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How-To Example Code


Starting Templates
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Starting Template Using Window Class
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Platformer Template





Drawing


Drawing Primitives
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Happy Face
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Drawing Primitives
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Drawing with Functions
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Drawing Text
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Drawing with Text Objects





Drawing with Loops
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Drawing with Loops
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Draw a Box with Nested Loops




[image: ../../_images/nested_loops_bottom_left_triangle.png]

Bottom Left Triangle





Animating Drawing Primitives


[image: ../../_images/bouncing_rectangle1.png]

Bouncing Rectangle
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Bouncing Shapes
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Radar Sweep




[image: ../../_images/snow1.png]

Falling Snow





Faster Drawing with ShapeElementLists
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ShapeElementList Explanation
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Using a Vertex Buffer Object With Lines
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Shape List - Skylines
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Gradients Example






Sprites


Sprite Player Movement
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Collect Coins - Mouse
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Sprite Move By Keyboard
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Better Move By Keyboard
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Acceleration and Friction
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Sprite: Face Left or Right
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Game Controller/Joystick
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Move Sprites By Angle
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Dual Stick Shooter
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Turn and Move
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Easing Example 1
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Easing Example 2
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Sprite Rotation Around a Tank





Sprite Non-Player Movement


[image: ../../_images/sprite_collect_coins_move_down.png]

Collect Coins Moving Down
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Collect Coins that are Bouncing
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Sprite Bouncing Coins




[image: ../../_images/sprite_collect_coins_move_circle.png]

Collect Coins that are Moving in a Circle
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Animated Sprites
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Sprite Rotation Around a Point





Sprite Pathing
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Sprites That Follow a Path
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Sprites That Follow The Player
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Sprites That Follow The Player 2
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Line of Sight
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A-Star Path Finding





Sprite Properties
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Hit Points and Health Bars
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Sprite Properties
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Change coins





Games with Levels
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Different Levels of Clearing Coins
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Moving Between Different Rooms





Shooting with Sprites
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Shoot Bullets Upwards
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Aim and Shoot Bullets
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Have Enemies Periodically Shoot
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Have Enemies Randomly Shoot
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Have Enemies Aim at Player
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Sprite Explosions Bitmapped
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Sprite Explosions Particles






Sound
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Sound Demo
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Sound Demo
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Music Control Demo





Camera Use
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Move with a Scrolling Screen - Centered




[image: ../../_images/sprite_move_scrolling_box.png]

Move with a Scrolling Screen - Margins
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Camera Shake
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Camera Use in a Platformer





Platformers


Basic Platformers
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Move with Walls
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Randomly Place Coins, But Away From Walls And Other Coins
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Move with a Sprite Animation
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Moving Platforms
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Platformer With Enemies
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Simple Platformer





Using Tiled Map Editor to Create Maps
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Work with loading in a Tiled map file
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Work with levels and a tiled map





Procedural Generation
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Creating a Recursive Maze
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Creating a Depth First Maze
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Procedural Caves - Cellular Automata
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Procedural Caves - Binary Space Partitioning






View Management


Instruction Screens and Game Over Screens
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Minimal Views Example
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Using Views for Instruction and Game Over Screens
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Using Views for a Pause Screen
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Fade In/Out of Views





Resizable Window and Fullscreen Games
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Resizable Window
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Full Screen Example





Dividing a View Into Sections
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Sections Demo 1
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Sections Demo 2
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Sections Demo 3






Graphical User Interface
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Flat Text Buttons
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Flat Text Button Styled
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GUI Widgets
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OK Message Box




[image: ../../_images/gui_scrollable_text1.png]

GUI Scrollable Text
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GUI Slider





Grid-Based Games


[image: ../../_images/array_backed_grid1.png]

Array-Backed Grid




[image: ../../_images/array_backed_grid1.png]

Array-Backed Grid Buffered
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Grid Using Sprites v1
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Grid Using Sprites v2
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Tetris
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Conway’s Game of Life





Advanced


Using PyMunk for Physics
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Pymunk Physics Engine - Stacks of Boxes
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Pymunk Physics Engine - Pegboard
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Pymunk Demo - Top Down
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Pymunk Physics Engine - Joint Builder




[image: ../../_images/pymunk_platformer.png]

Pymunk Platformer





Frame Buffers
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Mini-Map
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Lighting Demo
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Transform Feedback
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Game of Life with Frame Buffers
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Perspective






Concept Games
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Asteroid Smasher
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 [https://github.com/pythonarcade/asteroids]
Asteroids with Shaders [https://github.com/pythonarcade/asteroids]
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Slime Invaders
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 [https://github.com/pythonarcade/community-rpg]
Community RPG [https://github.com/pythonarcade/community-rpg]
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 [https://github.com/pvcraven/2048]
2048 [https://github.com/pvcraven/2048]
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 [https://github.com/pythonarcade/roguelike]
Rogue-Like [https://github.com/pythonarcade/roguelike]





Odds and Ends
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Using a Background Image
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Parallax
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On-Screen Timer
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Performance Statistics
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Text Localization





Tutorials


[image: ../../_images/11_animate_character.png]

Simple Platformer
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Solitaire Tutorial
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CRT Filter
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Ray-casting Shadows
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Pymunk Platformer
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Shader Toy Tutorial - Glow




Particle System
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Particle System - Fireworks
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Particle Systems






Stress Tests
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Draw Moving Sprites Stress Test
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Collision Stress Test
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Python Discord GameJam 2020

[image: ../_images/game_jam_2020.png]
The Python Discord [https://pythondiscord.com/] 2020 Game Jam finished on
April 26, 2020. Participants completed a game in one week. Twenty-three teams
completed games, all of which are on the Game Jam 2020 GitHub [https://github.com/python-discord/game-jam-2020].

We played the top 10 games on the
Game Jam live-stream [https://youtu.be/KkLXMvKfEgs], which is available for
replay.

Here are the games that made it to the top 10:


[image: ../_images/Screenshot_full.png]
 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/Score_AAA]
1st Place: 3 Keys on the Run [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/Score_AAA]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/gamer_gang]
2nd Place: Triple Blocks [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/gamer_gang]




[image: ../_images/0740950244f0b2b1c7664499c78644700ea4d701.png]
 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/monkeys-and-frogs-on-fire]
3nd Place: Triple Vision [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/monkeys-and-frogs-on-fire]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/KTGames]
Honourable Mention: Hatchlings [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/KTGames]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/artemis]
Honourable Mention: Gem Matcher [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/artemis]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/TriChess]
Tri-Chess [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/TriChess]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/beanoculars]
Insane Irradiated Insectz [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/beanoculars]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/the-friendly-snakes]
Flimsy Billy’s Coin Dash 3: Super Tag 3 Electric Tree [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/the-friendly-snakes]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/zeyoghezh]
ZeYoughEzh [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/zeyoghezh]
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 [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/AtieP]
Coin Collector [https://github.com/python-discord/game-jam-2020/tree/master/Finalists/AtieP]
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Games Made With Arcade

Here are some sample games made with Arcade.
Have a game you’d like to share here? E-mail
paul@cravenfamily.com.

You also might want to check out sample Arcade games from:


	Python Discord GameJam 2020


	Concept Games


	Simple Platformer





Temporum
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Simple Platformer

[image: ../../_images/intro_screen.png]
This tutorial shows how to use Python and the Arcade library to create a 2D platformer game.
You’ll learn to work with Sprites and the Tiled Map Editor [https://www.mapeditor.org/] to create your own games.
You can add coins, ramps, moving platforms, enemies, and more.

At the end of each chapter of this tutorial there is a link to the full source code.
The tutorial is divided into these parts:



	Step 1 - Install and Open a Window

	Step 2 - Add Sprites

	Step 3 - Scene Object

	Step 4 - Add User Control

	Step 5 - Add Gravity

	Step 6 - Add a Camera

	Step 7 - Add Coins And Sound

	Step 8 - Display The Score

	Step 9 - Use Tiled Map Editor

	Step 10 - Multiple Levels and Other Layers

	Step 11 - Add Ladders, Properties, and a Moving Platform

	Step 12 - Add Character Animations, and Better Keyboard Control

	Step 13 - Add Enemies

	Step 14 - Moving Enemies

	Step 15 - Collision with Enemies

	Step 16 - Shooting Bullets

	Step 17 - Views





Currently there are a few more examples that expand beyond where the tutorial leaves off.
You can see the source code for those examples as well as every chapter in the tutorial on
the Arcade Github at https://github.com/pythonarcade/arcade/tree/development/arcade/examples/platform_tutorial

This tutorial is also being expanded into a fully featured game developed by the Arcade
community. You can check out that project on Github at https://github.com/pythonarcade/community-platformer
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Step 1 - Install and Open a Window

Our first step is to make sure everything is installed, and that we can at least
get a window open.


Installation


	Make sure Python is installed. Download Python here [https://www.python.org/downloads/]
if you don’t already have it.


	Make sure the Arcade library [https://pypi.org/project/arcade/] is installed.


	You should first setup a virtual environment (venv) and activate it.


	Install Arcade with pip install arcade.


	Here are the longer, official Installation Instructions.








I highly recommend using the free community edition of PyCharm as an editor.
If you do, see Install Arcade with PyCharm and a Virtual Environment.



Open a Window

The example below opens up a blank window. Set up a project and get the code
below working. (It is also in the zip file as
01_open_window.py.)


Note

This is a fixed-size window. It is possible to have  a
Resizable Window or a Full Screen Example, but there are more
interesting things we can do first. Therefore we’ll stick with a fixed-size
window for this tutorial.




01_open_window.py - Open a Window

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

	"""
Platformer Game

python -m arcade.examples.platform_tutorial.01_open_window
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""
        pass

    def on_draw(self):
        """Render the screen."""

        self.clear()
        # Code to draw the screen goes here


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()










You should end up with a window like this:

[image: ../../_images/step_01.png]
Once you get the code working, figure out how to adjust the code so you can:


	Change the screen size


	Change the title


	Change the background color


	See the documentation for arcade.color package


	See the documentation for arcade.csscolor package






	Look through the documentation for the arcade.Window
class to get an idea of everything it can do.
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Step 2 - Add Sprites

Our next step is to add some sprites [https://en.wikipedia.org/wiki/Sprite_(computer_graphics)], which are graphics we can see and interact
with on the screen.

[image: ../../_images/title_02.png]

Setup vs. Init

In the next code example, 02_draw_sprites,
we’ll have both an __init__ method and a
setup.

The __init__ creates the variables. The variables are set to values such as
0 or None. The setup actually creates the object instances, such as
graphical sprites.

I often get the very reasonable question, “Why have two methods? Why not just
put everything into __init__? Seems like we are doing twice the work.”
Here’s why.
With a setup method split out, later on we can easily add
“restart/play again” functionality to the game.
A simple call to setup will reset everything.
Later, we can expand our game with different levels, and have functions such as
setup_level_1 and setup_level_2.



Sprite Lists

Sprites are managed in lists. The SpriteList class optimizes drawing, movement,
and collision detection.

We are using three logical groups in our game. A player_list for the player.
A wall_list for walls we can’t move through.

self.player_list = arcade.SpriteList()
self.wall_list = arcade.SpriteList(use_spatial_hash=True)





Sprite lists have an option to use something called “spatial hashing.” Spatial
hashing speeds the time it takes to find collisions, but increases the time it
takes to move a sprite. Since I don’t expect most of my walls to move,
I’ll turn on spatial hashing for these lists. My player moves around a lot,
so I’ll leave it off for her.



Add Sprites to the Game

To create sprites we’ll use the arcade.Sprite class.
We can create an instance of the sprite class with code like this:

self.player_sprite = arcade.Sprite("images/player_1/player_stand.png", CHARACTER_SCALING)





The first parameter is a string or path to the image you want it to load.
An optional second parameter will scale the sprite up or down.
If the second parameter (in this case a constant CHARACTER_SCALING) is set to
0.5, and the the sprite is 128x128, then both width and height will be scaled
down 50% for a 64x64 sprite.


Built-in Resources

The arcade library has a few built-in Built-In Resources so we can run
examples without downloading images. If you see code samples where sprites
are loaded beginning with “resources”, that’s what’s being referenced.


Next, we need to tell where the sprite goes. You can use the attributes
center_x and center_y to position the sprite. You can also use top,
bottom, left, and right to get or set the sprites location by an
edge instead of the center. You can also use position attribute to set both the
x and y at the same time.

self.player_sprite.center_x = 64
self.player_sprite.center_y = 120





Finally, all instances of the Sprite class need to go in a SpriteList
class.

self.player_list.append(self.player_sprite)





We manage groups of sprites by the list that they are in.
In the example below there’s a wall_list that will hold everything that the
player character can’t walk through. There’s also a player_list
which holds only the player.


	Documentation for the arcade.Sprite class


	Documentation for the arcade.SpriteList class




Notice that the code creates Sprites three ways:


	Creating a Sprite class, positioning it, adding it to the list


	Create a series of sprites in a loop






Source Code


02_draw_sprites - Draw and Position Sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

	"""
Platformer Game

python -m arcade.examples.platform_tutorial.02_draw_sprites
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # These are 'lists' that keep track of our sprites. Each sprite should
        # go into a list.
        self.wall_list = None
        self.player_list = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""
        # Create the Sprite lists
        self.player_list = arcade.SpriteList()
        self.wall_list = arcade.SpriteList(use_spatial_hash=True)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.player_list.append(self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.wall_list.append(wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.wall_list.append(wall)

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Draw our sprites
        self.wall_list.draw()
        self.player_list.draw()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()










Running this code should result in some sprites drawn on the screen, as
shown in the image at the top of this page.


Note

Once the code example is up and working, try adjusting the code for the following:


	Adjust the code and try putting sprites in new positions.


	Use different images for sprites (see Built-In Resources for the build-in images, or use
your own images.)


	Practice placing individually, via a loop, and by coordinates in a list.
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Step 3 - Scene Object

Next we will add a Scene to our game. A Scene is a tool to manage a number of different
SpriteLists by assigning each one a name, and maintaining a draw order.

SpriteLists can be drawn directly like we saw in step 2 of this tutorial, but a Scene can
be helpful to handle a lot of different lists at once and being able to draw them all with
one call to the scene.

To start with we will remove our sprite lists from the __init__ function, and replace them
with a scene object.


03_scene_object.py - Scene Object Definition

    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None







Next we will initialize the scene object in the setup function and then add the SpriteLists to it
instead of creating new SpriteList objects directly.

Then instead of appending the Sprites to the SpriteLists directly, we can add them to the Scene and
specify by name what SpriteList we want them added to.


03_scene_object.py - Add SpriteLists to the Scene

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Initialize Scene
        self.scene = arcade.Scene()

        # Create the Sprite lists
        self.scene.add_sprite_list("Player")
        self.scene.add_sprite_list("Walls", use_spatial_hash=True)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )







Lastly in our on_draw function we can draw the scene.


03_scene_object.py - Draw the Scene

            self.scene.add_sprite("Walls", wall)

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.03_scene_object 
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Initialize Scene
        self.scene = arcade.Scene()

        # Create the Sprite lists
        self.scene.add_sprite_list("Player")
        self.scene.add_sprite_list("Walls", use_spatial_hash=True)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Draw our Scene
        self.scene.draw()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 4 - Add User Control

Now we need to be able to get the user to move around.

First, at the top of the program add a constant that controls how many pixels
per update our character travels:


04_user_control.py - Player Move Speed Constant

TILE_SCALING = 0.5








Next, at the end of our setup method, we need to create a physics engine that will
move our player and keep her from running through walls. The PhysicsEngineSimple
class takes two parameters: The moving
sprite, and a list of sprites the moving sprite can’t move through.

For more information about the physics engine we are using in this tutorial,
see arcade.PhysicsEngineSimple.


Note

It is possible to have multiple physics engines, one per moving sprite. These
are very simple, but easy physics engines. See
Pymunk Platformer for a more advanced physics engine.




04_user_control.py - Create Physics Engine

            self.scene.add_sprite("Walls", wall)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEngineSimple(







Each sprite has center_x and center_y attributes. Changing these will
change the location of the sprite. (There are also attributes for top, bottom,
left, right, and angle that will move the sprite.)

Each sprite has change_x and change_y variables. These can be used to
hold the velocity that the sprite is moving with. We will adjust these
based on what key the user hits. If the user hits the right arrow key
we want a positive value for change_x. If the value is 5, it will move
5 pixels per frame.

In this case, when the user presses a key we’ll change the sprites change x and y.
The physics engine will look at that, and move the player unless she’ll hit a wall.


04_user_control.py - Handle key-down

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11

	    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED










On releasing the key, we’ll put our speed back to zero.


04_user_control.py - Handle key-up

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11

	    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.player_sprite.change_y = 0
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.player_sprite.change_y = 0
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0











Note

This method of tracking the speed to the key the player presses is simple, but
isn’t perfect. If the player hits both left and right keys at the same time,
then lets off the left one, we expect the player to move right. This method won’t
support that. If you want a slightly more complex method that does, see
Better Move By Keyboard.



Our on_update method is called about 60 times per second. We’ll ask the physics
engine to move our player based on her change_x and change_y.


04_user_control.py - Update the sprites

	1
2
3
4
5

	    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.04_user_control
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Initialize Scene
        self.scene = arcade.Scene()

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEngineSimple(
            self.player_sprite, self.scene.get_sprite_list("Walls")
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Draw our Scene
        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.player_sprite.change_y = 0
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.player_sprite.change_y = 0
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 5 - Add Gravity

The previous example great for top-down, but what if it is a side view with
jumping like our platformer? We need to add gravity. First, let’s define a
constant to represent the acceleration for gravity, and one for a jump speed.


05_add_gravity.py - Add Gravity

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5







At the end of the setup method, change the physics engine to
PhysicsEnginePlatformer and include gravity as a parameter.


05_add_gravity.py - Add Gravity

            self.scene.add_sprite("Walls", wall)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(







We are sending our SpriteList for the things the player should collide with to the walls
parameter of the the physics engine. As we’ll see in later chapters, the platformer physics engine
has a platforms and walls parameter. The difference between these is very important. Static
non-moving spritelists should always be sent to the walls parameter, and moving sprites should
be sent to the platforms parameter. Ensuring you do this will have extreme benefits to performance.

Adding static sprites via the platforms parameter is roughly an O(n) operation, meaning performance will
linearly get worse as you add more sprites. If you add your static sprites via the walls parameter, then
it is nearly O(1) and there is essentially no difference between for example 100 and 50,000 non-moving sprites.

We also see here some new syntax relating to our Scene object. You can access the scene like you would a
Python dictionary in order to get your SpriteLists from it. There are multiple ways to access the SpriteLists
within a Scene but this is the easiest and most straight forward. You could alternatively use scene.get_sprite_list("My Layer").

Then, modify the key down and key up event handlers. We’ll remove the up/down
statements we had before, and make ‘UP’ jump when pressed.


05_add_gravity.py - Add Gravity

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18

	        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0











Note

You can change how the user jumps by changing the gravity and jump constants.
Lower values for both will make for a more “floaty” character. Higher values make
for a faster-paced game.
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.05_add_gravity 
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5
GRAVITY = 1
PLAYER_JUMP_SPEED = 20


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Initialize Scene
        self.scene = arcade.Scene()

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Walls"]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Draw our Scene
        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 6 - Add a Camera

We can have our window be a small viewport into a much larger world by adding
a camera to it.

First we need to create a new variable in our __init__ method:


06_camera.py - Create camera variable

        self.physics_engine = None








Next we can initialize the camera in the setup function:


06_camera.py - Setup Camera

        """Set up the game here. Call this function to restart the game."""








Then to use our camera when drawing, we can activate it in our on_draw function:


06_camera.py - Use camera when drawing

        self.clear()








Now at this point everything should be working the same, but the camera can do a lot
more than this. We can use the move function of the camera to scroll it to a different
position. We can use this functionality to keep the camera centered on the player:

We can create a function to calculate the coordinates for the center of our player
relative to the screen, then move the camera to those. Then we can call that function in
on_update to actually move it. The new position will be taken into account during
the use function in on_draw


06_camera.py - Center camera on player

            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )

        # Don't let camera travel past 0
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.06_camera
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5
GRAVITY = 1
PLAYER_JUMP_SPEED = 20


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Camera
        self.camera = arcade.Camera(self.width, self.height)

        # Initialize Scene
        self.scene = arcade.Scene()

        # Create the Sprite lists
        self.scene.add_sprite_list("Player")
        self.scene.add_sprite_list("Walls", use_spatial_hash=True)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 96
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Walls"]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate our Camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )

        # Don't let camera travel past 0
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 7 - Add Coins And Sound

[image: ../../_images/title_07.png]
Next we will add some coins that the player can pickup. We’ll also add a sound to
be played when they pick it up, as well as a sound for when they jump.


Adding Coins to the Scene

First we need to add our coins to the scene. Let’s start by adding a constant at the
top of our application for the coin sprite scaling, similar to our TILE_SCALING one.


Add Coins and Sound

CHARACTER_SCALING = 1







Next in our setup function we can create our coins using a for loop like we’ve done for
the ground previously, and then add them to the scene.


Add Coins and Sound

            self.scene.add_sprite("Walls", wall)

        # Use a loop to place some coins for our character to pick up
        for x in range(128, 1250, 256):
            coin = arcade.Sprite(":resources:images/items/coinGold.png", COIN_SCALING)
            coin.center_x = x









Loading Sounds

Now we can load in our sounds for collecting the coin and jumping. Later we will use these
variables to play the sounds when the specific events happen. Add the following to the
__init__ function to load the sounds:


Add Coins and Sound

        self.camera = None

        # Load sounds







Then we can play our jump sound when the player jumps, by adding it to the on_key_press function:


Add Coins and Sound

        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED









Collision Detection

Lastly, we need to find out if the player hit a coin. We can do this in our on_update
function by using the arcade.check_for_collision_with_list function. We can pass the
player sprite, along with a SpriteList that holds the coins. The function will return
a list of the coins that the player is currently colliding with. If there are no coins in
contact, the list will be empty.

Then we can use the Sprite.remove_from_sprite_lists function which will remove a given
sprite from any SpriteLists it belongs to, effectively deleting it from the game.


Note

Notice that any transparent “white-space” around the image counts as the hitbox.
You can trim the space in a graphics editor, or later on, we’ll go over how to customize the
hitbox of a Sprite.



Add the following to the on_update function to add collision detection and play a sound
when the player picks up a coin.


Add Coins and Sound

        self.physics_engine.update()

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene["Coins"]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()








Note

Spend time placing the coins where you would like them.
If you have extra time, try adding more than just coins. Also add gems or keys
from the graphics provided.

You could also subclass the coin sprite and add an attribute for a score
value. Then you could have coins worth one point, and gems worth 5, 10, and
15 points.
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.07_coins_and_sound
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5
GRAVITY = 1
PLAYER_JUMP_SPEED = 20


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Camera
        self.camera = arcade.Camera(self.width, self.height)

        # Initialize Scene
        self.scene = arcade.Scene()

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

        # Use a loop to place some coins for our character to pick up
        for x in range(128, 1250, 256):
            coin = arcade.Sprite(":resources:images/items/coinGold.png", COIN_SCALING)
            coin.center_x = x
            coin.center_y = 96
            self.scene.add_sprite("Coins", coin)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Walls"]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate our Camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene["Coins"]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()
            # Play a sound
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 8 - Display The Score

Now that we can collect coins and get points, we need a way to display the score on the screen.

This process is a little bit more complex than just drawing some text at an X and Y location.
For properly drawing text, or any GUI elements, we need to use a separate camera than the one
we use to draw the rest of our scene.

This is because we are scrolling around the main game camera, but we want our GUI elements to
stay still. Using a second camera lets us do this.

As an example, if we were not to use a second camera, and instead draw on the same camera as
our scene. We would need to offset the position that we draw our text at by position of the
camera. This might be easier if you’re only displaying one thing, but if you have a lot of GUI
elements this could get out of hand.

First start by creating the new GUI camera and the score variables in the __init__ function.


Display The Score - The init method

        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None








Then we can initialize them in the setup function. We reset the score to 0 here because this
function is intended to fully reset the game back to it’s starting state.


Display The Score - The setup method

        self.camera = arcade.Camera(self.width, self.height)

        # Set up the GUI Camera
        self.gui_camera = arcade.Camera(self.width, self.height)








Then in our on_draw function we can first draw our scene like normal, and then switch to the
GUI camera, and then finally draw our text.


Display The Score - The on_draw method

        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.WHITE,







Lastly in the on_update function we just need to update the score when a player collects a coin:


Display The Score - The on_update method

        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()
            # Play a sound
            arcade.play_sound(self.collect_coin_sound)








Note

You might also want to add:


	A count of how many coins are left to be collected.


	Number of lives left.


	A timer: On-Screen Timer


	This example shows how to add an FPS timer: Draw Moving Sprites Stress Test
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.08_score
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 5
GRAVITY = 1
PLAYER_JUMP_SPEED = 20


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Game Camera
        self.camera = arcade.Camera(self.width, self.height)

        # Set up the GUI Camera
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Keep track of the score
        self.score = 0

        # Initialize Scene
        self.scene = arcade.Scene()

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 96
        self.scene.add_sprite("Player", self.player_sprite)

        # Create the ground
        # This shows using a loop to place multiple sprites horizontally
        for x in range(0, 1250, 64):
            wall = arcade.Sprite(":resources:images/tiles/grassMid.png", TILE_SCALING)
            wall.center_x = x
            wall.center_y = 32
            self.scene.add_sprite("Walls", wall)

        # Put some crates on the ground
        # This shows using a coordinate list to place sprites
        coordinate_list = [[512, 96], [256, 96], [768, 96]]

        for coordinate in coordinate_list:
            # Add a crate on the ground
            wall = arcade.Sprite(
                ":resources:images/tiles/boxCrate_double.png", TILE_SCALING
            )
            wall.position = coordinate
            self.scene.add_sprite("Walls", wall)

        # Use a loop to place some coins for our character to pick up
        for x in range(128, 1250, 256):
            coin = arcade.Sprite(":resources:images/items/coinGold.png", COIN_SCALING)
            coin.center_x = x
            coin.center_y = 96
            self.scene.add_sprite("Coins", coin)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Walls"]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.WHITE,
            18,
        )

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene["Coins"]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()
            # Play a sound
            arcade.play_sound(self.collect_coin_sound)
            # Add one to the score
            self.score += 1

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 9 - Use Tiled Map Editor

[image: ../../_images/use_tileset.png]

Create a Map File

For this part, instead of placing the tiles through code using specific points,
we’ll use a map editor that we can build maps with and then load in the map files.

To start off with, download and install the Tiled Map Editor [https://www.mapeditor.org/]. (Think about donating,
as it is a  wonderful project provided for free.)

Tiled already has excellent documentation available at https://doc.mapeditor.org/, so for
this tutorial we’ll assume that you’re already familiar with how to create maps using Tiled.
If you’re not, you can check out the Tiled documentation and come back to here.

From this point on in the tutorial, every chapter will be working with a Tiled map. If you don’t
want to create your own yet, Arcade ships a few examples in it’s included resources folder, which
is what these examples pull from, so you don’t have to create your own maps yet if you don’t want to.

We’ll start with a basic map.json file provided by Arcade. You can open this file in Tiled and look at how it’s setup,
but we’ll go over some of the basics now. You can save files in either the “JSON” or “TMX” format.

In this map we have two layers named “Platforms” and “Coins”. On the platforms layer are all of the blocks
which a player will collide with using the physics engine, and on the coins layer are all the coins
the player can pickup to increase their score. That’s pretty much it for this map.

[image: ../../_images/layer_names.png]
These layers will be automatically loaded by Arcade as SpriteLists that we can access and draw with our scene. Let’s look at how
we load in the map, first we’ll create a tile_map object in our init function:


Load a map - Create the object

        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)








Then we will do the actual loading in the setup function Our new setup function will look like this:


Load a map - Setup the map
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	    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Name of map file to load
        map_name = ":resources:tiled_maps/map.json"

        # Layer specific options are defined based on Layer names in a dictionary
        # Doing this will make the SpriteList for the platforms layer
        # use spatial hashing for detection.
        layer_options = {
            "Platforms": {
                "use_spatial_hash": True,
            },
        }

        # Read in the tiled map
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initialize Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 128
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Platforms"]
        )










This is pretty much all that needs done to load in the Tilemap, we get a Scene created from it and can use it just like we
have been up until now. But let’s go through this setup function and look at all the updates.

In the first piece we define the name of map file we want to load, that one is pretty simple.

Next we have a layer_options variable. This is a dictionary which let’s you assign special options to specific layers
in the map. In this example, we’re just adding spatial hashing to the “Platforms” layer, but we can do a few other things here.

The available options you can set for a layer are:


	use_spatial_hash - Make a Layer’s SpriteList use spatial hashing


	scaling - Set per layer scaling of Sprites


	hit_box_algorithm - Change the hit box algorithm used when doing collision detection with this SpriteList


	hit_box_detail - Change the hit box detail used when doing collision detection with this SpriteList




Then we actually load in the Tilemap using the arcade.load_tilemap function. This will return us back an instance of the
arcade.TileMap class. For now, we don’t actually need to interact with this object much, but later we will do some more
advanced things like setting enemy spawn points and movement paths from within the map editor.

Finally we use a new way to create our Scene, with the arcade.Scene.from_tilemap function. This let’s you specify a TileMap
object, and will automatically construct a scene with all of the layers in your map, arranged in the proper render order. Then
you can work with the scene exactly like we have up until this point.

The last small piece we changed is when we create the physics engine, we’ve now have to use “Platforms” as the sprite list name
since that is the name of our Layer in the map file.

And that’s all! You should now have a full game loading from a map file created with Tiled.

Some things we will use Tiled for in upcoming chapters are:


	Platforms that you run into (or you can think of them as walls)


	Moving platforms


	Coins or objects to pick up


	Background objects that you don’t interact with, but appear behind the player


	Foreground objects that you don’t interact with, but appear in front of the player


	Insta-death blocks and zones (like lava)


	Ladders


	Enemy spawn positions


	Enemy movement paths
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.09_load_map
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 10
GRAVITY = 1
PLAYER_JUMP_SPEED = 20


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")

        arcade.set_background_color(arcade.csscolor.CORNFLOWER_BLUE)

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Name of map file to load
        map_name = ":resources:tiled_maps/map.json"

        # Layer specific options are defined based on Layer names in a dictionary
        # Doing this will make the SpriteList for the platforms layer
        # use spatial hashing for detection.
        layer_options = {
            "Platforms": {
                "use_spatial_hash": True,
            },
        }

        # Read in the tiled map
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initialize Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = 128
        self.player_sprite.center_y = 128
        self.scene.add_sprite("Player", self.player_sprite)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite, gravity_constant=GRAVITY, walls=self.scene["Platforms"]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.WHITE,
            18,
        )

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene["Coins"]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()
            # Play a sound
            arcade.play_sound(self.collect_coin_sound)
            # Add one to the score
            self.score += 1

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 10 - Multiple Levels and Other Layers

Now that we’ve seen the basics of loading a Tiled map, we’ll give another example with some more
features. In this example we’ll add the following things:


	New layers including foreground, background, and “Don’t Touch”


	The background layer will appear behind the player


	The foreground layer will appear in front of the player


	The Don’t Touch layer will cause the player to be reset to the start






	The player resets to the start if they fall off the map


	If the player gets to the right side of the map, the program attempts to load the next map


	This is achieved by naming the maps with incrementing numbers, something like “map_01.json”,
“map_02.json”, etc. Then having a level attribute to track which number we’re on and increasing
it and re-running the setup function.








To start things off, let’s add a few constants at the top of our game. The first one we need to define is the size of
a sprite in pixels.  Along with that we need to know the grid size in pixels.  These are used to calculate
the end of the level.


Multiple Levels - Constants

TILE_SCALING = 0.5
COIN_SCALING = 0.5







Next we need to define a starting position for the player, and then since we’re starting to have a larger number of
layers in our game, it will be best to store their names in variables in case we need to change them later.


Multiple Levels - Constants

PLAYER_JUMP_SPEED = 20

# Player starting position
PLAYER_START_X = 64
PLAYER_START_Y = 225

# Layer Names from our TileMap
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_FOREGROUND = "Foreground"







Then in the __init__ function we’ll add two new values. One to know where the right
edge of the map is, and one to keep track of what level we’re on, and add a new game over sound.


Multiple Levels - Init Function

        self.reset_score = True

        # Where is the right edge of the map?
        self.end_of_map = 0

        # Level
        self.level = 1

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")







Also in our __init__ function we’ll need a variable to tell us if we need to reset the score.  This will be the case
if the player fails the level.  However, now that the player can pass a level, we need to keep
the score when calling our setup function for the new level.  Otherwise it will reset
the score back to 0


Multiple Levels - Init Function

        self.score = 0

        # Do we need to reset the score?







Then in our setup function we’ll change up our map name variable to use that new level attribute,
and add some extra layer specific options for the new layers we’ve added to our map.


Multiple Levels - Setup Function

        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = f":resources:tiled_maps/map2_level_{self.level}.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_DONT_TOUCH: {
                "use_spatial_hash": True,







Now in order to make our player appear behind the “Foreground” layer, we need to add a line in our
setup function before we create the player Sprite. This will basically be telling our Scene where
in the render order we want to place the player. Previously we haven’t defined this, and so it’s always
just been added to the end of the render order.


Multiple Levels - Setup Function

        self.reset_score = True

        # Add Player Spritelist before "Foreground" layer. This will make the foreground
        # be drawn after the player, making it appear to be in front of the Player.
        # Setting before using scene.add_sprite allows us to define where the SpriteList
        # will be in the draw order. If we just use add_sprite, it will be appended to the
        # end of the order.
        self.scene.add_sprite_list_after("Player", LAYER_NAME_FOREGROUND)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = PLAYER_START_X







Next in our setup function we need to check to see if we need to reset the score or keep it.


Multiple Levels - Setup Function

        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score, make sure we keep the score if the player finishes a level
        if self.reset_score:







Lastly in our setup function we need to calculate the end_of_map value we added earlier in init.


Multiple Levels - Setup Function

        # --- Load in a map from the tiled editor ---








The on_draw, on_key_press, and on_key_release functions will be unchanged for this section, so the
last thing to do is add a few things to the on_update function. First we check if the player has fallen off
of the map, and if so, we move them back to the starting position. Then we check if they collided with something
from the “Don’t Touch” layer, and if so reset them to the start. Lastly we check if they’ve reached the end of the
map, and if they have we increment the level value, tell our setup function not to reset the score, and then re-run
the setup function.


Multiple Levels - Update Function

            self.score += 1

        # Did the player fall off the map?
        if self.player_sprite.center_y < -100:
            self.player_sprite.center_x = PLAYER_START_X
            self.player_sprite.center_y = PLAYER_START_Y

            arcade.play_sound(self.game_over)

        # Did the player touch something they should not?
        if arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_DONT_TOUCH]
        ):
            self.player_sprite.change_x = 0
            self.player_sprite.change_y = 0
            self.player_sprite.center_x = PLAYER_START_X
            self.player_sprite.center_y = PLAYER_START_Y

            arcade.play_sound(self.game_over)

        # See if the user got to the end of the level
        if self.player_sprite.center_x >= self.end_of_map:
            # Advance to the next level
            self.level += 1

            # Make sure to keep the score from this level when setting up the next level
            self.reset_score = False









Note

What else might you want to do?


	Platformer With Enemies


	Sprite: Face Left or Right


	Bullets (or something you can shoot)


	Shoot Bullets Upwards


	Aim and Shoot Bullets


	Have Enemies Aim at Player






	Add Sprite Explosions Bitmapped


	Add Move with a Sprite Animation
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.10_multiple_levels
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 10
GRAVITY = 1
PLAYER_JUMP_SPEED = 20

# Player starting position
PLAYER_START_X = 64
PLAYER_START_Y = 225

# Layer Names from our TileMap
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_FOREGROUND = "Foreground"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_DONT_TOUCH = "Don't Touch"


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):

        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our physics engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        # Keep track of the score
        self.score = 0

        # Do we need to reset the score?
        self.reset_score = True

        # Where is the right edge of the map?
        self.end_of_map = 0

        # Level
        self.level = 1

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = f":resources:tiled_maps/map2_level_{self.level}.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_DONT_TOUCH: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score, make sure we keep the score if the player finishes a level
        if self.reset_score:
            self.score = 0
        self.reset_score = True

        # Add Player Spritelist before "Foreground" layer. This will make the foreground
        # be drawn after the player, making it appear to be in front of the Player.
        # Setting before using scene.add_sprite allows us to define where the SpriteList
        # will be in the draw order. If we just use add_sprite, it will be appended to the
        # end of the order.
        self.scene.add_sprite_list_after("Player", LAYER_NAME_FOREGROUND)

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = PLAYER_START_X
        self.player_sprite.center_y = PLAYER_START_Y
        self.scene.add_sprite("Player", self.player_sprite)

        # --- Load in a map from the tiled editor ---

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            gravity_constant=GRAVITY,
            walls=self.scene[LAYER_NAME_PLATFORMS],
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:
            # Remove the coin
            coin.remove_from_sprite_lists()
            # Play a sound
            arcade.play_sound(self.collect_coin_sound)
            # Add one to the score
            self.score += 1

        # Did the player fall off the map?
        if self.player_sprite.center_y < -100:
            self.player_sprite.center_x = PLAYER_START_X
            self.player_sprite.center_y = PLAYER_START_Y

            arcade.play_sound(self.game_over)

        # Did the player touch something they should not?
        if arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_DONT_TOUCH]
        ):
            self.player_sprite.change_x = 0
            self.player_sprite.change_y = 0
            self.player_sprite.center_x = PLAYER_START_X
            self.player_sprite.center_y = PLAYER_START_Y

            arcade.play_sound(self.game_over)

        # See if the user got to the end of the level
        if self.player_sprite.center_x >= self.end_of_map:
            # Advance to the next level
            self.level += 1

            # Make sure to keep the score from this level when setting up the next level
            self.reset_score = False

            # Load the next level
            self.setup()

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 11 - Add Ladders, Properties, and a Moving Platform

[image: ../../_images/11_ladders_and_more.png]
This example shows using:


	Ladders


	Properties to define point value of coins and flags


	Properties and an object layer to define a moving platform.




To create a moving platform using TMX editor, there are a few steps:


	Define an object layer instead of a tile layer.


	Select Insert Tile


	Select the tile you wish to insert.


	Place the tile.


	Add custom properties. You can add:






	change_x


	change_y


	boundary_bottom


	boundary_top


	boundary_left


	boundary_right







[image: ../../_images/moving_platform_setup.png]
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.11_ladders_and_more
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = 64
PLAYER_START_Y = 256

# Layer Names from our TileMap
LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = PLAYER_START_X
        self.player_sprite.center_y = PLAYER_START_Y
        self.scene.add_sprite("Player", self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""
        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.DOWN or key == arcade.key.S:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = 0
        elif key == arcade.key.DOWN or key == arcade.key.S:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = 0
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""
        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        self.scene.update_animation(
            delta_time, [LAYER_NAME_COINS, LAYER_NAME_BACKGROUND]
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.11_ladders_and_more
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
CHARACTER_SCALING = 1
TILE_SCALING = 0.5
COIN_SCALING = 0.5
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = 64
PLAYER_START_Y = 256

# Layer Names from our TileMap
LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        image_source = ":resources:images/animated_characters/female_adventurer/femaleAdventurer_idle.png"
        self.player_sprite = arcade.Sprite(image_source, CHARACTER_SCALING)
        self.player_sprite.center_x = PLAYER_START_X
        self.player_sprite.center_y = PLAYER_START_Y
        self.scene.add_sprite("Player", self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""
        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif self.physics_engine.can_jump():
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                arcade.play_sound(self.jump_sound)
        elif key == arcade.key.DOWN or key == arcade.key.S:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = 0
        elif key == arcade.key.DOWN or key == arcade.key.S:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = 0
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.player_sprite.change_x = 0
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.player_sprite.change_x = 0

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""
        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        self.scene.update_animation(
            delta_time, [LAYER_NAME_COINS, LAYER_NAME_BACKGROUND]
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Step 12 - Add Character Animations, and Better Keyboard Control

Add character animations!


Animate Characters
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.12_animate_character
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = SPRITE_PIXEL_SIZE * TILE_SCALING * 2
PLAYER_START_Y = SPRITE_PIXEL_SIZE * TILE_SCALING * 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class PlayerCharacter(arcade.Sprite):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__()

        # Default to face-right
        self.character_face_direction = RIGHT_FACING

        # Used for flipping between image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

        # --- Load Textures ---

        # Images from Kenney.nl's Asset Pack 3
        main_path = ":resources:images/animated_characters/male_person/malePerson"

        # Load textures for idle standing
        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # set_hit_box = [[-22, -64], [22, -64], [22, 28], [-22, 28]]
        self.hit_box = self.texture.hit_box_points

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.character_face_direction == RIGHT_FACING:
            self.character_face_direction = LEFT_FACING
        elif self.change_x > 0 and self.character_face_direction == LEFT_FACING:
            self.character_face_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.character_face_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.character_face_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.character_face_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][
            self.character_face_direction
        ]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = PLAYER_START_X
        self.player_sprite.center_y = PLAYER_START_Y
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time, [LAYER_NAME_COINS, LAYER_NAME_BACKGROUND, LAYER_NAME_PLAYER]
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.12_animate_character
"""
import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = SPRITE_PIXEL_SIZE * TILE_SCALING * 2
PLAYER_START_Y = SPRITE_PIXEL_SIZE * TILE_SCALING * 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class PlayerCharacter(arcade.Sprite):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__()

        # Default to face-right
        self.character_face_direction = RIGHT_FACING

        # Used for flipping between image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

        # --- Load Textures ---

        # Images from Kenney.nl's Asset Pack 3
        main_path = ":resources:images/animated_characters/male_person/malePerson"

        # Load textures for idle standing
        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # set_hit_box = [[-22, -64], [22, -64], [22, 28], [-22, 28]]
        self.hit_box = self.texture.hit_box_points

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.character_face_direction == RIGHT_FACING:
            self.character_face_direction = LEFT_FACING
        elif self.change_x > 0 and self.character_face_direction == LEFT_FACING:
            self.character_face_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.character_face_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.character_face_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.character_face_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][
            self.character_face_direction
        ]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = PLAYER_START_X
        self.player_sprite.center_y = PLAYER_START_Y
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time, [LAYER_NAME_COINS, LAYER_NAME_BACKGROUND, LAYER_NAME_PLAYER]
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.13_add_enemies
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING
        self.character_face_direction = RIGHT_FACING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # set_hit_box = [[-22, -64], [22, -64], [22, 28], [-22, 28]]
        self.hit_box = self.texture.hit_box_points


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            else:
                raise Exception(f"Unknown enemy type {enemy_type}.")
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.13_add_enemies
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING
        self.character_face_direction = RIGHT_FACING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # set_hit_box = [[-22, -64], [22, -64], [22, 28], [-22, 28]]
        self.hit_box = self.texture.hit_box_points


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            else:
                raise Exception(f"Unknown enemy type {enemy_type}.")
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update walls, used with moving platforms
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS])

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.14_moving_enemies
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

# How many pixels to keep as a minimum margin between the character
# and the edge of the screen.
LEFT_VIEWPORT_MARGIN = 200
RIGHT_VIEWPORT_MARGIN = 200
BOTTOM_VIEWPORT_MARGIN = 150
TOP_VIEWPORT_MARGIN = 100

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # self.set_hit_box([[-22, -64], [22, -64], [22, 28], [-22, 28]])
        self.set_hit_box(self.texture.hit_box_points)


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)

        self.should_update_walk = 0

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        if self.should_update_walk == 3:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.facing_direction]
            self.should_update_walk = 0
            return

        self.should_update_walk += 1


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            if "boundary_left" in my_object.properties:
                enemy.boundary_left = my_object.properties["boundary_left"]
            if "boundary_right" in my_object.properties:
                enemy.boundary_right = my_object.properties["boundary_right"]
            if "change_x" in my_object.properties:
                enemy.change_x = my_object.properties["change_x"]
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update moving platforms and enemies
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS, LAYER_NAME_ENEMIES])

        # See if the enemy hit a boundary and needs to reverse direction.
        for enemy in self.scene[LAYER_NAME_ENEMIES]:
            if (
                enemy.boundary_right
                and enemy.right > enemy.boundary_right
                and enemy.change_x > 0
            ):
                enemy.change_x *= -1

            if (
                enemy.boundary_left
                and enemy.left < enemy.boundary_left
                and enemy.change_x < 0
            ):
                enemy.change_x *= -1

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.14_moving_enemies
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

# How many pixels to keep as a minimum margin between the character
# and the edge of the screen.
LEFT_VIEWPORT_MARGIN = 200
RIGHT_VIEWPORT_MARGIN = 200
BOTTOM_VIEWPORT_MARGIN = 150
TOP_VIEWPORT_MARGIN = 100

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # self.set_hit_box([[-22, -64], [22, -64], [22, 28], [-22, 28]])
        self.set_hit_box(self.texture.hit_box_points)


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)

        self.should_update_walk = 0

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        if self.should_update_walk == 3:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.facing_direction]
            self.should_update_walk = 0
            return

        self.should_update_walk += 1


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            if "boundary_left" in my_object.properties:
                enemy.boundary_left = my_object.properties["boundary_left"]
            if "boundary_right" in my_object.properties:
                enemy.boundary_right = my_object.properties["boundary_right"]
            if "change_x" in my_object.properties:
                enemy.change_x = my_object.properties["change_x"]
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, 0.2)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update moving platforms and enemies
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS, LAYER_NAME_ENEMIES])

        # See if the enemy hit a boundary and needs to reverse direction.
        for enemy in self.scene[LAYER_NAME_ENEMIES]:
            if (
                enemy.boundary_right
                and enemy.right > enemy.boundary_right
                and enemy.change_x > 0
            ):
                enemy.change_x *= -1

            if (
                enemy.boundary_left
                and enemy.left < enemy.boundary_left
                and enemy.change_x < 0
            ):
                enemy.change_x *= -1

        # See if we hit any coins
        coin_hit_list = arcade.check_for_collision_with_list(
            self.player_sprite, self.scene[LAYER_NAME_COINS]
        )

        # Loop through each coin we hit (if any) and remove it
        for coin in coin_hit_list:

            # Figure out how many points this coin is worth
            if "Points" not in coin.properties:
                print("Warning, collected a coin without a Points property.")
            else:
                points = int(coin.properties["Points"])
                self.score += points

            # Remove the coin
            coin.remove_from_sprite_lists()
            arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()














            

          

      

      

    





  
    
    

    Step 15 - Collision with Enemies
    

    

    

    

    
 
  

    
      
          
            
  
Step 15 - Collision with Enemies


Collision with Enemies
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.15_collision_with_enemies
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

# How many pixels to keep as a minimum margin between the character
# and the edge of the screen.
LEFT_VIEWPORT_MARGIN = 200
RIGHT_VIEWPORT_MARGIN = 200
BOTTOM_VIEWPORT_MARGIN = 150
TOP_VIEWPORT_MARGIN = 100

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # self.set_hit_box([[-22, -64], [22, -64], [22, 28], [-22, 28]])
        self.set_hit_box(self.texture.hit_box_points)


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)

        self.should_update_walk = 0

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        if self.should_update_walk == 3:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.facing_direction]
            self.should_update_walk = 0
            return

        self.should_update_walk += 1


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            if "boundary_left" in my_object.properties:
                enemy.boundary_left = my_object.properties["boundary_left"]
            if "boundary_right" in my_object.properties:
                enemy.boundary_right = my_object.properties["boundary_right"]
            if "change_x" in my_object.properties:
                enemy.change_x = my_object.properties["change_x"]
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down, or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        self.process_keychange()

    def center_camera_to_player(self, speed=0.2):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, speed)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update moving platforms and enemies
        self.scene.update([LAYER_NAME_MOVING_PLATFORMS, LAYER_NAME_ENEMIES])

        # See if the enemy hit a boundary and needs to reverse direction.
        for enemy in self.scene[LAYER_NAME_ENEMIES]:
            if (
                enemy.boundary_right
                and enemy.right > enemy.boundary_right
                and enemy.change_x > 0
            ):
                enemy.change_x *= -1

            if (
                enemy.boundary_left
                and enemy.left < enemy.boundary_left
                and enemy.change_x < 0
            ):
                enemy.change_x *= -1

        player_collision_list = arcade.check_for_collision_with_lists(
            self.player_sprite,
            [
                self.scene[LAYER_NAME_COINS],
                self.scene[LAYER_NAME_ENEMIES],
            ],
        )

        # # See if we hit any coins
        # coin_hit_list = arcade.check_for_collision_with_list(
        #     self.player_sprite, self.scene.get_sprite_list(LAYER_NAME_COINS)
        # )

        # Loop through each coin we hit (if any) and remove it
        for collision in player_collision_list:

            if self.scene[LAYER_NAME_ENEMIES] in collision.sprite_lists:
                arcade.play_sound(self.game_over)
                self.setup()
                return
            else:
                # Figure out how many points this coin is worth
                if "Points" not in collision.properties:
                    print("Warning, collected a coin without a Points property.")
                else:
                    points = int(collision.properties["Points"])
                    self.score += points

                # Remove the coin
                collision.remove_from_sprite_lists()
                arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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Shooting Bullets
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.16_shooting_bullets
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Shooting Constants
SPRITE_SCALING_LASER = 0.8
SHOOT_SPEED = 15
BULLET_SPEED = 12
BULLET_DAMAGE = 25

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

# How many pixels to keep as a minimum margin between the character
# and the edge of the screen.
LEFT_VIEWPORT_MARGIN = 200
RIGHT_VIEWPORT_MARGIN = 200
BOTTOM_VIEWPORT_MARGIN = 150
TOP_VIEWPORT_MARGIN = 100

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"
LAYER_NAME_BULLETS = "Bullets"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # self.set_hit_box([[-22, -64], [22, -64], [22, 28], [-22, 28]])
        self.set_hit_box(self.texture.hit_box_points)


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)

        self.should_update_walk = 0
        self.health = 0

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        if self.should_update_walk == 3:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.facing_direction]
            self.should_update_walk = 0
            return

        self.should_update_walk += 1


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")

        self.health = 100


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")

        self.health = 50


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MyGame(arcade.Window):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        # Call the parent class and set up the window
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.shoot_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Shooting mechanics
        self.can_shoot = False
        self.shoot_timer = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")
        self.shoot_sound = arcade.load_sound(":resources:sounds/hurt5.wav")
        self.hit_sound = arcade.load_sound(":resources:sounds/hit5.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Setup the Cameras
        self.camera = arcade.Camera(self.width, self.height)
        self.gui_camera = arcade.Camera(self.width, self.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Shooting mechanics
        self.can_shoot = True
        self.shoot_timer = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            if "boundary_left" in my_object.properties:
                enemy.boundary_left = my_object.properties["boundary_left"]
            if "boundary_right" in my_object.properties:
                enemy.boundary_right = my_object.properties["boundary_right"]
            if "change_x" in my_object.properties:
                enemy.change_x = my_object.properties["change_x"]
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # Add bullet spritelist to Scene
        self.scene.add_sprite_list(LAYER_NAME_BULLETS)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

        # Draw hit boxes.
        # for wall in self.wall_list:
        #     wall.draw_hit_box(arcade.color.BLACK, 3)
        #
        # self.player_sprite.draw_hit_box(arcade.color.RED, 3)

    def process_keychange(self):
        """
        Called when we change a key up/down, or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        if key == arcade.key.Q:
            self.shoot_pressed = True

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        if key == arcade.key.Q:
            self.shoot_pressed = False

        self.process_keychange()

    def center_camera_to_player(self, speed=0.2):
        screen_center_x = self.player_sprite.center_x - (self.camera.viewport_width / 2)
        screen_center_y = self.player_sprite.center_y - (
            self.camera.viewport_height / 2
        )
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = screen_center_x, screen_center_y

        self.camera.move_to(player_centered, speed)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        if self.can_shoot:
            if self.shoot_pressed:
                arcade.play_sound(self.shoot_sound)
                bullet = arcade.Sprite(
                    ":resources:images/space_shooter/laserBlue01.png",
                    SPRITE_SCALING_LASER,
                )

                if self.player_sprite.facing_direction == RIGHT_FACING:
                    bullet.change_x = BULLET_SPEED
                else:
                    bullet.change_x = -BULLET_SPEED

                bullet.center_x = self.player_sprite.center_x
                bullet.center_y = self.player_sprite.center_y

                self.scene.add_sprite(LAYER_NAME_BULLETS, bullet)

                self.can_shoot = False
        else:
            self.shoot_timer += 1
            if self.shoot_timer == SHOOT_SPEED:
                self.can_shoot = True
                self.shoot_timer = 0

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update moving platforms, enemies, and bullets
        self.scene.update(
            [LAYER_NAME_MOVING_PLATFORMS, LAYER_NAME_ENEMIES, LAYER_NAME_BULLETS]
        )

        # See if the enemy hit a boundary and needs to reverse direction.
        for enemy in self.scene[LAYER_NAME_ENEMIES]:
            if (
                enemy.boundary_right
                and enemy.right > enemy.boundary_right
                and enemy.change_x > 0
            ):
                enemy.change_x *= -1

            if (
                enemy.boundary_left
                and enemy.left < enemy.boundary_left
                and enemy.change_x < 0
            ):
                enemy.change_x *= -1

        for bullet in self.scene[LAYER_NAME_BULLETS]:
            hit_list = arcade.check_for_collision_with_lists(
                bullet,
                [
                    self.scene[LAYER_NAME_ENEMIES],
                    self.scene[LAYER_NAME_PLATFORMS],
                    self.scene[LAYER_NAME_MOVING_PLATFORMS],
                ],
            )

            if hit_list:
                bullet.remove_from_sprite_lists()

                for collision in hit_list:
                    if (
                        self.scene[LAYER_NAME_ENEMIES]
                        in collision.sprite_lists
                    ):
                        # The collision was with an enemy
                        collision.health -= BULLET_DAMAGE

                        if collision.health <= 0:
                            collision.remove_from_sprite_lists()
                            self.score += 100

                        # Hit sound
                        arcade.play_sound(self.hit_sound)

                return

            if (bullet.right < 0) or (
                bullet.left
                > (self.tile_map.width * self.tile_map.tile_width) * TILE_SCALING
            ):
                bullet.remove_from_sprite_lists()

        player_collision_list = arcade.check_for_collision_with_lists(
            self.player_sprite,
            [
                self.scene[LAYER_NAME_COINS],
                self.scene[LAYER_NAME_ENEMIES],
            ],
        )

        # Loop through each coin we hit (if any) and remove it
        for collision in player_collision_list:

            if self.scene[LAYER_NAME_ENEMIES] in collision.sprite_lists:
                arcade.play_sound(self.game_over)
                self.setup()
                return
            else:
                # Figure out how many points this coin is worth
                if "Points" not in collision.properties:
                    print("Warning, collected a coin without a Points property.")
                else:
                    points = int(collision.properties["Points"])
                    self.score += points

                # Remove the coin
                collision.remove_from_sprite_lists()
                arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


def main():
    """Main function"""
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()
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	"""
Platformer Game

python -m arcade.examples.platform_tutorial.17_views
"""
import math

import arcade

# Constants
SCREEN_WIDTH = 1000
SCREEN_HEIGHT = 650
SCREEN_TITLE = "Platformer"

# Constants used to scale our sprites from their original size
TILE_SCALING = 0.5
CHARACTER_SCALING = TILE_SCALING * 2
COIN_SCALING = TILE_SCALING
SPRITE_PIXEL_SIZE = 128
GRID_PIXEL_SIZE = SPRITE_PIXEL_SIZE * TILE_SCALING

# Shooting Constants
SPRITE_SCALING_LASER = 0.8
SHOOT_SPEED = 15
BULLET_SPEED = 12
BULLET_DAMAGE = 25

# Movement speed of player, in pixels per frame
PLAYER_MOVEMENT_SPEED = 7
GRAVITY = 1.5
PLAYER_JUMP_SPEED = 30

# How many pixels to keep as a minimum margin between the character
# and the edge of the screen.
LEFT_VIEWPORT_MARGIN = 200
RIGHT_VIEWPORT_MARGIN = 200
BOTTOM_VIEWPORT_MARGIN = 150
TOP_VIEWPORT_MARGIN = 100

PLAYER_START_X = 2
PLAYER_START_Y = 1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

LAYER_NAME_MOVING_PLATFORMS = "Moving Platforms"
LAYER_NAME_PLATFORMS = "Platforms"
LAYER_NAME_COINS = "Coins"
LAYER_NAME_BACKGROUND = "Background"
LAYER_NAME_LADDERS = "Ladders"
LAYER_NAME_PLAYER = "Player"
LAYER_NAME_ENEMIES = "Enemies"
LAYER_NAME_BULLETS = "Bullets"


def load_texture_pair(filename):
    """
    Load a texture pair, with the second being a mirror image.
    """
    return [
        arcade.load_texture(filename),
        arcade.load_texture(filename, flipped_horizontally=True),
    ]


class Entity(arcade.Sprite):
    def __init__(self, name_folder, name_file):
        super().__init__()

        # Default to facing right
        self.facing_direction = RIGHT_FACING

        # Used for image sequences
        self.cur_texture = 0
        self.scale = CHARACTER_SCALING

        main_path = f":resources:images/animated_characters/{name_folder}/{name_file}"

        self.idle_texture_pair = load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used. If you want to specify
        # a different hit box, you can do it like the code below.
        # self.set_hit_box([[-22, -64], [22, -64], [22, 28], [-22, 28]])
        self.set_hit_box(self.texture.hit_box_points)


class Enemy(Entity):
    def __init__(self, name_folder, name_file):

        # Setup parent class
        super().__init__(name_folder, name_file)

        self.should_update_walk = 0
        self.health = 0

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        if self.should_update_walk == 3:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.facing_direction]
            self.should_update_walk = 0
            return

        self.should_update_walk += 1


class RobotEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("robot", "robot")

        self.health = 100


class ZombieEnemy(Enemy):
    def __init__(self):

        # Set up parent class
        super().__init__("zombie", "zombie")

        self.health = 50


class PlayerCharacter(Entity):
    """Player Sprite"""

    def __init__(self):

        # Set up parent class
        super().__init__("male_person", "malePerson")

        # Track our state
        self.jumping = False
        self.climbing = False
        self.is_on_ladder = False

    def update_animation(self, delta_time: float = 1 / 60):

        # Figure out if we need to flip face left or right
        if self.change_x < 0 and self.facing_direction == RIGHT_FACING:
            self.facing_direction = LEFT_FACING
        elif self.change_x > 0 and self.facing_direction == LEFT_FACING:
            self.facing_direction = RIGHT_FACING

        # Climbing animation
        if self.is_on_ladder:
            self.climbing = True
        if not self.is_on_ladder and self.climbing:
            self.climbing = False
        if self.climbing and abs(self.change_y) > 1:
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
        if self.climbing:
            self.texture = self.climbing_textures[self.cur_texture // 4]
            return

        # Jumping animation
        if self.change_y > 0 and not self.is_on_ladder:
            self.texture = self.jump_texture_pair[self.facing_direction]
            return
        elif self.change_y < 0 and not self.is_on_ladder:
            self.texture = self.fall_texture_pair[self.facing_direction]
            return

        # Idle animation
        if self.change_x == 0:
            self.texture = self.idle_texture_pair[self.facing_direction]
            return

        # Walking animation
        self.cur_texture += 1
        if self.cur_texture > 7:
            self.cur_texture = 0
        self.texture = self.walk_textures[self.cur_texture][self.facing_direction]


class MainMenu(arcade.View):
    """Class that manages the 'menu' view."""

    def on_show_view(self):
        """Called when switching to this view."""
        arcade.set_background_color(arcade.color.WHITE)

    def on_draw(self):
        """Draw the menu"""
        self.clear()
        arcade.draw_text(
            "Main Menu - Click to play",
            SCREEN_WIDTH / 2,
            SCREEN_HEIGHT / 2,
            arcade.color.BLACK,
            font_size=30,
            anchor_x="center",
        )

    def on_mouse_press(self, _x, _y, _button, _modifiers):
        """Use a mouse press to advance to the 'game' view."""
        game_view = GameView()
        self.window.show_view(game_view)


class GameView(arcade.View):
    """
    Main application class.
    """

    def __init__(self):
        """
        Initializer for the game
        """
        super().__init__()

        # Track the current state of what key is pressed
        self.left_pressed = False
        self.right_pressed = False
        self.up_pressed = False
        self.down_pressed = False
        self.shoot_pressed = False
        self.jump_needs_reset = False

        # Our TileMap Object
        self.tile_map = None

        # Our Scene Object
        self.scene = None

        # Separate variable that holds the player sprite
        self.player_sprite = None

        # Our 'physics' engine
        self.physics_engine = None

        # A Camera that can be used for scrolling the screen
        self.camera = None

        # A Camera that can be used to draw GUI elements
        self.gui_camera = None

        self.end_of_map = 0

        # Keep track of the score
        self.score = 0

        # Shooting mechanics
        self.can_shoot = False
        self.shoot_timer = 0

        # Load sounds
        self.collect_coin_sound = arcade.load_sound(":resources:sounds/coin1.wav")
        self.jump_sound = arcade.load_sound(":resources:sounds/jump1.wav")
        self.game_over = arcade.load_sound(":resources:sounds/gameover1.wav")
        self.shoot_sound = arcade.load_sound(":resources:sounds/hurt5.wav")
        self.hit_sound = arcade.load_sound(":resources:sounds/hit5.wav")

    def setup(self):
        """Set up the game here. Call this function to restart the game."""

        # Set up the Cameras
        self.camera = arcade.Camera(self.window.width, self.window.height)
        self.gui_camera = arcade.Camera(self.window.width, self.window.height)

        # Map name
        map_name = ":resources:tiled_maps/map_with_ladders.json"

        # Layer Specific Options for the Tilemap
        layer_options = {
            LAYER_NAME_PLATFORMS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_MOVING_PLATFORMS: {
                "use_spatial_hash": False,
            },
            LAYER_NAME_LADDERS: {
                "use_spatial_hash": True,
            },
            LAYER_NAME_COINS: {
                "use_spatial_hash": True,
            },
        }

        # Load in TileMap
        self.tile_map = arcade.load_tilemap(map_name, TILE_SCALING, layer_options)

        # Initiate New Scene with our TileMap, this will automatically add all layers
        # from the map as SpriteLists in the scene in the proper order.
        self.scene = arcade.Scene.from_tilemap(self.tile_map)

        # Keep track of the score
        self.score = 0

        # Shooting mechanics
        self.can_shoot = True
        self.shoot_timer = 0

        # Set up the player, specifically placing it at these coordinates.
        self.player_sprite = PlayerCharacter()
        self.player_sprite.center_x = (
            self.tile_map.tile_width * TILE_SCALING * PLAYER_START_X
        )
        self.player_sprite.center_y = (
            self.tile_map.tile_height * TILE_SCALING * PLAYER_START_Y
        )
        self.scene.add_sprite(LAYER_NAME_PLAYER, self.player_sprite)

        # Calculate the right edge of the my_map in pixels
        self.end_of_map = self.tile_map.width * GRID_PIXEL_SIZE

        # -- Enemies
        enemies_layer = self.tile_map.object_lists[LAYER_NAME_ENEMIES]

        for my_object in enemies_layer:
            cartesian = self.tile_map.get_cartesian(
                my_object.shape[0], my_object.shape[1]
            )
            enemy_type = my_object.properties["type"]
            if enemy_type == "robot":
                enemy = RobotEnemy()
            elif enemy_type == "zombie":
                enemy = ZombieEnemy()
            enemy.center_x = math.floor(
                cartesian[0] * TILE_SCALING * self.tile_map.tile_width
            )
            enemy.center_y = math.floor(
                (cartesian[1] + 1) * (self.tile_map.tile_height * TILE_SCALING)
            )
            if "boundary_left" in my_object.properties:
                enemy.boundary_left = my_object.properties["boundary_left"]
            if "boundary_right" in my_object.properties:
                enemy.boundary_right = my_object.properties["boundary_right"]
            if "change_x" in my_object.properties:
                enemy.change_x = my_object.properties["change_x"]
            self.scene.add_sprite(LAYER_NAME_ENEMIES, enemy)

        # Add bullet spritelist to Scene
        self.scene.add_sprite_list(LAYER_NAME_BULLETS)

        # --- Other stuff
        # Set the background color
        if self.tile_map.background_color:
            arcade.set_background_color(self.tile_map.background_color)

        # Create the 'physics engine'
        self.physics_engine = arcade.PhysicsEnginePlatformer(
            self.player_sprite,
            platforms=self.scene[LAYER_NAME_MOVING_PLATFORMS],
            gravity_constant=GRAVITY,
            ladders=self.scene[LAYER_NAME_LADDERS],
            walls=self.scene[LAYER_NAME_PLATFORMS]
        )

    def on_show_view(self):
        self.setup()

    def on_draw(self):
        """Render the screen."""

        # Clear the screen to the background color
        self.clear()

        # Activate the game camera
        self.camera.use()

        # Draw our Scene
        self.scene.draw()

        # Draw hit boxes.
        # self.scene[LAYER_NAME_COINS].draw_hit_boxes(color=arcade.color.WHITE)
        # self.scene[LAYER_NAME_ENEMIES].draw_hit_boxes(color=arcade.color.WHITE)
        # self.scene[LAYER_NAME_PLAYER].draw_hit_boxes(color=arcade.color.WHITE)

        # Activate the GUI camera before drawing GUI elements
        self.gui_camera.use()

        # Draw our score on the screen, scrolling it with the viewport
        score_text = f"Score: {self.score}"
        arcade.draw_text(
            score_text,
            10,
            10,
            arcade.csscolor.BLACK,
            18,
        )

    def process_keychange(self):
        """
        Called when we change a key up/down or we move on/off a ladder.
        """
        # Process up/down
        if self.up_pressed and not self.down_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = PLAYER_MOVEMENT_SPEED
            elif (
                self.physics_engine.can_jump(y_distance=10)
                and not self.jump_needs_reset
            ):
                self.player_sprite.change_y = PLAYER_JUMP_SPEED
                self.jump_needs_reset = True
                arcade.play_sound(self.jump_sound)
        elif self.down_pressed and not self.up_pressed:
            if self.physics_engine.is_on_ladder():
                self.player_sprite.change_y = -PLAYER_MOVEMENT_SPEED

        # Process up/down when on a ladder and no movement
        if self.physics_engine.is_on_ladder():
            if not self.up_pressed and not self.down_pressed:
                self.player_sprite.change_y = 0
            elif self.up_pressed and self.down_pressed:
                self.player_sprite.change_y = 0

        # Process left/right
        if self.right_pressed and not self.left_pressed:
            self.player_sprite.change_x = PLAYER_MOVEMENT_SPEED
        elif self.left_pressed and not self.right_pressed:
            self.player_sprite.change_x = -PLAYER_MOVEMENT_SPEED
        else:
            self.player_sprite.change_x = 0

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = True
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = True
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = True
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = True

        if key == arcade.key.Q:
            self.shoot_pressed = True

        if key == arcade.key.PLUS:
            self.camera.zoom(0.01)
        elif key == arcade.key.MINUS:
            self.camera.zoom(-0.01)

        self.process_keychange()

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key."""

        if key == arcade.key.UP or key == arcade.key.W:
            self.up_pressed = False
            self.jump_needs_reset = False
        elif key == arcade.key.DOWN or key == arcade.key.S:
            self.down_pressed = False
        elif key == arcade.key.LEFT or key == arcade.key.A:
            self.left_pressed = False
        elif key == arcade.key.RIGHT or key == arcade.key.D:
            self.right_pressed = False

        if key == arcade.key.Q:
            self.shoot_pressed = False

        self.process_keychange()

    def on_mouse_scroll(self, x, y, scroll_x, scroll_y):
        self.camera.zoom(-0.01 * scroll_y)

    def center_camera_to_player(self, speed=0.2):
        screen_center_x = self.camera.scale * (self.player_sprite.center_x - (self.camera.viewport_width / 2))
        screen_center_y = self.camera.scale * (self.player_sprite.center_y - (self.camera.viewport_height / 2))
        if screen_center_x < 0:
            screen_center_x = 0
        if screen_center_y < 0:
            screen_center_y = 0
        player_centered = (screen_center_x, screen_center_y)    

        self.camera.move_to(player_centered, speed)

    def on_update(self, delta_time):
        """Movement and game logic"""

        # Move the player with the physics engine
        self.physics_engine.update()

        # Update animations
        if self.physics_engine.can_jump():
            self.player_sprite.can_jump = False
        else:
            self.player_sprite.can_jump = True

        if self.physics_engine.is_on_ladder() and not self.physics_engine.can_jump():
            self.player_sprite.is_on_ladder = True
            self.process_keychange()
        else:
            self.player_sprite.is_on_ladder = False
            self.process_keychange()

        if self.can_shoot:
            if self.shoot_pressed:
                arcade.play_sound(self.shoot_sound)
                bullet = arcade.Sprite(
                    ":resources:images/space_shooter/laserBlue01.png",
                    SPRITE_SCALING_LASER,
                )

                if self.player_sprite.facing_direction == RIGHT_FACING:
                    bullet.change_x = BULLET_SPEED
                else:
                    bullet.change_x = -BULLET_SPEED

                bullet.center_x = self.player_sprite.center_x
                bullet.center_y = self.player_sprite.center_y

                self.scene.add_sprite(LAYER_NAME_BULLETS, bullet)

                self.can_shoot = False
        else:
            self.shoot_timer += 1
            if self.shoot_timer == SHOOT_SPEED:
                self.can_shoot = True
                self.shoot_timer = 0

        # Update Animations
        self.scene.update_animation(
            delta_time,
            [
                LAYER_NAME_COINS,
                LAYER_NAME_BACKGROUND,
                LAYER_NAME_PLAYER,
                LAYER_NAME_ENEMIES,
            ],
        )

        # Update moving platforms, enemies, and bullets
        self.scene.update(
            [LAYER_NAME_MOVING_PLATFORMS, LAYER_NAME_ENEMIES, LAYER_NAME_BULLETS]
        )

        # See if the enemy hit a boundary and needs to reverse direction.
        for enemy in self.scene[LAYER_NAME_ENEMIES]:
            if (
                enemy.boundary_right
                and enemy.right > enemy.boundary_right
                and enemy.change_x > 0
            ):
                enemy.change_x *= -1

            if (
                enemy.boundary_left
                and enemy.left < enemy.boundary_left
                and enemy.change_x < 0
            ):
                enemy.change_x *= -1

        for bullet in self.scene[LAYER_NAME_BULLETS]:
            hit_list = arcade.check_for_collision_with_lists(
                bullet,
                [
                    self.scene[LAYER_NAME_ENEMIES],
                    self.scene[LAYER_NAME_PLATFORMS],
                    self.scene[LAYER_NAME_MOVING_PLATFORMS],
                ],
            )

            if hit_list:
                bullet.remove_from_sprite_lists()

                for collision in hit_list:
                    if (
                        self.scene[LAYER_NAME_ENEMIES]
                        in collision.sprite_lists
                    ):
                        # The collision was with an enemy
                        collision.health -= BULLET_DAMAGE

                        if collision.health <= 0:
                            collision.remove_from_sprite_lists()
                            self.score += 100

                        # Hit sound
                        arcade.play_sound(self.hit_sound)

                return

            if (bullet.right < 0) or (
                bullet.left
                > (self.tile_map.width * self.tile_map.tile_width) * TILE_SCALING
            ):
                bullet.remove_from_sprite_lists()

        player_collision_list = arcade.check_for_collision_with_lists(
            self.player_sprite,
            [
                self.scene[LAYER_NAME_COINS],
                self.scene[LAYER_NAME_ENEMIES],
            ],
        )

        # Loop through each coin we hit (if any) and remove it
        for collision in player_collision_list:

            if self.scene[LAYER_NAME_ENEMIES] in collision.sprite_lists:
                arcade.play_sound(self.game_over)
                game_over = GameOverView()
                self.window.show_view(game_over)
                return
            else:
                # Figure out how many points this coin is worth
                if "Points" not in collision.properties:
                    print("Warning, collected a coin without a Points property.")
                else:
                    points = int(collision.properties["Points"])
                    self.score += points

                # Remove the coin
                collision.remove_from_sprite_lists()
                arcade.play_sound(self.collect_coin_sound)

        # Position the camera
        self.center_camera_to_player()


class GameOverView(arcade.View):
    """Class to manage the game overview"""

    def on_show_view(self):
        """Called when switching to this view"""
        arcade.set_background_color(arcade.color.BLACK)

    def on_draw(self):
        """Draw the game overview"""
        self.clear()
        arcade.draw_text(
            "Game Over - Click to restart",
            SCREEN_WIDTH / 2,
            SCREEN_HEIGHT / 2,
            arcade.color.WHITE,
            30,
            anchor_x="center",
        )

    def on_mouse_press(self, _x, _y, _button, _modifiers):
        """Use a mouse press to advance to the 'game' view."""
        game_view = GameView()
        self.window.show_view(game_view)


def main():
    """Main function"""
    window = arcade.Window(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    menu_view = MainMenu()
    window.show_view(menu_view)
    arcade.run()


if __name__ == "__main__":
    main()
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This tutorial covers how to write a platformer using Arcade and its Pymunk API.
This tutorial assumes the you are somewhat familiar with Python, Arcade, and
the Tiled Map Editor [https://www.mapeditor.org/].


	If you aren’t familiar with programming in Python, check out https://learn.arcade.academy


	If you aren’t familiar with the Arcade library, work through the Simple Platformer.


	If you aren’t familiar with the Tiled Map Editor, the Simple Platformer
also introduces how to create a map with the Tiled Map Editor.





Common Issues

There are a few items with the Pymunk physics engine that should be pointed out
before you get started:


	Object overlap - A fast moving object is allowed to overlap with the object it
collides with, and Pymunk will push them apart later. See
collision bias [http://www.pymunk.org/en/latest/pymunk.html#pymunk.Space.collision_bias]
for more information.


	Pass-through - A fast moving object can pass through another object if its
speed is so quick it never overlaps the other object between frames. See
object tunneling [http://www.pymunk.org/en/latest/overview.html#object-tunneling].


	When stepping the physics engine forward in time, the default is to move forward
1/60th of a second. Whatever increment is picked, increments should always be
kept the same. Don’t use the variable delta_time from the update method as
a unit, or results will be unstable and unpredictable. For a more accurate
simulation, you can step forward 1/120th of a second twice per frame. This increases
the time required, but takes more time to calculate.


	A sprite moving across a floor made up of many rectangles can get “caught”
on the edges. The corner of the player sprite can get caught the corner of the
floor sprite. To get around this, make sure the hit box for the bottom of the
player sprite is rounded. Also, look into the possibility of merging horizontal
rows of sprites.






Open a Window

To begin with, let’s start with a program that will use Arcade to open a blank
window. It also has stubs for methods we’ll fill in later. Try this code and make
sure you can run it. It should pop open a black window.


Starting Program
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	"""
Example of Pymunk Physics Engine Platformer
"""
import arcade

SCREEN_TITLE = "PyMunk Platformer"

# Size of screen to show, in pixels
SCREEN_WIDTH = 800
SCREEN_HEIGHT = 600


class GameWindow(arcade.Window):
    """ Main Window """

    def __init__(self, width, height, title):
        """ Create the variables """

        # Init the parent class
        super().__init__(width, height, title)

    def setup(self):
        """ Set up everything with the game """
        pass

    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed. """
        pass

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key. """
        pass

    def on_update(self, delta_time):
        """ Movement and game logic """
        pass

    def on_draw(self):
        """ Draw everything """
        self.clear()


def main():
    """ Main function """
    window = GameWindow(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()












Create Constants

Now let’s set up the import statements, and define the constants we are going
to use. In this case, we’ve got sprite tiles that are 128x128 pixels. They are
scaled down to 50% of the width and 50% of the height (scale of 0.5). The screen
size is set to 25x15 grid.

To keep things simple, this example will not scroll the screen with the player.
See Simple Platformer or Move with a Scrolling Screen - Centered.

When you run this program, the screen should be larger.


Adding some constants
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	"""
Example of Pymunk Physics Engine Platformer
"""
import math
from typing import Optional
import arcade

SCREEN_TITLE = "PyMunk Platformer"

# How big are our image tiles?
SPRITE_IMAGE_SIZE = 128

# Scale sprites up or down
SPRITE_SCALING_PLAYER = 0.5
SPRITE_SCALING_TILES = 0.5

# Scaled sprite size for tiles
SPRITE_SIZE = int(SPRITE_IMAGE_SIZE * SPRITE_SCALING_PLAYER)

# Size of grid to show on screen, in number of tiles
SCREEN_GRID_WIDTH = 25
SCREEN_GRID_HEIGHT = 15

# Size of screen to show, in pixels
SCREEN_WIDTH = SPRITE_SIZE * SCREEN_GRID_WIDTH
SCREEN_HEIGHT = SPRITE_SIZE * SCREEN_GRID_HEIGHT


class GameWindow(arcade.Window):











	pymunk_demo_platformer_02.py Full Listing


	pymunk_demo_platformer_02.py Diff






Create Instance Variables

Next, let’s create instance variables we are going to use, and set a background
color that’s green: arcade.color.AMAZON

If you aren’t familiar with type-casting on Python, you might not be familiar with
lines of code like this:

self.player_list: Optional[arcade.SpriteList] = None





This means the player_list attribute is going to be an instance of
SpriteList or None. If you don’t want to mess with typing, then
this code also works just as well:

self.player_list = None





Running this program should show the same window, but with a green background.


Create instance variables
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	class GameWindow(arcade.Window):
    """ Main Window """

    def __init__(self, width, height, title):
        """ Create the variables """

        # Init the parent class
        super().__init__(width, height, title)

        # Player sprite
        self.player_sprite: Optional[arcade.Sprite] = None

        # Sprite lists we need
        self.player_list: Optional[arcade.SpriteList] = None
        self.wall_list: Optional[arcade.SpriteList] = None
        self.bullet_list: Optional[arcade.SpriteList] = None
        self.item_list: Optional[arcade.SpriteList] = None

        # Track the current state of what key is pressed
        self.left_pressed: bool = False
        self.right_pressed: bool = False

        # Set background color
        arcade.set_background_color(arcade.color.AMAZON)











	pymunk_demo_platformer_03.py Full Listing


	pymunk_demo_platformer_03.py Diff






Load and Display Map

To get started, create a map with the Tiled Map Editor. Place items that
you don’t want to move, and to act as platforms in a layer named “Platforms”.
Place items you want to push around in a layer called “Dynamic Items”. Name the
file “pymunk_test_map.tmx” and place in the exact same directory as your code.

[image: ../../_images/tiled_map.png]
If you aren’t sure how to use the Tiled Map Editor, see Step 8 - Display The Score.

Now, in the setup function, we are going add code to:


	Create instances of SpriteList for each group of sprites we are doing
to work with.


	Create the player sprite.


	Read in the tiled map.


	Make sprites from the layers in the tiled map.





Note

When making sprites from the tiled map layer, the name of the layer you
load must match exactly with the layer created in the tiled map editor.
It is case-sensitive.




Creating our sprites

	 1
 2
 3
 4
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	    def setup(self):
        """ Set up everything with the game """

        # Create the sprite lists
        self.player_list = arcade.SpriteList()
        self.bullet_list = arcade.SpriteList()

        # Map name
        map_name = ":resources:/tiled_maps/pymunk_test_map.json"

        # Load in TileMap
        tile_map = arcade.load_tilemap(map_name, SPRITE_SCALING_TILES)

        # Pull the sprite layers out of the tile map
        self.wall_list = tile_map.sprite_lists["Platforms"]
        self.item_list = tile_map.sprite_lists["Dynamic Items"]

        # Create player sprite
        self.player_sprite = arcade.Sprite(":resources:images/animated_characters/female_person/femalePerson_idle.png",
                                           SPRITE_SCALING_PLAYER)
        # Set player location
        grid_x = 1
        grid_y = 1
        self.player_sprite.center_x = SPRITE_SIZE * grid_x + SPRITE_SIZE / 2
        self.player_sprite.center_y = SPRITE_SIZE * grid_y + SPRITE_SIZE / 2
        # Add to player sprite list
        self.player_list.append(self.player_sprite)










There’s no point in having sprites if we don’t draw them, so in the on_draw
method, let’s draw out sprite lists.


Drawing our sprites

	1
2
3
4
5
6
7

	    def on_draw(self):
        """ Draw everything """
        self.clear()
        self.wall_list.draw()
        self.bullet_list.draw()
        self.item_list.draw()
        self.player_list.draw()










With the additions in the program below, running your program should show the
tiled map you created:
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Add Physics Engine

The next step is to add in the physics engine.

First, add some constants for our physics. Here we are setting:


	A constant for the force of gravity.


	Values for “damping”. A damping of 1.0 will cause an item to lose all it’s
velocity once a force no longer applies to it. A damping of 0.5 causes 50% of
speed to be lost in 1 second. A value of 0 is free-fall.


	Values for friction. 0.0 is ice, 1.0 is like rubber.


	Mass. Item default to 1. We make the player 2, so she can push items around
easier.


	Limits are the players horizontal and vertical speed. It is easier to play if
the player is limited to a constant speed. And more realistic, because they
aren’t on wheels.





Add Constants for Physics
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	# --- Physics forces. Higher number, faster accelerating.

# Gravity
GRAVITY = 1500

# Damping - Amount of speed lost per second
DEFAULT_DAMPING = 1.0
PLAYER_DAMPING = 0.4

# Friction between objects
PLAYER_FRICTION = 1.0
WALL_FRICTION = 0.7
DYNAMIC_ITEM_FRICTION = 0.6

# Mass (defaults to 1)
PLAYER_MASS = 2.0

# Keep player from going too fast
PLAYER_MAX_HORIZONTAL_SPEED = 450
PLAYER_MAX_VERTICAL_SPEED = 1600










Second, add the following attributer in the __init__ method to hold our
physics engine:


Add Physics Engine Attribute

	1
2

	        # Physics engine
        self.physics_engine = Optional[arcade.PymunkPhysicsEngine]










Third, in the setup method we create the physics engine and add the sprites.
The player, walls, and dynamic items all have different properties so they are
added individually.


Add Sprites to Physics Engine in ‘setup’ Method
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	        # Add to player sprite list
        self.player_list.append(self.player_sprite)

        # --- Pymunk Physics Engine Setup ---

        # The default damping for every object controls the percent of velocity
        # the object will keep each second. A value of 1.0 is no speed loss,
        # 0.9 is 10% per second, 0.1 is 90% per second.
        # For top-down games, this is basically the friction for moving objects.
        # For platformers with gravity, this should probably be set to 1.0.
        # Default value is 1.0 if not specified.
        damping = DEFAULT_DAMPING

        # Set the gravity. (0, 0) is good for outer space and top-down.
        gravity = (0, -GRAVITY)

        # Create the physics engine
        self.physics_engine = arcade.PymunkPhysicsEngine(damping=damping,
                                                         gravity=gravity)

        # Add the player.
        # For the player, we set the damping to a lower value, which increases
        # the damping rate. This prevents the character from traveling too far
        # after the player lets off the movement keys.
        # Setting the moment to PymunkPhysicsEngine.MOMENT_INF prevents it from
        # rotating.
        # Friction normally goes between 0 (no friction) and 1.0 (high friction)
        # Friction is between two objects in contact. It is important to remember
        # in top-down games that friction moving along the 'floor' is controlled
        # by damping.
        self.physics_engine.add_sprite(self.player_sprite,
                                       friction=PLAYER_FRICTION,
                                       mass=PLAYER_MASS,
                                       moment=arcade.PymunkPhysicsEngine.MOMENT_INF,
                                       collision_type="player",
                                       max_horizontal_velocity=PLAYER_MAX_HORIZONTAL_SPEED,
                                       max_vertical_velocity=PLAYER_MAX_VERTICAL_SPEED)

        # Create the walls.
        # By setting the body type to PymunkPhysicsEngine.STATIC the walls can't
        # move.
        # Movable objects that respond to forces are PymunkPhysicsEngine.DYNAMIC
        # PymunkPhysicsEngine.KINEMATIC objects will move, but are assumed to be
        # repositioned by code and don't respond to physics forces.
        # Dynamic is default.
        self.physics_engine.add_sprite_list(self.wall_list,
                                            friction=WALL_FRICTION,
                                            collision_type="wall",
                                            body_type=arcade.PymunkPhysicsEngine.STATIC)

        # Create the items










Fourth, in the on_update method we call the physics engine’s step method.


Add Sprites to Physics Engine in ‘setup’ Method

	1
2
3

	    def on_update(self, delta_time):
        """ Movement and game logic """
        self.physics_engine.step()










If you run the program, and you have dynamic items that are up in the air, you
should see them fall when the game starts.
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Add Player Movement

Next step is to get the player moving. In this section we’ll cover how
to move left and right. In the next section we’ll show how to jump.

The force that we will move the player is defined as PLAYER_MOVE_FORCE_ON_GROUND.
We’ll apply a different force later, if the player happens to be airborne.


Add Player Movement - Constants and Attributes
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	# Force applied while on the ground
PLAYER_MOVE_FORCE_ON_GROUND = 8000

class GameWindow(arcade.Window):
    """ Main Window """

    def __init__(self, width, height, title):
        """ Create the variables """

        # Init the parent class
        super().__init__(width, height, title)

        # Player sprite
        self.player_sprite: Optional[arcade.Sprite] = None

        # Sprite lists we need
        self.player_list: Optional[arcade.SpriteList] = None
        self.wall_list: Optional[arcade.SpriteList] = None
        self.bullet_list: Optional[arcade.SpriteList] = None
        self.item_list: Optional[arcade.SpriteList] = None

        # Track the current state of what key is pressed
        self.left_pressed: bool = False
        self.right_pressed: bool = False










We need to track if the left/right keys are held down. To do this we define
instance variables left_pressed and right_pressed. These are set to
appropriate values in the key press and release handlers.


Handle Key Up and Down Events
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	    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed. """

        if key == arcade.key.LEFT:
            self.left_pressed = True
        elif key == arcade.key.RIGHT:
            self.right_pressed = True

    def on_key_release(self, key, modifiers):
        """Called when the user releases a key. """

        if key == arcade.key.LEFT:
            self.left_pressed = False
        elif key == arcade.key.RIGHT:
            self.right_pressed = False










Finally, we need to apply the correct force in on_update. Force is specified
in a tuple with horizontal force first, and vertical force second.

We also set the friction when we are moving to zero, and when we are not moving to
1. This is important to get realistic movement.


Apply Force to Move Player
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	    def on_update(self, delta_time):
        """ Movement and game logic """

        # Update player forces based on keys pressed
        if self.left_pressed and not self.right_pressed:
            # Create a force to the left. Apply it.
            force = (-PLAYER_MOVE_FORCE_ON_GROUND, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        elif self.right_pressed and not self.left_pressed:
            # Create a force to the right. Apply it.
            force = (PLAYER_MOVE_FORCE_ON_GROUND, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        else:
            # Player's feet are not moving. Therefore up the friction so we stop.
            self.physics_engine.set_friction(self.player_sprite, 1.0)

        # Move items in the physics engine
        self.physics_engine.step()
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Add Player Jumping

To get the player to jump we need to:


	Make sure the player is on the ground.


	Apply an impulse force to the player upward.


	Change the left/right force to the player while they are in the air.




We can see if a sprite has a sprite below it with the is_on_ground function.
Otherwise we’ll be able to jump while we are in the air.
(Double-jumps would allow this once.)

If we don’t allow the player to move left-right while in the air, they player
will be very hard to control. If we allow them to move left/right with the same
force as on the ground, that’s typically too much. So we’ve got a different
left/right force depending if we are in the air or not.

For the code changes, first we’ll define some constants:


Add Player Jumping - Constants

	1
2
3
4
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	# Force applied when moving left/right in the air
PLAYER_MOVE_FORCE_IN_AIR = 900

# Strength of a jump
PLAYER_JUMP_IMPULSE = 1800










We’ll add logic that will apply the impulse force when we jump:


Add Player Jumping - Jump Force
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	    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed. """

        if key == arcade.key.LEFT:
            self.left_pressed = True
        elif key == arcade.key.RIGHT:
            self.right_pressed = True
        elif key == arcade.key.UP:
            # find out if player is standing on ground
            if self.physics_engine.is_on_ground(self.player_sprite):
                # She is! Go ahead and jump
                impulse = (0, PLAYER_JUMP_IMPULSE)
                self.physics_engine.apply_impulse(self.player_sprite, impulse)










Then we will adjust the left/right force depending on if we are grounded or not:


Add Player Jumping - Left/Right Force Selection
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	    def on_update(self, delta_time):
        """ Movement and game logic """

        is_on_ground = self.physics_engine.is_on_ground(self.player_sprite)
        # Update player forces based on keys pressed
        if self.left_pressed and not self.right_pressed:
            # Create a force to the left. Apply it.
            if is_on_ground:
                force = (-PLAYER_MOVE_FORCE_ON_GROUND, 0)
            else:
                force = (-PLAYER_MOVE_FORCE_IN_AIR, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        elif self.right_pressed and not self.left_pressed:
            # Create a force to the right. Apply it.
            if is_on_ground:
                force = (PLAYER_MOVE_FORCE_ON_GROUND, 0)
            else:
                force = (PLAYER_MOVE_FORCE_IN_AIR, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        else:
            # Player's feet are not moving. Therefore up the friction so we stop.
            self.physics_engine.set_friction(self.player_sprite, 1.0)
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Add Player Animation

To create a player animation, we make a custom child class of Sprite.
We load each frame of animation that we need, including a mirror image of it.

We will flip the player to face left or right. If the player is in the air, we’ll
also change between a jump up and a falling graphics.

Because the physics engine works with small floating point numbers, it often
flips above and below zero by small amounts.
It is a good idea not to change the animation as the x and y float around zero.
For that reason, in this code we have a “dead zone.”
We don’t change the animation until it gets outside of that zone.

We also need to control how far the player moves before we change the walking
animation, so that the feet appear in-sync with the ground.


Add Player Animation - Constants
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	# Close enough to not-moving to have the animation go to idle.
DEAD_ZONE = 0.1

# Constants used to track if the player is facing left or right
RIGHT_FACING = 0
LEFT_FACING = 1

# How many pixels to move before we change the texture in the walking animation
DISTANCE_TO_CHANGE_TEXTURE = 20










Next, we create a Player class that is a child to arcade.Sprite. This
class will update the player animation.

The __init__ method loads all of the textures. Here we use Kenney.nl’s
Toon Characters 1 [https://www.kenney.nl/assets/toon-characters-1] pack.
It has six different characters you can choose from with the same layout, so
it makes changing as simple as changing which line is enabled. There are
eight textures for walking, and textures for idle, jumping, and falling.

As the character can face left or right, we use arcade.load_texture_pair
which will load both a regular image, and one that’s mirrored.

For the multi-frame walking animation, we use an “odometer.” We need to move
a certain number of pixels before changing the animation. If this value is too
small our character moves her legs like Fred Flintstone, too large and it looks
like you are ice skating. We keep track of the index of our current texture,
0-7 since there are eight of them.

Any sprite moved by the Pymunk engine will have its pymunk_moved method
called. This can be used to update the animation.


Add Player Animation - Player Class
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	class PlayerSprite(arcade.Sprite):
    """ Player Sprite """
    def __init__(self):
        """ Init """
        # Let parent initialize
        super().__init__()

        # Set our scale
        self.scale = SPRITE_SCALING_PLAYER

        # Images from Kenney.nl's Character pack
        # main_path = ":resources:images/animated_characters/female_adventurer/femaleAdventurer"
        main_path = ":resources:images/animated_characters/female_person/femalePerson"
        # main_path = ":resources:images/animated_characters/male_person/malePerson"
        # main_path = ":resources:images/animated_characters/male_adventurer/maleAdventurer"
        # main_path = ":resources:images/animated_characters/zombie/zombie"
        # main_path = ":resources:images/animated_characters/robot/robot"

        # Load textures for idle standing
        self.idle_texture_pair = arcade.load_texture_pair(f"{main_path}_idle.png")
        self.jump_texture_pair = arcade.load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = arcade.load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = arcade.load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used.
        self.hit_box = self.texture.hit_box_points

        # Default to face-right
        self.character_face_direction = RIGHT_FACING

        # Index of our current texture
        self.cur_texture = 0

        # How far have we traveled horizontally since changing the texture
        self.x_odometer = 0

    def pymunk_moved(self, physics_engine, dx, dy, d_angle):
        """ Handle being moved by the pymunk engine """
        # Figure out if we need to face left or right
        if dx < -DEAD_ZONE and self.character_face_direction == RIGHT_FACING:
            self.character_face_direction = LEFT_FACING
        elif dx > DEAD_ZONE and self.character_face_direction == LEFT_FACING:
            self.character_face_direction = RIGHT_FACING

        # Are we on the ground?
        is_on_ground = physics_engine.is_on_ground(self)

        # Add to the odometer how far we've moved
        self.x_odometer += dx

        # Jumping animation
        if not is_on_ground:
            if dy > DEAD_ZONE:
                self.texture = self.jump_texture_pair[self.character_face_direction]
                return
            elif dy < -DEAD_ZONE:
                self.texture = self.fall_texture_pair[self.character_face_direction]
                return

        # Idle animation
        if abs(dx) <= DEAD_ZONE:
            self.texture = self.idle_texture_pair[self.character_face_direction]
            return

        # Have we moved far enough to change the texture?
        if abs(self.x_odometer) > DISTANCE_TO_CHANGE_TEXTURE:

            # Reset the odometer
            self.x_odometer = 0

            # Advance the walking animation
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.character_face_direction]










Important! At this point, we are still creating an instance of arcade.Sprite
and not PlayerSprite. We need to go back to the setup method and
replace the line that creates the player instance with:


Add Player Animation - Creating the Player Class

        # Pull the sprite layers out of the tile map
        self.wall_list = tile_map.sprite_lists["Platforms"]







A really common mistake I’ve seen programmers make (and made myself) is to forget
that last part. Then you can spend a lot of time looking at the player class when
the error is in the setup.

We also need to go back and change the data type for the player sprite attribute
in our __init__ method:


Add Player Animation - Creating the Player Class

        super().__init__(width, height, title)
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Shoot Bullets

Getting the player to shoot something can add a lot to our game. To begin
with we’ll define a few constants to use. How much force to shoot the bullet
with, the bullet’s mass, and the gravity to use for the bullet.

If we use the same gravity for the bullet as everything else, it tends to drop
too fast. We could set this to zero if we wanted it to not drop at all.


Shoot Bullets - Constants

	1
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3
4
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6
7
8

	# How much force to put on the bullet
BULLET_MOVE_FORCE = 4500

# Mass of the bullet
BULLET_MASS = 0.1

# Make bullet less affected by gravity
BULLET_GRAVITY = 300










Next, we’ll put in a mouse press handler to put in the bullet shooting code.

We need to:


	Create the bullet sprite


	We need to calculate the angle from the player to the mouse click


	Create the bullet away from the player in the proper direction, as spawning it
inside the player will confuse the physics engine


	Add the bullet to the physics engine


	Apply the force to the bullet to make if move. Note that as we angled the bullet
we don’t need to angle the force.





Warning

Does your platformer scroll?

If your window scrolls, you need to add in the coordinate off-set or else
the angle calculation will be incorrect.




Warning

Bullets don’t disappear yet!

If the bullet flies off-screen, it doesn’t go away and the physics engine
still has to track it.




Shoot Bullets - Mouse Press
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	    def on_mouse_press(self, x, y, button, modifiers):
        """ Called whenever the mouse button is clicked. """

        bullet = arcade.SpriteSolidColor(20, 5, arcade.color.DARK_YELLOW)
        self.bullet_list.append(bullet)

        # Position the bullet at the player's current location
        start_x = self.player_sprite.center_x
        start_y = self.player_sprite.center_y
        bullet.position = self.player_sprite.position

        # Get from the mouse the destination location for the bullet
        # IMPORTANT! If you have a scrolling screen, you will also need
        # to add in self.view_bottom and self.view_left.
        dest_x = x
        dest_y = y

        # Do math to calculate how to get the bullet to the destination.
        # Calculation the angle in radians between the start points
        # and end points. This is the angle the bullet will travel.
        x_diff = dest_x - start_x
        y_diff = dest_y - start_y
        angle = math.atan2(y_diff, x_diff)

        # What is the 1/2 size of this sprite, so we can figure out how far
        # away to spawn the bullet
        size = max(self.player_sprite.width, self.player_sprite.height) / 2

        # Use angle to to spawn bullet away from player in proper direction
        bullet.center_x += size * math.cos(angle)
        bullet.center_y += size * math.sin(angle)

        # Set angle of bullet
        bullet.angle = math.degrees(angle)

        # Gravity to use for the bullet
        # If we don't use custom gravity, bullet drops too fast, or we have
        # to make it go too fast.
        # Force is in relation to bullet's angle.
        bullet_gravity = (0, -BULLET_GRAVITY)

        # Add the sprite. This needs to be done AFTER setting the fields above.
        self.physics_engine.add_sprite(bullet,
                                       mass=BULLET_MASS,
                                       damping=1.0,
                                       friction=0.6,
                                       collision_type="bullet",
                                       gravity=bullet_gravity,
                                       elasticity=0.9)

        # Add force to bullet
        force = (BULLET_MOVE_FORCE, 0)
        self.physics_engine.apply_force(bullet, force)
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Destroy Bullets and Items

This section has two goals:


	Get rid of the bullet if it flies off-screen


	Handle collisions of the bullet and other items





Destroy Bullet If It Goes Off-Screen

First, we’ll create a custom bullet class. This class will define the
pymunk_moved method, and check our location each time the bullet moves.
If our y value is too low, we’ll remove the bullet.


Destroy Bullets - Bullet Sprite

	1
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	class BulletSprite(arcade.SpriteSolidColor):
    """ Bullet Sprite """
    def pymunk_moved(self, physics_engine, dx, dy, d_angle):
        """ Handle when the sprite is moved by the physics engine. """
        # If the bullet falls below the screen, remove it
        if self.center_y < -100:
            self.remove_from_sprite_lists()










And, of course, once we create the bullet we have to update our code to use
it instead of the plain arcade.Sprite class.


Destroy Bullets - Bullet Sprite
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	    def on_mouse_press(self, x, y, button, modifiers):
        """ Called whenever the mouse button is clicked. """

        bullet = BulletSprite(20, 5, arcade.color.DARK_YELLOW)
        self.bullet_list.append(bullet)












Handle Collisions

To handle collisions, we can add custom collision handler call-backs. If you’ll
remember when we added items to the physics engine, we gave each item a collision
type, such as “wall” or “bullet” or “item”. We can write a function and register
it to handle all bullet/wall collisions.

In this case, bullets that hit a wall go away. Bullets that hit items cause
both the item and the bullet to go away. We could also add code to track damage
to a sprite, only removing it after so much damage was applied. Even changing
the texture depending on its health.


Destroy Bullets - Collision Handlers
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        # Create the physics engine
        self.physics_engine = arcade.PymunkPhysicsEngine(damping=damping,
                                                         gravity=gravity)

        def wall_hit_handler(bullet_sprite, _wall_sprite, _arbiter, _space, _data):
            """ Called for bullet/wall collision """
            bullet_sprite.remove_from_sprite_lists()

        self.physics_engine.add_collision_handler("bullet", "wall", post_handler=wall_hit_handler)

        def item_hit_handler(bullet_sprite, item_sprite, _arbiter, _space, _data):
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Add Moving Platforms

We can add support for moving platforms. Platforms can be added in an object
layer. An object layer allows platforms to be placed anywhere, and not just on
exact grid locations. Object layers also allow us to add custom properties for
each tile we place.


[image: ../../_images/add_object_layer.png]

Adding an object layer.



Once we have the tile placed, we can add custom properties for it. Click the
‘+’ icon and add properties for all or some of:


	change_x


	change_y


	left_boundary


	right_boundary


	top_boundary


	bottom_boundary




If these are named exact matches, they’ll automatically copy their values into
the sprite attributes of the same name.


[image: ../../_images/add_custom_properties.png]

Adding custom properties.



Now we need to update our code. In GameWindow.__init__ add a line to create
an attribute for moving_sprites_list:


Moving Platforms - Adding the sprite list

        self.moving_sprites_list: Optional[arcade.SpriteList] = None







In the setup method, load in the sprite list from the tmx layer.


Moving Platforms - Adding the sprite list

        # Pull the sprite layers out of the tile map
        self.wall_list = tile_map.sprite_lists["Platforms"]
        self.item_list = tile_map.sprite_lists["Dynamic Items"]








Also in the setup method, we need to add these sprites to the physics engine.
In this case we’ll add the sprites as KINEMATIC. Static sprites don’t move.
Dynamic sprites move, and can have forces applied to them by other objects.
Kinematic sprites do move, but aren’t affected by other objects.


Moving Platforms - Loading the sprites

        # Add kinematic sprites
        self.physics_engine.add_sprite_list(self.moving_sprites_list,
                                            body_type=arcade.PymunkPhysicsEngine.KINEMATIC)







We need to draw the moving platform sprites. After adding this line, you should
be able to run the program and see the sprites from this layer, even if they don’t
move yet.


Moving Platforms - Draw the sprites

	1
2
3
4
5
6
7
8

	    def on_draw(self):
        """ Draw everything """
        self.clear()
        self.wall_list.draw()
        self.moving_sprites_list.draw()
        self.bullet_list.draw()
        self.item_list.draw()
        self.player_list.draw()










Next up, we need to get the sprites moving. First, we’ll check to see if there
are any boundaries set, and if we need to reverse our direction.

After that we’ll create a velocity vector. Velocity is in pixels per second. In this
case, I’m assuming the user set the velocity in pixels per frame in Tiled instead,
so we’ll convert.


Warning

Changing center_x and center_y will not move the sprite. If you want to change
a sprite’s position, use the physics engine’s set_position method.

Also, setting an item’s position “teleports” it there. The physics engine
will happily move the object right into another object. Setting the item’s
velocity instead will cause the physics engine to move the item, pushing
any dynamic items out of the way.




Moving Platforms - Moving the sprites

        self.physics_engine.step()

        # For each moving sprite, see if we've reached a boundary and need to
        # reverse course.
        for moving_sprite in self.moving_sprites_list:
            if moving_sprite.boundary_right and \
                    moving_sprite.change_x > 0 and \
                    moving_sprite.right > moving_sprite.boundary_right:
                moving_sprite.change_x *= -1
            elif moving_sprite.boundary_left and \
                    moving_sprite.change_x < 0 and \
                    moving_sprite.left > moving_sprite.boundary_left:
                moving_sprite.change_x *= -1
            if moving_sprite.boundary_top and \
                    moving_sprite.change_y > 0 and \
                    moving_sprite.top > moving_sprite.boundary_top:
                moving_sprite.change_y *= -1
            elif moving_sprite.boundary_bottom and \
                    moving_sprite.change_y < 0 and \
                    moving_sprite.bottom < moving_sprite.boundary_bottom:
                moving_sprite.change_y *= -1
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Add Ladders

The first step to adding ladders to our platformer is modify the __init__
to track some more items:


	Have a reference to a list of ladder sprites


	Add textures for a climbing animation


	Keep track of our movement in the y direction


	Add a boolean to track if we are on/off a ladder





Add Ladders - PlayerSprite class

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

	    def __init__(self,
                 ladder_list: arcade.SpriteList,
                 hit_box_algorithm):
        """ Init """
        # Let parent initialize
        super().__init__()

        # Set our scale
        self.scale = SPRITE_SCALING_PLAYER

        # Images from Kenney.nl's Character pack
        # main_path = ":resources:images/animated_characters/female_adventurer/femaleAdventurer"
        main_path = ":resources:images/animated_characters/female_person/femalePerson"
        # main_path = ":resources:images/animated_characters/male_person/malePerson"
        # main_path = ":resources:images/animated_characters/male_adventurer/maleAdventurer"
        # main_path = ":resources:images/animated_characters/zombie/zombie"
        # main_path = ":resources:images/animated_characters/robot/robot"

        # Load textures for idle standing
        self.idle_texture_pair = arcade.load_texture_pair(f"{main_path}_idle.png",
                                                          hit_box_algorithm=hit_box_algorithm)
        self.jump_texture_pair = arcade.load_texture_pair(f"{main_path}_jump.png")
        self.fall_texture_pair = arcade.load_texture_pair(f"{main_path}_fall.png")

        # Load textures for walking
        self.walk_textures = []
        for i in range(8):
            texture = arcade.load_texture_pair(f"{main_path}_walk{i}.png")
            self.walk_textures.append(texture)

        # Load textures for climbing
        self.climbing_textures = []
        texture = arcade.load_texture(f"{main_path}_climb0.png")
        self.climbing_textures.append(texture)
        texture = arcade.load_texture(f"{main_path}_climb1.png")
        self.climbing_textures.append(texture)

        # Set the initial texture
        self.texture = self.idle_texture_pair[0]

        # Hit box will be set based on the first image used.
        self.hit_box = self.texture.hit_box_points

        # Default to face-right
        self.character_face_direction = RIGHT_FACING

        # Index of our current texture
        self.cur_texture = 0

        # How far have we traveled horizontally since changing the texture
        self.x_odometer = 0
        self.y_odometer = 0

        self.ladder_list = ladder_list
        self.is_on_ladder = False










Next, in our pymunk_moved method we need to change physics when we are
on a ladder, and to update our player texture.

When we are on a ladder, we’ll turn off gravity, turn up damping, and turn down
our max vertical velocity. If we are off the ladder, reset those attributes.

When we are on a ladder, but not on the ground, we’ll alternate between a couple
climbing textures.


Add Ladders - PlayerSprite class

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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57
58
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	    def pymunk_moved(self, physics_engine, dx, dy, d_angle):
        """ Handle being moved by the pymunk engine """
        # Figure out if we need to face left or right
        if dx < -DEAD_ZONE and self.character_face_direction == RIGHT_FACING:
            self.character_face_direction = LEFT_FACING
        elif dx > DEAD_ZONE and self.character_face_direction == LEFT_FACING:
            self.character_face_direction = RIGHT_FACING

        # Are we on the ground?
        is_on_ground = physics_engine.is_on_ground(self)

        # Are we on a ladder?
        if len(arcade.check_for_collision_with_list(self, self.ladder_list)) > 0:
            if not self.is_on_ladder:
                self.is_on_ladder = True
                self.pymunk.gravity = (0, 0)
                self.pymunk.damping = 0.0001
                self.pymunk.max_vertical_velocity = PLAYER_MAX_HORIZONTAL_SPEED
        else:
            if self.is_on_ladder:
                self.pymunk.damping = 1.0
                self.pymunk.max_vertical_velocity = PLAYER_MAX_VERTICAL_SPEED
                self.is_on_ladder = False
                self.pymunk.gravity = None

        # Add to the odometer how far we've moved
        self.x_odometer += dx
        self.y_odometer += dy

        if self.is_on_ladder and not is_on_ground:
            # Have we moved far enough to change the texture?
            if abs(self.y_odometer) > DISTANCE_TO_CHANGE_TEXTURE:

                # Reset the odometer
                self.y_odometer = 0

                # Advance the walking animation
                self.cur_texture += 1

            if self.cur_texture > 1:
                self.cur_texture = 0
            self.texture = self.climbing_textures[self.cur_texture]
            return

        # Jumping animation
        if not is_on_ground:
            if dy > DEAD_ZONE:
                self.texture = self.jump_texture_pair[self.character_face_direction]
                return
            elif dy < -DEAD_ZONE:
                self.texture = self.fall_texture_pair[self.character_face_direction]
                return

        # Idle animation
        if abs(dx) <= DEAD_ZONE:
            self.texture = self.idle_texture_pair[self.character_face_direction]
            return

        # Have we moved far enough to change the texture?
        if abs(self.x_odometer) > DISTANCE_TO_CHANGE_TEXTURE:

            # Reset the odometer
            self.x_odometer = 0

            # Advance the walking animation
            self.cur_texture += 1
            if self.cur_texture > 7:
                self.cur_texture = 0
            self.texture = self.walk_textures[self.cur_texture][self.character_face_direction]










Then we just need to add a few variables to the __init__ to track ladders:


Add Ladders - Game Window Init

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

	    def __init__(self, width, height, title):
        """ Create the variables """

        # Init the parent class
        super().__init__(width, height, title)

        # Player sprite
        self.player_sprite: Optional[PlayerSprite] = None

        # Sprite lists we need
        self.player_list: Optional[arcade.SpriteList] = None
        self.wall_list: Optional[arcade.SpriteList] = None
        self.bullet_list: Optional[arcade.SpriteList] = None
        self.item_list: Optional[arcade.SpriteList] = None
        self.moving_sprites_list: Optional[arcade.SpriteList] = None
        self.ladder_list: Optional[arcade.SpriteList] = None

        # Track the current state of what key is pressed
        self.left_pressed: bool = False
        self.right_pressed: bool = False
        self.up_pressed: bool = False
        self.down_pressed: bool = False

        # Physics engine
        self.physics_engine: Optional[arcade.PymunkPhysicsEngine] = None

        # Set background color
        arcade.set_background_color(arcade.color.AMAZON)










Then load the ladder layer in setup:


Add Ladders - Game Window Setup

        # Create player sprite
        self.player_sprite = PlayerSprite(self.ladder_list, hit_box_algorithm="Detailed")







Also, pass the ladder list to the player class:


Add Ladders - Game Window Setup

        self.ladder_list = tile_map.sprite_lists["Ladders"]
        self.moving_sprites_list = tile_map.sprite_lists['Moving Platforms']







Then change the jump button so that we don’t jump if we are on a ladder. Also,
we want to track if the up key, or down key are pressed.


Add Ladders - Game Window Key Down

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17

	    def on_key_press(self, key, modifiers):
        """Called whenever a key is pressed. """

        if key == arcade.key.LEFT:
            self.left_pressed = True
        elif key == arcade.key.RIGHT:
            self.right_pressed = True
        elif key == arcade.key.UP:
            self.up_pressed = True
            # find out if player is standing on ground, and not on a ladder
            if self.physics_engine.is_on_ground(self.player_sprite) \
                    and not self.player_sprite.is_on_ladder:
                # She is! Go ahead and jump
                impulse = (0, PLAYER_JUMP_IMPULSE)
                self.physics_engine.apply_impulse(self.player_sprite, impulse)
        elif key == arcade.key.DOWN:
            self.down_pressed = True










Add to the key up handler tracking for which key is pressed.


Add Ladders - Game Window Key Up

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11

	    def on_key_release(self, key, modifiers):
        """Called when the user releases a key. """

        if key == arcade.key.LEFT:
            self.left_pressed = False
        elif key == arcade.key.RIGHT:
            self.right_pressed = False
        elif key == arcade.key.UP:
            self.up_pressed = False
        elif key == arcade.key.DOWN:
            self.down_pressed = False










Next, change our update with new updates for the ladder.


Add Ladders - Game Window On Update

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
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20
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24
25
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27
28
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	        """ Movement and game logic """

        is_on_ground = self.physics_engine.is_on_ground(self.player_sprite)
        # Update player forces based on keys pressed
        if self.left_pressed and not self.right_pressed:
            # Create a force to the left. Apply it.
            if is_on_ground or self.player_sprite.is_on_ladder:
                force = (-PLAYER_MOVE_FORCE_ON_GROUND, 0)
            else:
                force = (-PLAYER_MOVE_FORCE_IN_AIR, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        elif self.right_pressed and not self.left_pressed:
            # Create a force to the right. Apply it.
            if is_on_ground or self.player_sprite.is_on_ladder:
                force = (PLAYER_MOVE_FORCE_ON_GROUND, 0)
            else:
                force = (PLAYER_MOVE_FORCE_IN_AIR, 0)
            self.physics_engine.apply_force(self.player_sprite, force)
            # Set friction to zero for the player while moving
            self.physics_engine.set_friction(self.player_sprite, 0)
        elif self.up_pressed and not self.down_pressed:
            # Create a force to the right. Apply it.
            if self.player_sprite.is_on_ladder:
                force = (0, PLAYER_MOVE_FORCE_ON_GROUND)
                self.physics_engine.apply_force(self.player_sprite, force)
                # Set friction to zero for the player while moving
                self.physics_engine.set_friction(self.player_sprite, 0)
        elif self.down_pressed and not self.up_pressed:
            # Create a force to the right. Apply it.
            if self.player_sprite.is_on_ladder:
                force = (0, -PLAYER_MOVE_FORCE_ON_GROUND)
                self.physics_engine.apply_force(self.player_sprite, force)
                # Set friction to zero for the player while moving
                self.physics_engine.set_friction(self.player_sprite, 0)










And, of course, don’t forget to draw the ladders:


Add Ladders - Game Window Key Down

	1
2
3
4
5
6
7
8
9

	    def on_draw(self):
        """ Draw everything """
        self.clear()
        self.wall_list.draw()
        self.ladder_list.draw()
        self.moving_sprites_list.draw()
        self.bullet_list.draw()
        self.item_list.draw()
        self.player_list.draw()
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Using Views for Start/End Screens

[image: ../../_images/screen-switch.svg]Views allow you to easily switch “views” for what you are showing on the window.
You can use this to support adding screens such as:


	Start screens


	Instruction screens


	Game over screens


	Pause screens




The View class is a lot like the Window class that you are already used
to. The View class has methods for on_update and on_draw just like
Window. We can change the current view to quickly change the code that is
managing what is drawn on the window and handling user input.

If you know ahead of time you want to use views, you can build your code around
the Instruction Screens and Game Over Screens. However, typically a programmer wants to add these
items to a game that already exists.

This tutorial steps you through how to do just that.


Change Main Program to Use a View

[image: ../../_images/collect-coins-game.png]
First, we’ll start with a simple collect coins example: 01_views.py Full Listing

Then we’ll move our game into a game view. Take the code where we define our window
class:

class MyGame(arcade.Window):





Change it to derive from arcade.View instead of arcade.Window.
I also suggest using “View” as part of the name:

class GameView(arcade.View):





This will require a couple other updates. The View class does not control
the size of the window, so we’ll need to take that out of the call to the
parent class. Change:

super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)





to:

super().__init__()





The Window class still controls if the mouse is visible or not, so to hide
the mouse, we’ll need to use the window attribute that is part of the View
class. Change:

self.set_mouse_visible(False)





to:

self.window.set_mouse_visible(False)





Now in the main function, instead of just creating a window, we’ll create
a window, a view, and then show that view.


Add views - Main function

	1
2
3
4
5
6
7
8

	def main():
    """ Main function """

    window = arcade.Window(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    start_view = GameView()
    window.show_view(start_view)
    start_view.setup()
    arcade.run()










At this point, run your game and make sure that it still operates properly.
It should run just like it did before, but now we are set up to add additional
views.


	02_views.py Full Listing ← Full listing of where we are right now


	02_views.py Diff ← What we changed to get here






Add Instruction Screen

[image: ../../_images/instruction_screen.png]
Now we are ready to add in our instruction screen as a view. Create a class for
it:

class InstructionView(arcade.View):





Then we need to define the on_show_view method that will be run once when we
switch to this view. In this case, we don’t need to do much, just set the
background color. If the game is one that scrolls, we’ll also need to reset
the viewport so that (0, 0) is back to the lower-left coordinate.


Add views - on_show_view

    def on_show_view(self):
        """ This is run once when we switch to this view """
        arcade.set_background_color(arcade.csscolor.DARK_SLATE_BLUE)

        # Reset the viewport, necessary if we have a scrolling game and we need
        # to reset the viewport back to the start so we can see what we draw.
        arcade.set_viewport(0, self.window.width, 0, self.window.height)







The on_draw method works just like the window class’s method, but it will
only be called when this view is active.

In this case, we’ll just draw some text for the instruction screen. Another
alternative is to make a graphic in a paint program, and show that image. We’ll
do that below where we show the Game Over screen.


Add views - on_draw

    def on_draw(self):
        """ Draw this view """
        self.clear()
        arcade.draw_text("Instructions Screen", self.window.width / 2, self.window.height / 2,
                         arcade.color.WHITE, font_size=50, anchor_x="center")
        arcade.draw_text("Click to advance", self.window.width / 2, self.window.height / 2-75,
                         arcade.color.WHITE, font_size=20, anchor_x="center")







Then we’ll put in a method to respond to a mouse click. Here we’ll create our
GameView and call the setup method.


Add views - on_mouse_press

    def on_mouse_press(self, _x, _y, _button, _modifiers):
        """ If the user presses the mouse button, start the game. """
        game_view = GameView()
        game_view.setup()
        self.window.show_view(game_view)







Now we need to go back to the main function. Instead of creating a
GameView it needs to now create an InstructionView.


Add views - Main function

	1
2
3
4
5
6
7

	def main():
    """ Main function """

    window = arcade.Window(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    start_view = InstructionView()
    window.show_view(start_view)
    arcade.run()











	03_views.py Full Listing ← Full listing of where we are right now


	03_views.py Diff ← What we changed to get here






Game Over Screen

[image: ../../_images/game_over_screenshot.png]
Another way of doing instruction, pause, and game over screens is with a graphic.
In this example, we’ve created a separate image with the same size as our
window (800x600) and saved it as game_over.png. You can use the Windows “Paint”
app or get an app for your Mac to make images in order to do this yourself.

The new GameOverView view that we are adding loads in the game over screen
image as a texture in its __init__. The on_draw method draws that texture
to the screen. By using an image, we can fancy up the game over screen using an
image editor as much as we want, while keeping the code simple.

When the user clicks the mouse button, we just start the game over.


Add views - Game Over View

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

	class GameOverView(arcade.View):
    """ View to show when game is over """

    def __init__(self):
        """ This is run once when we switch to this view """
        super().__init__()
        self.texture = arcade.load_texture("game_over.png")

        # Reset the viewport, necessary if we have a scrolling game and we need
        # to reset the viewport back to the start so we can see what we draw.
        arcade.set_viewport(0, SCREEN_WIDTH - 1, 0, SCREEN_HEIGHT - 1)

    def on_draw(self):
        """ Draw this view """
        self.clear()
        self.texture.draw_sized(SCREEN_WIDTH / 2, SCREEN_HEIGHT / 2,
                                SCREEN_WIDTH, SCREEN_HEIGHT)

    def on_mouse_press(self, _x, _y, _button, _modifiers):
        """ If the user presses the mouse button, re-start the game. """
        game_view = GameView()
        game_view.setup()
        self.window.show_view(game_view)










The last thing we need, is to trigger the “Game Over” view. In our GameView.on_update
method, we can check the list length. As soon as it hits zero, we’ll change
our view.


Add views - Game Over View

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
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20

	    def on_update(self, delta_time):
        """ Movement and game logic """

        # Call update on all sprites (The sprites don't do much in this
        # example though.)
        self.coin_list.update()

        # Generate a list of all sprites that collided with the player.
        coins_hit_list = arcade.check_for_collision_with_list(self.player_sprite, self.coin_list)

        # Loop through each colliding sprite, remove it, and add to the score.
        for coin in coins_hit_list:
            coin.remove_from_sprite_lists()
            self.score += 1

        # Check length of coin list. If it is zero, flip to the
        # game over view.
        if len(self.coin_list) == 0:
            view = GameOverView()
            self.window.show_view(view)











	04_views.py Full Listing ← Full listing of where we are right now
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Solitaire Tutorial

[image: ../../_images/animated.gif]
This solitaire tutorial takes you though the basics of creating a card game, and
doing extensive drag/drop work.


Open a Window

[image: ../../_images/solitaire_01.png]
To begin with, let’s start with a program that will use Arcade to open a blank
window. The listing below also has stubs for methods we’ll fill in later.

Get started with this code and make sure you can run it.
It should pop open a green window.


Starting Program

	 1
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	"""
Solitaire clone.
"""
import arcade

# Screen title and size
SCREEN_WIDTH = 1024
SCREEN_HEIGHT = 768
SCREEN_TITLE = "Drag and Drop Cards"


class MyGame(arcade.Window):
    """ Main application class. """

    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        arcade.set_background_color(arcade.color.AMAZON)

    def setup(self):
        """ Set up the game here. Call this function to restart the game. """
        pass

    def on_draw(self):
        """ Render the screen. """
        # Clear the screen
        self.clear()

    def on_mouse_press(self, x, y, button, key_modifiers):
        """ Called when the user presses a mouse button. """
        pass

    def on_mouse_release(self, x: float, y: float, button: int,
                         modifiers: int):
        """ Called when the user presses a mouse button. """
        pass

    def on_mouse_motion(self, x: float, y: float, dx: float, dy: float):
        """ User moves mouse """
        pass


def main():
    """ Main function """
    window = MyGame()
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()












Create Card Sprites

Our next step is the create a bunch of sprites, one for each card.


Constants

First, we’ll create some constants used in positioning the cards, and keeping
track of what card is which.

We could just hard-code numbers, but I like to calculate things out. The “mat”
will eventually be a square slightly larger than each card that tracks where
we can put cards. (A mat where we can put a pile of cards on.)


Create constants for positioning

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

	# Constants for sizing
CARD_SCALE = 0.6

# How big are the cards?
CARD_WIDTH = 140 * CARD_SCALE
CARD_HEIGHT = 190 * CARD_SCALE

# How big is the mat we'll place the card on?
MAT_PERCENT_OVERSIZE = 1.25
MAT_HEIGHT = int(CARD_HEIGHT * MAT_PERCENT_OVERSIZE)
MAT_WIDTH = int(CARD_WIDTH * MAT_PERCENT_OVERSIZE)

# How much space do we leave as a gap between the mats?
# Done as a percent of the mat size.
VERTICAL_MARGIN_PERCENT = 0.10
HORIZONTAL_MARGIN_PERCENT = 0.10

# The Y of the bottom row (2 piles)
BOTTOM_Y = MAT_HEIGHT / 2 + MAT_HEIGHT * VERTICAL_MARGIN_PERCENT

# The X of where to start putting things on the left side
START_X = MAT_WIDTH / 2 + MAT_WIDTH * HORIZONTAL_MARGIN_PERCENT

# Card constants
CARD_VALUES = ["A", "2", "3", "4", "5", "6", "7", "8", "9", "10", "J", "Q", "K"]
CARD_SUITS = ["Clubs", "Hearts", "Spades", "Diamonds"]












Card Class

Next up, we’ll create a card class. The card class is a subclass of
arcade.Sprite. It will have attributes for the suit and value of the
card, and auto-load the image for the card based on that.

We’ll use the entire image as the hit box, so we don’t need to go through the
time consuming hit box calculation. Therefore we turn that off. Otherwise loading
the sprites would take a long time.


Create card sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15

	class Card(arcade.Sprite):
    """ Card sprite """

    def __init__(self, suit, value, scale=1):
        """ Card constructor """

        # Attributes for suit and value
        self.suit = suit
        self.value = value

        # Image to use for the sprite when face up
        self.image_file_name = f":resources:images/cards/card{self.suit}{self.value}.png"

        # Call the parent
        super().__init__(self.image_file_name, scale, hit_box_algorithm="None")












Creating Cards

We’ll start by creating an attribute for the SpriteList that will hold all
the cards in the game.


Create card sprites

	1
2
3
4
5
6
7

	    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = None

        arcade.set_background_color(arcade.color.AMAZON)










In setup we’ll create the list and the cards. We don’t do this in __init__
because by separating the creation into its own method, we can easily restart the
game by calling setup.


Create card sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

	    def setup(self):
        """ Set up the game here. Call this function to restart the game. """

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = arcade.SpriteList()

        # Create every card
        for card_suit in CARD_SUITS:
            for card_value in CARD_VALUES:
                card = Card(card_suit, card_value, CARD_SCALE)
                card.position = START_X, BOTTOM_Y
                self.card_list.append(card)












Drawing Cards

Finally, draw the cards:


Create card sprites

	1
2
3
4
5
6
7

	    def on_draw(self):
        """ Render the screen. """
        # Clear the screen
        self.clear()

        # Draw the cards
        self.card_list.draw()










You should end up with all the cards stacked in the lower-left corner:
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Implement Drag and Drop

Next up, let’s add the ability to pick up, drag, and drop the cards.


Track the Cards

First, let’s add attributes to track what cards we are moving. Because we can
move multiple cards, we’ll keep this as a list. If the user drops the card in
an illegal spot, we’ll need to reset the card to its original position. So we’ll
also track that.

Create the attributes:


Add attributes to __init__

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14

	    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = None

        arcade.set_background_color(arcade.color.AMAZON)

        # List of cards we are dragging with the mouse
        self.held_cards = None

        # Original location of cards we are dragging with the mouse in case
        # they have to go back.
        self.held_cards_original_position = None










Set the initial values (an empty list):


Create empty list attributes

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19

	    def setup(self):
        """ Set up the game here. Call this function to restart the game. """

        # List of cards we are dragging with the mouse
        self.held_cards = []

        # Original location of cards we are dragging with the mouse in case
        # they have to go back.
        self.held_cards_original_position = []

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = arcade.SpriteList()

        # Create every card
        for card_suit in CARD_SUITS:
            for card_value in CARD_VALUES:
                card = Card(card_suit, card_value, CARD_SCALE)
                card.position = START_X, BOTTOM_Y
                self.card_list.append(card)












Pull Card to Top of Draw Order

When we click on the card, we’ll want it to be the last card drawn, so it
appears on top of all the other cards. Otherwise we might drag a card underneath
another card, which would look odd.


Pull card to top

	1
2
3
4
5
6

	    def pull_to_top(self, card: arcade.Sprite):
        """ Pull card to top of rendering order (last to render, looks on-top) """

        # Remove, and append to the end
        self.card_list.remove(card)
        self.card_list.append(card)












Mouse Button Pressed

When the user presses the mouse button, we will:


	See if they clicked on a card


	If so, put that card in our held cards list


	Save the original position of the card


	Pull it to the top of the draw order





Pull card to top

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18

	    def on_mouse_press(self, x, y, button, key_modifiers):
        """ Called when the user presses a mouse button. """

        # Get list of cards we've clicked on
        cards = arcade.get_sprites_at_point((x, y), self.card_list)

        # Have we clicked on a card?
        if len(cards) > 0:

            # Might be a stack of cards, get the top one
            primary_card = cards[-1]

            # All other cases, grab the face-up card we are clicking on
            self.held_cards = [primary_card]
            # Save the position
            self.held_cards_original_position = [self.held_cards[0].position]
            # Put on top in drawing order
            self.pull_to_top(self.held_cards[0])












Mouse Moved

If the user moves the mouse, we’ll move any held cards with it.


Pull card to top

	1
2
3
4
5
6
7

	    def on_mouse_motion(self, x: float, y: float, dx: float, dy: float):
        """ User moves mouse """

        # If we are holding cards, move them with the mouse
        for card in self.held_cards:
            card.center_x += dx
            card.center_y += dy












Mouse Released

When the user releases the mouse button, we’ll clear the held card list.


Pull card to top

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10

	    def on_mouse_release(self, x: float, y: float, button: int,
                         modifiers: int):
        """ Called when the user presses a mouse button. """

        # If we don't have any cards, who cares
        if len(self.held_cards) == 0:
            return

        # We are no longer holding cards
        self.held_cards = []












Test the Program

You should now be able to pick up and move cards around the screen.
Try it out!
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Draw Pile Mats

Next, we’ll create sprites that will act as guides to where the piles of cards
go in our game. We’ll create these as sprites, so we can use collision detection
to figure out of we are dropping a card on them or not.


Create Constants

First, we’ll create constants for the middle row of seven piles, and for the
top row of four piles. We’ll also create a constant for how far apart each pile
should be.

Again, we could hard-code numbers, but I like calculating them so I can change
the scale easily.


Add constants

	1
2
3
4
5
6
7
8

	# The Y of the top row (4 piles)
TOP_Y = SCREEN_HEIGHT - MAT_HEIGHT / 2 - MAT_HEIGHT * VERTICAL_MARGIN_PERCENT

# The Y of the middle row (7 piles)
MIDDLE_Y = TOP_Y - MAT_HEIGHT - MAT_HEIGHT * VERTICAL_MARGIN_PERCENT

# How far apart each pile goes
X_SPACING = MAT_WIDTH + MAT_WIDTH * HORIZONTAL_MARGIN_PERCENT












Create Mat Sprites

Create an attribute for the mat sprite list:


Create the mat sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17

	    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = None

        arcade.set_background_color(arcade.color.AMAZON)

        # List of cards we are dragging with the mouse
        self.held_cards = None

        # Original location of cards we are dragging with the mouse in case
        # they have to go back.
        self.held_cards_original_position = None

        # Sprite list with all the mats tha cards lay on.
        self.pile_mat_list = None










Then create the mat sprites in the setup method


Create the mat sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

	    def setup(self):
        """ Set up the game here. Call this function to restart the game. """

        # List of cards we are dragging with the mouse
        self.held_cards = []

        # Original location of cards we are dragging with the mouse in case
        # they have to go back.
        self.held_cards_original_position = []

        # ---  Create the mats the cards go on.

        # Sprite list with all the mats tha cards lay on.
        self.pile_mat_list: arcade.SpriteList = arcade.SpriteList()

        # Create the mats for the bottom face down and face up piles
        pile = arcade.SpriteSolidColor(MAT_WIDTH, MAT_HEIGHT, arcade.csscolor.DARK_OLIVE_GREEN)
        pile.position = START_X, BOTTOM_Y
        self.pile_mat_list.append(pile)

        pile = arcade.SpriteSolidColor(MAT_WIDTH, MAT_HEIGHT, arcade.csscolor.DARK_OLIVE_GREEN)
        pile.position = START_X + X_SPACING, BOTTOM_Y
        self.pile_mat_list.append(pile)

        # Create the seven middle piles
        for i in range(7):
            pile = arcade.SpriteSolidColor(MAT_WIDTH, MAT_HEIGHT, arcade.csscolor.DARK_OLIVE_GREEN)
            pile.position = START_X + i * X_SPACING, MIDDLE_Y
            self.pile_mat_list.append(pile)

        # Create the top "play" piles
        for i in range(4):
            pile = arcade.SpriteSolidColor(MAT_WIDTH, MAT_HEIGHT, arcade.csscolor.DARK_OLIVE_GREEN)
            pile.position = START_X + i * X_SPACING, TOP_Y
            self.pile_mat_list.append(pile)

        # Sprite list with all the cards, no matter what pile they are in.
        self.card_list = arcade.SpriteList()

        # Create every card
        for card_suit in CARD_SUITS:
            for card_value in CARD_VALUES:
                card = Card(card_suit, card_value, CARD_SCALE)
                card.position = START_X, BOTTOM_Y
                self.card_list.append(card)












Draw Mat Sprites

Finally, the mats aren’t going to display if we don’t draw them:


Draw the mat sprites

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10

	    def on_draw(self):
        """ Render the screen. """
        # Clear the screen
        self.clear()

        # Draw the mats the cards go on to
        self.pile_mat_list.draw()

        # Draw the cards
        self.card_list.draw()












Test the Program

Run the program, and see if the mats appear:
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Snap Cards to Piles

Right now, you can drag the cards anywhere. They don’t have to go onto a
pile. Let’s add code that “snaps” the card onto a pile. If we don’t drop
on a pile, let’s reset back to the original location.


Snap to nearest pile

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

	    def on_mouse_release(self, x: float, y: float, button: int,
                         modifiers: int):
        """ Called when the user presses a mouse button. """

        # If we don't have any cards, who cares
        if len(self.held_cards) == 0:
            return

        # Find the closest pile, in case we are in contact with more than one
        pile, distance = arcade.get_closest_sprite(self.held_cards[0], self.pile_mat_list)
        reset_position = True

        # See if we are in contact with the closest pile
        if arcade.check_for_collision(self.held_cards[0], pile):

            # For each held card, move it to the pile we dropped on
            for i, dropped_card in enumerate(self.held_cards):
                # Move cards to proper position
                dropped_card.position = pile.center_x, pile.center_y

            # Success, don't reset position of cards
            reset_position = False

            # Release on top play pile? And only one card held?
        if reset_position:
            # Where-ever we were dropped, it wasn't valid. Reset the each card's position
            # to its original spot.
            for pile_index, card in enumerate(self.held_cards):
                card.position = self.held_cards_original_position[pile_index]

        # We are no longer holding cards
        self.held_cards = []
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Shuffle the Cards

Having all the cards in order is boring. Let’s shuffle them in the setup
method:


Shuffle Cards

	1
2
3
4

	        # Shuffle the cards
        for pos1 in range(len(self.card_list)):
            pos2 = random.randrange(len(self.card_list))
            self.card_list.swap(pos1, pos2)










Don’t forget to import random at the top.

Run your program and make sure you can move cards around.
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Track Card Piles

Right now we are moving the cards around. But it isn’t easy to figure out what
card is in which pile. We could check by position, but then we start fanning
the cards out, that will be very difficult.

Therefore we will keep a separate list for each pile of cards. When we move
a card we need to move the position, and switch which list it is in.


Add New Constants

To start with, let’s add some constants for each pile:


New Constants

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18

	# If we fan out cards stacked on each other, how far apart to fan them?
CARD_VERTICAL_OFFSET = CARD_HEIGHT * CARD_SCALE * 0.3

# Constants that represent "what pile is what" for the game
PILE_COUNT = 13
BOTTOM_FACE_DOWN_PILE = 0
BOTTOM_FACE_UP_PILE = 1
PLAY_PILE_1 = 2
PLAY_PILE_2 = 3
PLAY_PILE_3 = 4
PLAY_PILE_4 = 5
PLAY_PILE_5 = 6
PLAY_PILE_6 = 7
PLAY_PILE_7 = 8
TOP_PILE_1 = 9
TOP_PILE_2 = 10
TOP_PILE_3 = 11
TOP_PILE_4 = 12












Create the Pile Lists

Then in our __init__ add a variable to track the piles:


Init Method Additions

	1
2

	        # Create a list of lists, each holds a pile of cards.
        self.piles = None










In the setup method, create a list for each pile. Then, add all the cards
to the face-down deal pile. (Later, we’ll add support for face-down cards.
Yes, right now all the cards in the face down pile are up.)


Setup Method Additions

	1
2
3
4
5
6

	        # Create a list of lists, each holds a pile of cards.
        self.piles = [[] for _ in range(PILE_COUNT)]

        # Put all the cards in the bottom face-down pile
        for card in self.card_list:
            self.piles[BOTTOM_FACE_DOWN_PILE].append(card)












Card Pile Management Methods

Next, we need some convenience methods we’ll use elsewhere.

First, given a card, return the index of which pile that card belongs to:


get_pile_for_card method

	1
2
3
4
5

	    def get_pile_for_card(self, card):
        """ What pile is this card in? """
        for index, pile in enumerate(self.piles):
            if card in pile:
                return index










Next, remove a card from whatever pile it happens to be in.


remove_card_from_pile method

	1
2
3
4
5
6

	    def remove_card_from_pile(self, card):
        """ Remove card from whatever pile it was in. """
        for pile in self.piles:
            if card in pile:
                pile.remove(card)
                break










Finally, move a card from one pile to another.


move_card_to_new_pile method

	1
2
3
4

	    def move_card_to_new_pile(self, card, pile_index):
        """ Move the card to a new pile """
        self.remove_card_from_pile(card)
        self.piles[pile_index].append(card)












Dropping the Card

Next, we need to modify what happens when we release the mouse.

First, see if we release it onto the same pile it came from. If so, just reset
the card back to its original location.


on_mouse_release method

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22

	    def on_mouse_release(self, x: float, y: float, button: int,
                         modifiers: int):
        """ Called when the user presses a mouse button. """

        # If we don't have any cards, who cares
        if len(self.held_cards) == 0:
            return

        # Find the closest pile, in case we are in contact with more than one
        pile, distance = arcade.get_closest_sprite(self.held_cards[0], self.pile_mat_list)
        reset_position = True

        # See if we are in contact with the closest pile
        if arcade.check_for_collision(self.held_cards[0], pile):

            # What pile is it?
            pile_index = self.pile_mat_list.index(pile)

            #  Is it the same pile we came from?
            if pile_index == self.get_pile_for_card(self.held_cards[0]):
                # If so, who cares. We'll just reset our position.
                pass










What if it is on a middle play pile? Ugh, that’s a bit complicated. If the mat
is empty, we need to place it in the middle of the mat. If there are cards on the
mat, we need to offset the card so we can see a spread of cards.

While we can only pick up one card at a time right now, we need to support
dropping multiple cards for once we support multiple card carries.


on_mouse_release method

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22

	            # Is it on a middle play pile?
            elif PLAY_PILE_1 <= pile_index <= PLAY_PILE_7:
                # Are there already cards there?
                if len(self.piles[pile_index]) > 0:
                    # Move cards to proper position
                    top_card = self.piles[pile_index][-1]
                    for i, dropped_card in enumerate(self.held_cards):
                        dropped_card.position = top_card.center_x, \
                                                top_card.center_y - CARD_VERTICAL_OFFSET * (i + 1)
                else:
                    # Are there no cards in the middle play pile?
                    for i, dropped_card in enumerate(self.held_cards):
                        # Move cards to proper position
                        dropped_card.position = pile.center_x, \
                                                pile.center_y - CARD_VERTICAL_OFFSET * i

                for card in self.held_cards:
                    # Cards are in the right position, but we need to move them to the right list
                    self.move_card_to_new_pile(card, pile_index)

                # Success, don't reset position of cards
                reset_position = False










What if it is released on a top play pile? Make sure that we only have one
card we are holding. We don’t want to drop a stack up top. Then move the card
to that pile.


on_mouse_release method

	1
2
3
4
5
6
7
8
9

	            # Release on top play pile? And only one card held?
            elif TOP_PILE_1 <= pile_index <= TOP_PILE_4 and len(self.held_cards) == 1:
                # Move position of card to pile
                self.held_cards[0].position = pile.position
                # Move card to card list
                for card in self.held_cards:
                    self.move_card_to_new_pile(card, pile_index)

                reset_position = False










If the move is invalid, we need to reset all held cards to their initial location.


on_mouse_release method

	1
2
3
4
5
6
7
8

	        if reset_position:
            # Where-ever we were dropped, it wasn't valid. Reset the each card's position
            # to its original spot.
            for pile_index, card in enumerate(self.held_cards):
                card.position = self.held_cards_original_position[pile_index]

        # We are no longer holding cards
        self.held_cards = []












Test

Test out your program, and see if the cards are being fanned out properly.


Note

The code isn’t enforcing any game rules. You can stack cards in any
order. Also, with long stacks of cards, you still have to drop the card
on the mat. This is counter-intuitive when the stack of cards extends
downwards past the mat.

We leave the solutions to these issues as an exercise for the reader.
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Pick Up Card Stacks

How do we pick up a whole stack of cards? When the mouse is pressed, we need
to figure out what pile the card is in.

Next, look at where in the pile the card is that we clicked on. If there are
any cards later on on the pile, we want to pick up those cards too. Add them
to the list.


on_mouse_release method

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

	    def on_mouse_press(self, x, y, button, key_modifiers):
        """ Called when the user presses a mouse button. """

        # Get list of cards we've clicked on
        cards = arcade.get_sprites_at_point((x, y), self.card_list)

        # Have we clicked on a card?
        if len(cards) > 0:

            # Might be a stack of cards, get the top one
            primary_card = cards[-1]
            # Figure out what pile the card is in
            pile_index = self.get_pile_for_card(primary_card)

            # All other cases, grab the face-up card we are clicking on
            self.held_cards = [primary_card]
            # Save the position
            self.held_cards_original_position = [self.held_cards[0].position]
            # Put on top in drawing order
            self.pull_to_top(self.held_cards[0])

            # Is this a stack of cards? If so, grab the other cards too
            card_index = self.piles[pile_index].index(primary_card)
            for i in range(card_index + 1, len(self.piles[pile_index])):
                card = self.piles[pile_index][i]
                self.held_cards.append(card)
                self.held_cards_original_position.append(card.position)
                self.pull_to_top(card)










After this, you should be able to pick up a stack of cards from the middle piles
with the mouse and move them around.
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Deal Out Cards

We can deal the cards into the seven middle piles by adding some code to the
setup method. We need to change the list each card is part of, along with
its position.


Setup Method Additions

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13

	        # - Pull from that pile into the middle piles, all face-down
        # Loop for each pile
        for pile_no in range(PLAY_PILE_1, PLAY_PILE_7 + 1):
            # Deal proper number of cards for that pile
            for j in range(pile_no - PLAY_PILE_1 + 1):
                # Pop the card off the deck we are dealing from
                card = self.piles[BOTTOM_FACE_DOWN_PILE].pop()
                # Put in the proper pile
                self.piles[pile_no].append(card)
                # Move card to same position as pile we just put it in
                card.position = self.pile_mat_list[pile_no].position
                # Put on top in draw order
                self.pull_to_top(card)
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Face Down Cards

We don’t play solitaire with all the cards facing up, so let’s add face-down
support to our game.


New Constants

First define a constant for what image to use when face-down.


Face Down Image Constant

	1
2

	# Face down image
FACE_DOWN_IMAGE = ":resources:images/cards/cardBack_red2.png"












Updates to Card Class

Next, default each card in the Card class to be face up. Also, let’s add
methods to flip the card up or down.


Updated Card Class

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

	class Card(arcade.Sprite):
    """ Card sprite """

    def __init__(self, suit, value, scale=1):
        """ Card constructor """

        # Attributes for suit and value
        self.suit = suit
        self.value = value

        # Image to use for the sprite when face up
        self.image_file_name = f":resources:images/cards/card{self.suit}{self.value}.png"
        self.is_face_up = False
        super().__init__(FACE_DOWN_IMAGE, scale, hit_box_algorithm="None")

    def face_down(self):
        """ Turn card face-down """
        self.texture = arcade.load_texture(FACE_DOWN_IMAGE)
        self.is_face_up = False

    def face_up(self):
        """ Turn card face-up """
        self.texture = arcade.load_texture(self.image_file_name)
        self.is_face_up = True

    @property
    def is_face_down(self):
        """ Is this card face down? """
        return not self.is_face_up












Flip Up Cards On Middle Seven Piles

Right now every card is face down. Let’s update the setup method so the
top cards in the middle seven piles are face up.


Flip Up Cards

	1
2
3

	        # Flip up the top cards
        for i in range(PLAY_PILE_1, PLAY_PILE_7 + 1):
            self.piles[i][-1].face_up()












Flip Up Cards When Clicked

When we click on a card that is face down, instead of picking it up, let’s flip
it over:


Flip Up Cards

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
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13
14
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17
18
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22
23
24
25
26
27
28
29
30
31
32
33
34

	    def on_mouse_press(self, x, y, button, key_modifiers):
        """ Called when the user presses a mouse button. """

        # Get list of cards we've clicked on
        cards = arcade.get_sprites_at_point((x, y), self.card_list)

        # Have we clicked on a card?
        if len(cards) > 0:

            # Might be a stack of cards, get the top one
            primary_card = cards[-1]
            assert isinstance(primary_card, Card)

            # Figure out what pile the card is in
            pile_index = self.get_pile_for_card(primary_card)

            if primary_card.is_face_down:
                # Is the card face down? In one of those middle 7 piles? Then flip up
                primary_card.face_up()
            else:
                # All other cases, grab the face-up card we are clicking on
                self.held_cards = [primary_card]
                # Save the position
                self.held_cards_original_position = [self.held_cards[0].position]
                # Put on top in drawing order
                self.pull_to_top(self.held_cards[0])

                # Is this a stack of cards? If so, grab the other cards too
                card_index = self.piles[pile_index].index(primary_card)
                for i in range(card_index + 1, len(self.piles[pile_index])):
                    card = self.piles[pile_index][i]
                    self.held_cards.append(card)
                    self.held_cards_original_position.append(card.position)
                    self.pull_to_top(card)












Test

Try out your program. As you move cards around, you should see face down cards
as well, and be able to flip them over.

[image: ../../_images/solitaire_10.png]

	solitaire_10.py Full Listing ← Full listing of where we are right now


	solitaire_10.py Diff ← What we changed to get here







Restart Game

We can add the ability to restart are game any type we press the ‘R’ key:


Flip Up Cards

	1
2
3
4
5

	    def on_key_press(self, symbol: int, modifiers: int):
        """ User presses key """
        if symbol == arcade.key.R:
            # Restart
            self.setup()












Flip Three From Draw Pile

The draw pile at the bottom of our screen doesn’t work right yet. When we
click on it, we need it to flip three cards to the bottom-right pile. Also,
if the have gone through all the cards in the pile, we need to reset the pile
so we can go through it again.


Flipping of Bottom Deck
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	    def on_mouse_press(self, x, y, button, key_modifiers):
        """ Called when the user presses a mouse button. """

        # Get list of cards we've clicked on
        cards = arcade.get_sprites_at_point((x, y), self.card_list)

        # Have we clicked on a card?
        if len(cards) > 0:

            # Might be a stack of cards, get the top one
            primary_card = cards[-1]
            assert isinstance(primary_card, Card)

            # Figure out what pile the card is in
            pile_index = self.get_pile_for_card(primary_card)

            # Are we clicking on the bottom deck, to flip three cards?
            if pile_index == BOTTOM_FACE_DOWN_PILE:
                # Flip three cards
                for i in range(3):
                    # If we ran out of cards, stop
                    if len(self.piles[BOTTOM_FACE_DOWN_PILE]) == 0:
                        break
                    # Get top card
                    card = self.piles[BOTTOM_FACE_DOWN_PILE][-1]
                    # Flip face up
                    card.face_up()
                    # Move card position to bottom-right face up pile
                    card.position = self.pile_mat_list[BOTTOM_FACE_UP_PILE].position
                    # Remove card from face down pile
                    self.piles[BOTTOM_FACE_DOWN_PILE].remove(card)
                    # Move card to face up list
                    self.piles[BOTTOM_FACE_UP_PILE].append(card)
                    # Put on top draw-order wise
                    self.pull_to_top(card)

            elif primary_card.is_face_down:
                # Is the card face down? In one of those middle 7 piles? Then flip up
                primary_card.face_up()
            else:
                # All other cases, grab the face-up card we are clicking on
                self.held_cards = [primary_card]
                # Save the position
                self.held_cards_original_position = [self.held_cards[0].position]
                # Put on top in drawing order
                self.pull_to_top(self.held_cards[0])

                # Is this a stack of cards? If so, grab the other cards too
                card_index = self.piles[pile_index].index(primary_card)
                for i in range(card_index + 1, len(self.piles[pile_index])):
                    card = self.piles[pile_index][i]
                    self.held_cards.append(card)
                    self.held_cards_original_position.append(card.position)
                    self.pull_to_top(card)

        else:

            # Click on a mat instead of a card?
            mats = arcade.get_sprites_at_point((x, y), self.pile_mat_list)

            if len(mats) > 0:
                mat = mats[0]
                mat_index = self.pile_mat_list.index(mat)

                # Is it our turned over flip mat? and no cards on it?
                if mat_index == BOTTOM_FACE_DOWN_PILE and len(self.piles[BOTTOM_FACE_DOWN_PILE]) == 0:
                    # Flip the deck back over so we can restart
                    temp_list = self.piles[BOTTOM_FACE_UP_PILE].copy()
                    for card in reversed(temp_list):
                        card.face_down()
                        self.piles[BOTTOM_FACE_UP_PILE].remove(card)
                        self.piles[BOTTOM_FACE_DOWN_PILE].append(card)
                        card.position = self.pile_mat_list[BOTTOM_FACE_DOWN_PILE].position











Test

Now we’ve got a basic working solitaire game! Try it out!

[image: ../../_images/solitaire_111.png]

	solitaire_11.py Full Listing ← Full listing of where we are right now


	solitaire_11.py Diff ← What we changed to get here







Conclusion

There’s a lot more that could be added to this game, such as enforcing rules,
adding animation to ‘slide’ a dropped card to its position, sound, better graphics,
and more. Or this could be adapted to a different card game.

Hopefully this is enough to get you started on your own game.
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Lights Tutorial

[image: ../../_images/lights.png]
This tutorial needs some documentation. Feel free to submit a PR to improve it!


light_demo.py
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	"""
Show how to use lights.

.. note:: This uses features from the upcoming version 2.4. The API for these
          functions may still change. To use, you will need to install one of the
          pre-release packages, or install via GitHub.

Artwork from http://kenney.nl

"""
import arcade
from arcade.experimental.lights import Light, LightLayer

SCREEN_WIDTH = 1024
SCREEN_HEIGHT = 768
SCREEN_TITLE = "Lighting Demo"
VIEWPORT_MARGIN = 200
MOVEMENT_SPEED = 5

# This is the color used for 'ambient light'. If you don't want any
# ambient light, set it to black.
AMBIENT_COLOR = (10, 10, 10)

class MyGame(arcade.Window):
    """ Main Game Window """

    def __init__(self, width, height, title):
        """ Set up the class. """
        super().__init__(width, height, title, resizable=True)

        # Sprite lists
        self.background_sprite_list = None
        self.player_list = None
        self.wall_list = None
        self.player_sprite = None

        # Physics engine
        self.physics_engine = None

        # Used for scrolling
        self.view_left = 0
        self.view_bottom = 0

        # --- Light related ---
        # List of all the lights
        self.light_layer = None
        # Individual light we move with player, and turn on/off
        self.player_light = None

    def setup(self):
        """ Create everything """

        # Create sprite lists
        self.background_sprite_list = arcade.SpriteList()
        self.player_list = arcade.SpriteList()
        self.wall_list = arcade.SpriteList()

        # Create player sprite
        self.player_sprite = arcade.Sprite(":resources:images/animated_characters/female_person/femalePerson_idle.png", 0.4)
        self.player_sprite.center_x = 64
        self.player_sprite.center_y = 270
        self.player_list.append(self.player_sprite)

        # --- Light related ---
        # Lights must shine on something. If there is no background sprite or color,
        # you will just see black. Therefore, we use a loop to create a whole bunch of brick tiles to go in the
        # background.
        for x in range(-128, 2000, 128):
            for y in range(-128, 1000, 128):
                sprite = arcade.Sprite(":resources:images/tiles/brickTextureWhite.png")
                sprite.position = x, y
                self.background_sprite_list.append(sprite)

        # Create a light layer, used to render things to, then post-process and
        # add lights. This must match the screen size.
        self.light_layer = LightLayer(SCREEN_WIDTH, SCREEN_HEIGHT)
        # We can also set the background color that will be lit by lights,
        # but in this instance we just want a black background
        self.light_layer.set_background_color(arcade.color.BLACK)

        # Here we create a bunch of lights.

        # Create a small white light
        x = 100
        y = 200
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.WHITE
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        # Create an overlapping, large white light
        x = 300
        y = 150
        radius = 200
        color = arcade.csscolor.WHITE
        mode = 'soft'
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        # Create three, non-overlapping RGB lights
        x = 50
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.RED
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 250
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.GREEN
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 450
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.BLUE
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        # Create three, overlapping RGB lights
        x = 650
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.RED
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 750
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.GREEN
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 850
        y = 450
        radius = 100
        mode = 'soft'
        color = arcade.csscolor.BLUE
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        # Create three, overlapping RGB lights
        # But 'hard' lights that don't fade out.
        x = 650
        y = 150
        radius = 100
        mode = 'hard'
        color = arcade.csscolor.RED
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 750
        y = 150
        radius = 100
        mode = 'hard'
        color = arcade.csscolor.GREEN
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        x = 850
        y = 150
        radius = 100
        mode = 'hard'
        color = arcade.csscolor.BLUE
        light = Light(x, y, radius, color, mode)
        self.light_layer.add(light)

        # Create a light to follow the player around.
        # We'll position it later, when the player moves.
        # We'll only add it to the light layer when the player turns the light
        # on. We start with the light off.
        radius = 150
        mode = 'soft'
        color = arcade.csscolor.WHITE
        self.player_light = Light(0, 0, radius, color, mode)

        # Create the physics engine
        self.physics_engine = arcade.PhysicsEngineSimple(self.player_sprite, self.wall_list)

        # Set the viewport boundaries
        # These numbers set where we have 'scrolled' to.
        self.view_left = 0
        self.view_bottom = 0

    def on_draw(self):
        """ Draw everything. """
        self.clear()

        # --- Light related ---
        # Everything that should be affected by lights gets rendered inside this
        # 'with' statement. Nothing is rendered to the screen yet, just the light
        # layer.
        with self.light_layer:
            self.background_sprite_list.draw()
            self.player_list.draw()

        # Draw the light layer to the screen.
        # This fills the entire screen with the lit version
        # of what we drew into the light layer above.
        self.light_layer.draw(ambient_color=AMBIENT_COLOR)

        # Now draw anything that should NOT be affected by lighting.
        arcade.draw_text("Press SPACE to turn character light on/off.",
                         10 + self.view_left, 10 + self.view_bottom,
                         arcade.color.WHITE, 20)

    def on_resize(self, width, height):
        """ User resizes the screen. """

        # --- Light related ---
        # We need to resize the light layer to
        self.light_layer.resize(width, height)

        # Scroll the screen so the user is visible
        self.scroll_screen()

    def on_key_press(self, key, _):
        """Called whenever a key is pressed. """

        if key == arcade.key.UP:
            self.player_sprite.change_y = MOVEMENT_SPEED
        elif key == arcade.key.DOWN:
            self.player_sprite.change_y = -MOVEMENT_SPEED
        elif key == arcade.key.LEFT:
            self.player_sprite.change_x = -MOVEMENT_SPEED
        elif key == arcade.key.RIGHT:
            self.player_sprite.change_x = MOVEMENT_SPEED
        elif key == arcade.key.SPACE:
            # --- Light related ---
            # We can add/remove lights from the light layer. If they aren't
            # in the light layer, the light is off.
            if self.player_light in self.light_layer:
                self.light_layer.remove(self.player_light)
            else:
                self.light_layer.add(self.player_light)

    def on_key_release(self, key, _):
        """Called when the user releases a key. """

        if key == arcade.key.UP or key == arcade.key.DOWN:
            self.player_sprite.change_y = 0
        elif key == arcade.key.LEFT or key == arcade.key.RIGHT:
            self.player_sprite.change_x = 0

    def scroll_screen(self):
        """ Manage Scrolling """

        # Scroll left
        left_boundary = self.view_left + VIEWPORT_MARGIN
        if self.player_sprite.left < left_boundary:
            self.view_left -= left_boundary - self.player_sprite.left

        # Scroll right
        right_boundary = self.view_left + self.width - VIEWPORT_MARGIN
        if self.player_sprite.right > right_boundary:
            self.view_left += self.player_sprite.right - right_boundary

        # Scroll up
        top_boundary = self.view_bottom + self.height - VIEWPORT_MARGIN
        if self.player_sprite.top > top_boundary:
            self.view_bottom += self.player_sprite.top - top_boundary

        # Scroll down
        bottom_boundary = self.view_bottom + VIEWPORT_MARGIN
        if self.player_sprite.bottom < bottom_boundary:
            self.view_bottom -= bottom_boundary - self.player_sprite.bottom

        # Make sure our boundaries are integer values. While the viewport does
        # support floating point numbers, for this application we want every pixel
        # in the view port to map directly onto a pixel on the screen. We don't want
        # any rounding errors.
        self.view_left = int(self.view_left)
        self.view_bottom = int(self.view_bottom)

        arcade.set_viewport(self.view_left,
                            self.width + self.view_left,
                            self.view_bottom,
                            self.height + self.view_bottom)

    def on_update(self, delta_time):
        """ Movement and game logic """

        # Call update on all sprites (The sprites don't do much in this
        # example though.)
        self.physics_engine.update()

        # --- Light related ---
        # We can easily move the light by setting the position,
        # or by center_x, center_y.
        self.player_light.position = self.player_sprite.position

        # Scroll the screen so we can see the player
        self.scroll_screen()


if __name__ == "__main__":
    window = MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    window.setup()
    arcade.run()
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GPU Particle Burst

[image: ../../_images/explosions.gif]
In this example, we show how to create explosions using particles. The particles
are tracked by the GPU, significantly improving the performance.


Step 1: Open a Blank Window

First, let’s start with a blank window.


gpu_particle_burst_01.py

	 1
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	"""
Example showing how to create particle explosions via the GPU.
"""
import arcade

SCREEN_WIDTH = 1024
SCREEN_HEIGHT = 768
SCREEN_TITLE = "GPU Particle Explosion"


class MyWindow(arcade.Window):
    """ Main window"""
    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)

    def on_draw(self):
        """ Draw everything """
        self.clear()

    def on_update(self, dt):
        """ Update everything """
        pass

    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """
        pass


if __name__ == "__main__":
    window = MyWindow()
    window.center_window()
    arcade.run()












Step 2: Create One Particle For Each Click

[image: ../../_images/gpu_particle_burst_02.png]
For this next section, we are going to draw a dot each time the user clicks
their mouse on the screen.

For each click, we are going to create an instance of a Burst class that will eventually
be turned into a full explosion. Each burst instance will be added to a list.


Imports

First, we’ll import some more items for our program:

from array import array
from dataclasses import dataclass
import arcade
import arcade.gl







Burst Dataclass

Next, we’ll create a dataclass to track our data for each burst. For each burst
we need to track a Vertex Array Object (VAO) which stores information about
our burst. Inside of that, we’ll have a Vertex Buffer Object (VBO) which will
be a high-speed memory buffer where we’ll store locations, colors, velocity, etc.

@dataclass
class Burst:
    """ Track for each burst. """
    buffer: arcade.gl.Buffer
    vao: arcade.gl.Geometry







Init method

Next, we’ll create an empty list attribute called burst_list. We’ll also
create our OpenGL shader program. The program will be a collection of two
shader programs. These will be stored in separate files, saved in the same
directory.


Note

In addition to loading the program via the load_program() method of
ArcadeContext shown, it is also possible to keep the GLSL programs in triple-
quoted string by using program() of Context.




MyWindow.__init__

    def __init__(self):
        super().__init__(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
        self.burst_list = []

        # Program to visualize the points
        self.program = self.ctx.load_program(
            vertex_shader="vertex_shader_v1.glsl",
            fragment_shader="fragment_shader.glsl",
        )

        self.ctx.enable_only()









OpenGL Shaders

The OpenGL Shading Language (GLSL) is C-style language that runs on your
graphics card (GPU) rather than your CPU. Unfortunately a full explanation
of the language is beyond the scope of this tutorial. I hope, however,
the tutorial can get you started understanding how it works.

We’ll have two shaders. A vertex shader, and a fragment shader.
A vertex shader runs for each vertex point of the geometry we are rendering,
and a fragment shader runs for each pixel.
For example, vertex shader might run four times for each point on a
rectangle, and the fragment shader would run for each pixel on the screen.

The vertex shader takes in the position of our vertex.
We’ll set in_pos in our Python program, and pass that data to this shader.

The vertex shader outputs the color of our vertex.
Colors are in Red-Green-Blue-Alpha (RGBA) format, with floating-point numbers
ranging from 0 to 1.
In our program below case, we set the color to (1, 1, 1) which is white,
and the fourth 1 for completely opaque.


vertex_shader_v1.glsl

	 1
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	#version 330

// (x, y) position passed in
in vec2 in_pos;

// Output the color to the fragment shader
out vec4 color;

void main() {

    // Set the RGBA color
    color = vec4(1, 1, 1, 1);

    // Set the position. (x, y, z, w)
    gl_Position = vec4(in_pos, 0.0, 1);
}










There’s not much to the fragment shader, it just takes in color from the vertex
shader and passes it back out as the pixel color. We’ll use the same fragment
shader for every version in this tutorial.


fragment_shader.glsl
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	#version 330

// Color passed in from the vertex shader
in vec4 color;

// The pixel we are writing to in the framebuffer
out vec4 fragColor;

void main() {

    // Fill the point
    fragColor = vec4(color);
}












Mouse Pressed

Each time we press the mouse button, we are going to create a burst at that
location.

The data for that burst will be stored in an instance of the Burst class.

The Burst class needs our data buffer. The data buffer contains
information about each particle. In this case, we just have one particle and
only need to store the x, y of that particle in the buffer. However, eventually
we’ll have hundreds of particles, each with a position, velocity, color, and
fade rate. To accommodate creating that data, we have made a generator
function _gen_initial_data. It is totally overkill at this point, but we’ll
add on to it in this tutorial.

The buffer_description says that each vertex has two floating data points (2f)
and those data points will come into the shader with the reference name in_pos
which we defined above in our OpenGL Shaders


MyWindow.on_mouse_press

    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """

        def _gen_initial_data(initial_x, initial_y):
            """ Generate data for each particle """
            yield initial_x
            yield initial_y

        # Recalculate the coordinates from pixels to the OpenGL system with
        # 0, 0 at the center.
        x2 = x / self.width * 2. - 1.
        y2 = y / self.height * 2. - 1.

        # Get initial particle data
        initial_data = _gen_initial_data(x2, y2)

        # Create a buffer with that data
        buffer = self.ctx.buffer(data=array('f', initial_data))

        # Create a buffer description that says how the buffer data is formatted.
        buffer_description = arcade.gl.BufferDescription(buffer,
                                                         '2f',
                                                         ['in_pos'])
        # Create our Vertex Attribute Object
        vao = self.ctx.geometry([buffer_description])

        # Create the Burst object and add it to the list of bursts
        burst = Burst(buffer=buffer, vao=vao)
        self.burst_list.append(burst)









Drawing

Finally, draw it.


MyWindow.on_draw

    def on_draw(self):
        """ Draw everything """
        self.clear()

        # Set the particle size
        self.ctx.point_size = 2 * self.get_pixel_ratio()

        # Loop through each burst
        for burst in self.burst_list:

            # Render the burst
            burst.vao.render(self.program, mode=self.ctx.POINTS)









Program Listings


	fragment_shader.glsl Full Listing ← Where we are right now


	vertex_shader_v1.glsl Full Listing ← Where we are right now


	gpu_particle_burst_02.py Full Listing ← Where we are right now


	gpu_particle_burst_02.py Diff ← What we changed to get here







Step 3: Multiple Moving Particles

[image: ../../_images/gpu_particle_burst_03.png]
Next step is to have more than one particle, and to have the particles move.
We’ll do this by creating the particles, and calculating where they should
be based on the time since creation. This is a bit different than the way
we move sprites, as they are manually repositioned bit-by-bit during each
update call.


Imports

First, we’ll import both the random and time libraries:

import random
import time







Constants

Then we need to create a constant that contains the number of particles to create:

PARTICLE_COUNT = 300







Burst Dataclass

We’ll need to add a time to our burst data. This will be a floating point
number that represents the start-time of when the burst was created.

@dataclass
class Burst:
    """ Track for each burst. """
    buffer: arcade.gl.Buffer
    vao: arcade.gl.Geometry
    start_time: float







Update Burst Creation

Now when we create a burst, we need multiple particles, and each particle
also needs a velocity. In _gen_initial_data we add a loop for each particle,
and also output a delta x and y.

Note: Because of how we set delta x and delta y, the particles will expand into
a rectangle rather than a circle. We’ll fix that on a later step.

Because we added a velocity, our buffer now needs two pairs of floats 2f 2f
named in_pos and in_vel. We’ll update our shader in a bit to work with the
new values.

Finally, our burst object needs to track the time we created the burst.
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	    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """

        def _gen_initial_data(initial_x, initial_y):
            """ Generate data for each particle """
            for i in range(PARTICLE_COUNT):
                dx = random.uniform(-.2, .2)
                dy = random.uniform(-.2, .2)
                yield initial_x
                yield initial_y
                yield dx
                yield dy

        # Recalculate the coordinates from pixels to the OpenGL system with
        # 0, 0 at the center.
        x2 = x / self.width * 2. - 1.
        y2 = y / self.height * 2. - 1.

        # Get initial particle data
        initial_data = _gen_initial_data(x2, y2)

        # Create a buffer with that data
        buffer = self.ctx.buffer(data=array('f', initial_data))

        # Create a buffer description that says how the buffer data is formatted.
        buffer_description = arcade.gl.BufferDescription(buffer,
                                                         '2f 2f',
                                                         ['in_pos', 'in_vel'])
        # Create our Vertex Attribute Object
        vao = self.ctx.geometry([buffer_description])

        # Create the Burst object and add it to the list of bursts
        burst = Burst(buffer=buffer, vao=vao, start_time=time.time())
        self.burst_list.append(burst)










Set Time in on_draw

When we draw, we need to set “uniform data” (data that is the same for all
points) that says how many seconds it has been since the burst started. The
shader will use this to calculate particle position.

    def on_draw(self):
        """ Draw everything """
        self.clear()

        # Set the particle size
        self.ctx.point_size = 2 * self.get_pixel_ratio()

        # Loop through each burst
        for burst in self.burst_list:

            # Set the uniform data
            self.program['time'] = time.time() - burst.start_time

            # Render the burst
            burst.vao.render(self.program, mode=self.ctx.POINTS)







Update Vertex Shader

Our vertex shader needs to be updated. We now take in a uniform float called
time. Uniform data is set once, and each vertex in the program can use it.
In our case, we don’t need a separate copy of the burst’s start time for each
particle in the burst, therefore it is uniform data.

We also need to add another vector of two floats that will take in our velocity.
We set in_vel in Update Burst Creation.

Then finally we calculate a new position based on the time and our particle’s
velocity. We use that new position when setting gl_Position.


vertex_shader_v2.glsl
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	#version 330

// Time since burst start
uniform float time;

// (x, y) position passed in
in vec2 in_pos;

// Velocity of particle
in vec2 in_vel;

// Output the color to the fragment shader
out vec4 color;

void main() {

    // Set the RGBA color
    color = vec4(1, 1, 1, 1);

    // Calculate a new position
    vec2 new_pos = in_pos + (time * in_vel);

    // Set the position. (x, y, z, w)
    gl_Position = vec4(new_pos, 0.0, 1);
}












Program Listings


	vertex_shader_v2.glsl Full Listing ← Where we are right now


	vertex_shader_v2.glsl Diff ← What we changed to get here


	gpu_particle_burst_03.py Full Listing ← Where we are right now


	gpu_particle_burst_03.py Diff ← What we changed to get here







Step 4: Random Angle and Speed

[image: ../../_images/gpu_particle_burst_04.png]
Step 3 didn’t do a good job of picking a velocity, as our particles expanded
into a rectangle rather than a circle. Rather than just pick a random delta
x and y, we need to pick a random direction and speed. Then calculate delta x
and y from that.


Update Imports

Import the math library so we can do some trig:

import math







Update Burst Creation

Now, pick a random direction from zero to 2 pi radians. Also, pick a random
speed. Then use sine and cosine to calculate the delta x and y.
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	    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """

        def _gen_initial_data(initial_x, initial_y):
            """ Generate data for each particle """
            for i in range(PARTICLE_COUNT):
                angle = random.uniform(0, 2 * math.pi)
                speed = random.uniform(0.0, 0.3)
                dx = math.sin(angle) * speed
                dy = math.cos(angle) * speed
                yield initial_x
                yield initial_y
                yield dx
                yield dy











Program Listings


	gpu_particle_burst_04.py Full Listing ← Where we are right now


	gpu_particle_burst_04.py Diff ← What we changed to get here







Step 5: Gaussian Distribution

[image: ../../_images/gpu_particle_burst_05.png]
Setting speed to a random amount makes for an expanding circle.
Another option is to use a gaussian function to produce more of a ‘splat’
look:

            for i in range(PARTICLE_COUNT):






Program Listings


	gpu_particle_burst_05.py Full Listing ← Where we are right now


	gpu_particle_burst_05.py Diff ← What we changed to get here







Step 6: Add Color

[image: ../../_images/gpu_particle_burst_06.png]
So far our particles have all been white. How do we add in color? We’ll
need to generate it for each particle. Shaders take colors in the form of
RGB floats, so we’ll generate a random number for red, and add in some green
to get our yellows. Don’t add more green than red, or else you get a green tint.

Finally, pass in the three floats as in_color to the shader buffer (VBO).
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	    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """

        def _gen_initial_data(initial_x, initial_y):
            """ Generate data for each particle """
            for i in range(PARTICLE_COUNT):
                angle = random.uniform(0, 2 * math.pi)
                speed = abs(random.gauss(0, 1)) * .5
                dx = math.sin(angle) * speed
                dy = math.cos(angle) * speed
                red = random.uniform(0.5, 1.0)
                green = random.uniform(0, red)
                blue = 0
                yield initial_x
                yield initial_y
                yield dx
                yield dy
                yield red
                yield green
                yield blue

        # Recalculate the coordinates from pixels to the OpenGL system with
        # 0, 0 at the center.
        x2 = x / self.width * 2. - 1.
        y2 = y / self.height * 2. - 1.

        # Get initial particle data
        initial_data = _gen_initial_data(x2, y2)

        # Create a buffer with that data
        buffer = self.ctx.buffer(data=array('f', initial_data))

        # Create a buffer description that says how the buffer data is formatted.
        buffer_description = arcade.gl.BufferDescription(buffer,
                                                         '2f 2f 3f',
                                                         ['in_pos', 'in_vel', 'in_color'])
        # Create our Vertex Attribute Object
        vao = self.ctx.geometry([buffer_description])

        # Create the Burst object and add it to the list of bursts
        burst = Burst(buffer=buffer, vao=vao, start_time=time.time())
        self.burst_list.append(burst)








Then, update the shader to use the color instead of always using white:


vertex_shader_v3.glsl
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	#version 330

// Time since burst start
uniform float time;

// (x, y) position passed in
in vec2 in_pos;

// Velocity of particle
in vec2 in_vel;

// Color of particle
in vec3 in_color;

// Output the color to the fragment shader
out vec4 color;

void main() {

    // Set the RGBA color
    color = vec4(in_color[0], in_color[1], in_color[2], 1);

    // Calculate a new position
    vec2 new_pos = in_pos + (time * in_vel);

    // Set the position. (x, y, z, w)
    gl_Position = vec4(new_pos, 0.0, 1);
}











Program Listings


	vertex_shader_v3.glsl Full Listing ← Where we are right now


	vertex_shader_v3.glsl Diff ← What we changed to get here


	gpu_particle_burst_06.py Full Listing ← Where we are right now


	gpu_particle_burst_06.py Diff ← What we changed to get here







Step 7: Fade Out

[image: ../../_images/gpu_particle_burst_07.png]
Right now the explosion particles last forever. Let’s get them to fade out.
Once a burst has faded out, let’s remove it from burst_list.


Constants

First, let’s add a couple constants to control the minimum and maximum tile to
fade a particle:

MIN_FADE_TIME = 0.25
MAX_FADE_TIME = 1.5







Update Init

Next, we need to update our OpenGL context to support alpha blending. Go
back to the __init__ method and update the enable_only call to:

self.ctx.enable_only(self.ctx.BLEND)







Add Fade Rate to Buffer

Next, add the fade rate to the VBO:
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	    def on_mouse_press(self, x: float, y: float, button: int, modifiers: int):
        """ User clicks mouse """

        def _gen_initial_data(initial_x, initial_y):
            """ Generate data for each particle """
            for i in range(PARTICLE_COUNT):
                angle = random.uniform(0, 2 * math.pi)
                speed = abs(random.gauss(0, 1)) * .5
                dx = math.sin(angle) * speed
                dy = math.cos(angle) * speed
                red = random.uniform(0.5, 1.0)
                green = random.uniform(0, red)
                blue = 0
                fade_rate = random.uniform(1 / MAX_FADE_TIME, 1 / MIN_FADE_TIME)

                yield initial_x
                yield initial_y
                yield dx
                yield dy
                yield red
                yield green
                yield blue
                yield fade_rate

        # Recalculate the coordinates from pixels to the OpenGL system with
        # 0, 0 at the center.
        x2 = x / self.width * 2. - 1.
        y2 = y / self.height * 2. - 1.

        # Get initial particle data
        initial_data = _gen_initial_data(x2, y2)

        # Create a buffer with that data
        buffer = self.ctx.buffer(data=array('f', initial_data))

        # Create a buffer description that says how the buffer data is formatted.
        buffer_description = arcade.gl.BufferDescription(buffer,
                                                         '2f 2f 3f f',
                                                         ['in_pos',
                                                          'in_vel',
                                                          'in_color',
                                                          'in_fade_rate'])
        # Create our Vertex Attribute Object
        vao = self.ctx.geometry([buffer_description])

        # Create the Burst object and add it to the list of bursts
        burst = Burst(buffer=buffer, vao=vao, start_time=time.time())
        self.burst_list.append(burst)










Update Shader

Update the shader. Calculate the alpha. If it is less that 0, just use 0.


vertex_shader_v4.glsl
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	#version 330

// Time since burst start
uniform float time;

// (x, y) position passed in
in vec2 in_pos;

// Velocity of particle
in vec2 in_vel;

// Color of particle
in vec3 in_color;

// Fade rate
in float in_fade_rate;

// Output the color to the fragment shader
out vec4 color;

void main() {

    // Calculate alpha based on time and fade rate
    float alpha = 1.0 - (in_fade_rate * time);
    if(alpha < 0.0) alpha = 0;

    // Set the RGBA color
    color = vec4(in_color[0], in_color[1], in_color[2], alpha);

    // Calculate a new position
    vec2 new_pos = in_pos + (time * in_vel);

    // Set the position. (x, y, z, w)
    gl_Position = vec4(new_pos, 0.0, 1);
}












Remove Faded Bursts

Once our burst has completely faded, no need to keep it around. So in our
on_update remove the burst from the burst_list after it has been faded.
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	    def on_update(self, dt):
        """ Update game """

        # Create a copy of our list, as we can't modify a list while iterating
        # it. Then see if any of the items have completely faded out and need
        # to be removed.
        temp_list = self.burst_list.copy()
        for burst in temp_list:
            if time.time() - burst.start_time > MAX_FADE_TIME:
               self.burst_list.remove(burst)










Program Listings


	vertex_shader_v4.glsl Full Listing ← Where we are right now


	vertex_shader_v4.glsl Diff ← What we changed to get here


	gpu_particle_burst_07.py Full Listing ← Where we are right now


	gpu_particle_burst_07.py Diff ← What we changed to get here







Step 8: Add Gravity

You could also add come gravity to the particles by adjusting the velocity
based on a gravity constant. (In this case, 1.1.)

// Adjust velocity based on gravity
vec2 new_vel = in_vel;
new_vel[1] -= time * 1.1;

// Calculate a new position
vec2 new_pos = in_pos + (time * new_vel);






Program Listings


	vertex_shader_v5.glsl Full Listing ← Where we are right now


	vertex_shader_v5.glsl Diff ← What we changed to get here
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Bundling a Game with PyInstaller

[image: ../../_images/floppy-disk.svg]You’ve written your game using Arcade and it is a masterpiece! Congrats! Now
you want to share it with others. That usually means helping people install
Python, downloading the necessary modules, copying your code, and then getting
it all working. Sharing is not an easy task. Well, PyInstaller [https://pyinstaller.readthedocs.io/en/stable/] can change all
that!

PyInstaller [https://pyinstaller.readthedocs.io/en/stable/] is a tool for Python that lets you bundle up an entire Python
application into a one-file executable bundle that you can easily share.
Thankfully, it works great with Arcade!

We will be demonstrating usage with Windows, but everything should work exactly
the same across Windows, Mac, and Linux. Note that you can only build for the
system you are on. This means that in order to make a Windows build, you must
be on a Windows machine, same thing for Linux and Mac.


Bundling a Simple Arcade Script

[image: ../../_images/script.svg]To demonstrate how PyInstaller works, we will:


	Install PyInstaller


	Create a simple example application that uses Arcade


	Bundle the application into a one-file executable


	Run the application




First, make sure both Arcade and PyInstaller are installed in your Python environment with:

pip install arcade pyinstaller





Then we need our game. In this case, we’ll start simple. We need a one-file game that doesn’t require
any additional images or sounds. Once we have that working, we can get more complicated.
Create a file called main.py that contains the following:


Sample game – main.py

import arcade

arcade.open_window(400, 400, "My Game")

self.clear()
arcade.draw_circle_filled(200, 200, 100, arcade.color.BLUE)
arcade.finish_render()

arcade.run()







Now, create a one-file executable bundle file by running PyInstaller from the command-line:

pyinstaller main.py --onefile





PyInstaller generates the executable that is a bundle of your game. It puts it in the dist\ folder under your current working directory. Look for a
file named main.exe in dist\. Run this and see the example application start up!

You can copy this file wherever you want on your computer and run it. Or, share it with others. Everything your
script needs is inside this executable file.

For simple games, this is all you need to know! But, if your game loads any kind of data files from disk, continue reading.



Handling Data Files

[image: ../../_images/data-files.svg]When creating a bundle, PyInstaller first examines your project and automatically identifies nearly everything your project needs (a Python interpreter,
installed modules, etc). But, it can’t automatically determine what data files your game is loading from disk (images, sounds,
maps). So, you must explicitly tell PyInstaller about these files and where it should put them in the bundle.
This is done with PyInstaller’s --add-data flag:

pyinstaller main.py --add-data "stripes.jpg;."





The first item passed to --add-data is the “source” file or directory (ex: stripes.jpg) identifying what
PyInstaller should include in the bundle. The item after the semicolon is the “destination” (ex: “.”), which
specifies where files should be placed in the bundle, relative to the bundle’s root. In the example
above, the stripes.jpg image is copied to the root of the bundle (”.”).

After instructing PyInstaller to include data files in a bundle, you must make sure your code loads
the data files from the correct directory. When you share your game’s bundle, you have no control over what directory
the user will run your bundle from. This is complicated by the fact that a one-file PyInstaller
bundle is uncompressed at runtime to a random temporary directory and then executed from there. This document describes
one simple approach that allows your code to execute and load files when running in a PyInstaller bundle AND also be
able to run when not bundled.

You need to do two things. First, the snippet below must be placed at the beginning of your script:

if getattr(sys, 'frozen', False) and hasattr(sys, '_MEIPASS'):
    os.chdir(sys._MEIPASS)





This snippet uses sys.frozen and sys._MEIPASS, which are both set by PyInstaller. The sys.frozen setting
indicates whether code is running from a bundle (“frozen”). If the code is “frozen”, the working
directory is changed to the root of where the bundle has been uncompressed to (sys._MEIPASS). PyInstaller often
uncompresses its one-file bundles to a directory named something like: C:\Users\user\AppData\Local\Temp\_MEI123456.

Second, once the code above has set the current working directory, all file paths in your code can be relative
paths (ex: resources\images\stripes.jpg) as opposed to absolute paths (ex:
C:\projects\mygame\resources\images\stripes.jpg).  If you do these two things and add data files to
your package as demonstrated below, your code will be able to run “normally” as well as running in a bundle.

Below are some examples that show a few common patterns of how data files can be included in a PyInstaller bundle.
The examples first show a code snippet that demonstrates how data is loaded (relative path names), followed by the
PyInstaller command to copy data files into the bundle.  They all assume that the os.chdir() snippet
of code listed above is being used.


One Data File

If you simply have one data file in the same directory as your script, refer to the data file using a relative path like this:

sprite = arcade.Sprite("stripes.jpg")





Then, you would use a PyInstaller command like this to include the data file in the bundled executable:

pyinstaller main.py --add-data "stripes.jpg;."
...or...
pyinstaller main.py --add-data "*.jpg;."







One Data Directory

[image: ../../_images/document-icon.svg]If you have a directory of data files (such as images), refer to the data directory using a relative path like this:

sprite = arcade.Sprite("images/player.jpg")
sprite = arcade.Sprite("images/enemy.jpg")





Then, you would use a PyInstaller command like this to include the directory in the bundled executable:

pyinstaller main.py --add-data "images;images"







Multiple Data Files and Directories

You can use the --add-data flag multiple times to add multiple files and directories into the bundle:

pyinstaller main.py --add-data "player.jpg;." --add-data "enemy.jpg;." --add-data "music;music"







One Directory for Everything

Although you can include every data file and directory with separate --add-data flags, it is suggested
that you write your game so that all of your data files are under one root directory, often named resources. You
can use subdirectories to help organize everything. An example directory tree could look like:

project/
|--- main.py
|--- resources/
     |--- images/
     |    |--- enemy.jpg
     |    |--- player.jpg
     |--- sound/
     |    |--- game_over.wav
     |    |--- laser.wav
     |--- text/
          |--- names.txt





With this approach, it becomes easy to bundle all your data with just a single --add-data flag. Your code
would use relative pathnames to load resources, something like this:

sprite = arcade.Sprite("resources/images/player.jpg")
text = open("resources/text/names.txt").read()





And, you would include this entire directory tree into the bundle like this:

pyinstaller main.py --add-data "resources;resources"





It is worth spending a bit of time to plan out how you will layout and load your data files in order to keep
the bundling process simple.

The technique of handling data files described above is just one approach. If you want more control and flexibility
in handling data files, learn about the different path information that is available by reading the
PyInstaller Run-Time Information [https://pyinstaller.readthedocs.io/en/stable/runtime-information.html]
documentation.

Now that you know how to install PyInstaller, include data files, and bundle your game into an executable, you
have what you need to bundle your game and share it with your new fans!




Troubleshooting

[image: ../../_images/detective.svg]
Use a One-Folder Bundle for Troubleshooting

If you are having problems getting your bundle to work properly, it may help to temporarily
omit the --onefile flag from the pyinstaller command.  This will bundle your
game into a one-folder bundle with an executable inside it. This allows you to inspect
the contents of the folder and make sure all of the files are where you expect them
to be. The one-file bundle produced by --onefile is simply a
self-uncompressing archive of this one-folder bundle.



PyInstaller Not Bundling a Needed Module

In most cases, PyInstaller is able to analyze your project and automatically determine
what modules to place in the bundle.  But, if PyInstaller happens to miss a module, you can use
the --hidden-import MODULENAME flag to explicitly instruct PyInstaller to include a module. See the
PyInstaller documentation [https://pyinstaller.readthedocs.io/en/stable/usage.html#what-to-bundle-where-to-search]
for more details.




Extra Details


	You will notice that after running pyinstaller, a .spec file will appear in your directory. This file is generated by PyInstaller and does not need to be saved or checked into your source code repo.


	Executable one-file bundles produced by PyInstaller’s --onefile flag will start up slower than your original application or the one-folder bundle. This is expected because one-file bundles are ultimately just a compressed folder, so they must take time to uncompress themselves each time the bundle is run.


	By default, when PyInstaller creates a bundled application, the application opens a console window. You can suppress the creation of the console window by adding the --windowed flag to the pyinstaller command.


	See the PyInstaller documentation below for more details on the topics above, and much more.


	PyInstaller 4.x was used in this tutorial.






PyInstaller Documentation

PyInstaller is a flexible tool that can handle a wide variety of different situations.  For further
reading, here are links to the official PyInstaller documentation and GitHub page:


	PyInstaller Manual: https://pyinstaller.readthedocs.io/en/stable/


	PyInstaller GitHub: https://github.com/pyinstaller/pyinstaller
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Compiling a Game with Nuitka

[image: ../../_images/floppy-disk.svg]So you have successully written your dream game with Arcade and now, you want
to share it with your friends and family. Good idea! But there is a small issue.
Sadly, they are not a tech geek as big as you are and don’t have any knowledge
about Python and its working :(. Though Bundling a Game with PyInstaller is a good option, the
executables it produces can sometime take up a good amount of space and antiviruses
raise false positives almost every time. But Nuitka [https://nuitka.net/] is here to solve all your
problems!

Nuitka [https://nuitka.net/] is a tool which compiles your Python code to machine code directly, and
bundles your application’s source code in dll files. This way, you get two benefits:


	The source code is safe in dll files.


	The application gets a performance boosts in many cases.


	The resulting executable’s size is small.




We are using Windows for this tutorial, but most of the commands can be used as-it-is
on other platforms including Linux and Mac.


Warning

Builds are platform dependent!

For example, a Windows build will not work out-of-the-box on a
different OS. The same goes for Linux and Mac builds on other
platforms.

You can use a Mac or a Linux system to compile your game for those
platforms.

To compile for a different platform than your current one, you may
be able to use a Virtual Machine or WINE/Proton. However, these
options are not officially supported and are not covered in this
tutorial.




Compiling a Simple Arcade Script

For this tutorial, we will use the code from Simple Platformer.


	First, we have to install Nuitka [https://nuitka.net/] with the following command:




pip install nuitka





We will be using the code from this file [https://github.com/pythonarcade/arcade/blob/development/arcade/examples/platform_tutorial/17_views.py].

Converting that code to a standalone executable is as easy as:

python -m nuitka 17_views.py --standalone --enable-plugin=numpy





Now sit back and relax. Might as well go and grab a cup of coffee since compilation
takes time, sometimes maybe upto 2 hours, depending on your machine’s specs.
After the process is finished, two new folders named 17_views.py.dist and
17_views.py.build will popup. You can safely ignore the build folder for now.
Just go to the dis folder and run 17_views.exe file , present in there. If there are no
errors, then the application should work perfectly.

Congratulations! You have successully compiled your Python code to a standalone executable!

Note: If you want to compile the code to a single file instead of a folder, just remove the standalone
flag and add the onefile flag!



But What About Data Files And Folders?

Sometimes, our application also uses custom data files which may include sound effects, fonts
etc… In order to bundle them with the application, just use the include-data-file or
include-data-dir flag:

python -m nuitka 17_views.py --standalone --enable-plugin=numpy --include-data-file=C:/Users/Hunter/Desktop/my_game/my_image.png=.





This will copy the file named my_image.png at the specified location to the root of the executable.

To bundle a whole folder:

python -m nuitka 17_views.py --standalone --enable-plugin=numpy --include-data-dir=C:/Users/Hunter/Desktop/my_game/assets=.





This will copy the whole folder named assets at the specified location to the root of the executable.



Removing The Console Window

You might have noticed that while opening the executable, a console window automatically
opens. Even though it is helpful in debugging and errors, it does look ugly. You might
think, is there a way to force the console output to a logs file? Well, thanks to Nuitka,
this is also possible:

python -m nuitka 17_views.py --standalone --windows-force-stderr-spec=%PROGRAM%logs.txt --windows-force-stdout-spec=%PROGRAM%output.txt





This will automatically create two files, viz logs.txt and output.txt in the executable directory which will
contain the stderr and stdout output respectively!



What About A Custom Taskbar Icon?

Nuitka provides us with the windows-icon-from-ico and windows-icon-from-exe flags (varies for each OS)
to set custom icons.
The first flag takes a .png or a .ico file and sets it as the app icon:

python -m nuitka 17_views.py --standalone --windows-icon-from-ico=icon.png





This will set the app icon to icon.png

python -m nuitka 17_views.py --standalone --windows-icon-from-exe=C:\Users\Hunter\AppData\Local\Programs\Python\Python310/python.exe





This will set the app icon to Python’s icon 😉



Additional Information


	This tutorial was tested with Nutika 0.7.x. Later releases are likely to work.
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Working With FrameBuffer Objects

Start with a simple window:


Starting template

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

	import arcade

SCREEN_WIDTH = 800
SCREEN_HEIGHT = 600
SCREEN_TITLE = "Frame Buffer Object Demo"


class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title)

        arcade.set_background_color(arcade.color.ALMOND)

    def setup(self):
        pass

    def on_draw(self):
        self.clear()


def main():
    """ Main function """
    window = MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    window.setup()
    arcade.run()


if __name__ == "__main__":
    main()










Then create a simple program with a frame buffer:


Pass-through frame buffer

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

	import arcade
from arcade.experimental.texture_render_target import RenderTargetTexture

SCREEN_WIDTH = 800
SCREEN_HEIGHT = 600
SCREEN_TITLE = "Starting Template Simple"


class RandomFilter(RenderTargetTexture):
    def __init__(self, width, height):
        super().__init__(width, height)
        self.program = self.ctx.program(
            vertex_shader="""
            #version 330

            in vec2 in_vert;
            in vec2 in_uv;
            out vec2 uv;

            void main() {
                gl_Position = vec4(in_vert, 0.0, 1.0);
                uv = in_uv;
            }
            """,
            fragment_shader="""
            #version 330

            uniform sampler2D texture0;

            in vec2 uv;
            out vec4 fragColor;

            void main() {
                vec4 color = texture(texture0, uv);
                fragColor = color;
            }
            """,
        )

    def use(self):
        self._fbo.use()

    def draw(self):
        self.texture.use(0)
        self._quad_fs.render(self.program)


class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title)
        self.filter = RandomFilter(width, height)

    def on_draw(self):
        self.clear()
        self.filter.clear()
        self.filter.use()
        print(self.width / 2)
        arcade.draw_circle_filled(self.width / 2, self.height / 2, 100, arcade.color.RED)
        arcade.draw_circle_filled(400, 300, 100, arcade.color.GREEN)

        self.use()
        self.filter.draw()


def main():
    """ Main function """
    MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    arcade.run()


if __name__ == "__main__":
    main()











Now, color everything that doesn’t have an alpha of zero as green:


Pass-through frame buffer

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
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23
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25
26
27
28
29
30
31
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
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54
55
56
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58
59
60
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62
63
64
65
66
67
68
69
70
71
72
73
74
75

	import arcade
from arcade.experimental.texture_render_target import RenderTargetTexture

SCREEN_WIDTH = 800
SCREEN_HEIGHT = 600
SCREEN_TITLE = "Starting Template Simple"


class RandomFilter(RenderTargetTexture):
    def __init__(self, width, height):
        super().__init__(width, height)
        self.program = self.ctx.program(
            vertex_shader="""
            #version 330

            in vec2 in_vert;
            in vec2 in_uv;
            out vec2 uv;

            void main() {
                gl_Position = vec4(in_vert, 0.0, 1.0);
                uv = in_uv;
            }
            """,
            fragment_shader="""
            #version 330

            uniform sampler2D texture0;

            in vec2 uv;
            out vec4 fragColor;

            void main() {
                vec4 color = texture(texture0, uv);

                if (color.a > 0)
                    fragColor = vec4(0, 1, 0, 1.0);
                else
                    fragColor = vec4(0, 0, 0, 0);
            }
            """,
        )

    def use(self):
        self._fbo.use()

    def draw(self):
        self.texture.use(0)
        self._quad_fs.render(self.program)


class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title)
        self.filter = RandomFilter(width, height)

    def on_draw(self):
        self.clear()
        self.filter.clear()
        self.filter.use()
        arcade.draw_circle_filled(self.width / 2, self.height / 2, 100, arcade.color.RED)

        self.use()
        self.filter.draw()


def main():
    """ Main function """
    MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    arcade.run()


if __name__ == "__main__":
    main()










Something about passing uniform data to the shader:


Pass-through frame buffer

	 1
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75
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77

	import arcade
from arcade.experimental.texture_render_target import RenderTargetTexture

SCREEN_WIDTH = 800
SCREEN_HEIGHT = 600
SCREEN_TITLE = "Starting Template Simple"


class RandomFilter(RenderTargetTexture):
    def __init__(self, width, height):
        super().__init__(width, height)
        self.program = self.ctx.program(
            vertex_shader="""
            #version 330

            in vec2 in_vert;
            in vec2 in_uv;
            out vec2 uv;

            void main() {
                gl_Position = vec4(in_vert, 0.0, 1.0);
                uv = in_uv;
            }
            """,
            fragment_shader="""
            #version 330

            uniform sampler2D texture0;

            in vec2 uv;
            uniform vec4 my_color;
            out vec4 fragColor;

            void main() {
                vec4 color = texture(texture0, uv);

                if (color.a > 0)
                    fragColor = my_color;
                else
                    fragColor = vec4(0, 0, 0, 0);
            }
            """,
        )
        self.program["my_color"] = 1, 0, 1, 1

    def use(self):
        self._fbo.use()

    def draw(self):
        self.texture.use(0)
        self._quad_fs.render(self.program)


class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title)
        self.filter = RandomFilter(width, height)

    def on_draw(self):
        self.clear()
        self.filter.clear()
        self.filter.use()
        arcade.draw_circle_filled(self.width / 2, self.height / 2, 100, arcade.color.RED)

        self.use()
        self.filter.draw()


def main():
    """ Main function """
    MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    arcade.run()


if __name__ == "__main__":
    main()
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Ray-casting Shadows

[image: ../../_images/example.png]
A common effect for many games is ray-casting. Having the user only be able to see
what is directly in their line-of-sight.

This can be done quickly using shaders. These are small programs that run on the graphics
card. They can take advantage of the Graphics Processing Unit. The GPU has a lot of mini-CPUs
dedicated to processing graphics much faster than your main computer’s CPU can.


Starting Program

Before we start adding shadows, we need a good starting program.
Let’s create some crates to block our vision,
some bombs to hide in them, and a player character:

[image: ../../_images/start4.png]
The listing for this starting program is available at Ray-Casting Starting File.



Step 1: Add-In the Shadertoy


What is Shadertoy?

Where does the name Shadertoy come from?
This class is designed to mimic the Shadertoy [https://www.shadertoy.com/] website.
The website makes it easy to experiment with shaders, and those shaders can be run
using the Arcade library.


Now, let’s create a shader. We can program shaders using Arcade’s Shadertoy class.

We’ll modify our prior program to import the Shadertoy class:


Import Shadertoy

from arcade.experimental import Shadertoy







Next, we’ll need some shader-related variables. In addition to a variable to hold the shader, we are also
going to need to keep track of a couple frame buffer objects (FBOs). You can store image data in an
FBO and send it to the shader program. An FBO is held on the graphics card. Manipulating an FBO there
is much faster than working with one in loaded into main memory.


Not just for images!

FBOs can hold more than just image-related data, but for now, just think of them as images.


Shadertoy has four built-in channels that our shader programs can work with.
Channels can be mapped to FBOs.
This allows us to pass image data to our shader program for it to process.
The four channels are numbered 0 to 3.

We’ll be using two channels to cast shadows.
We will use the channel0 variable to hold our barriers that can cast shadows.
We will use the channel1 variable to hold the
ground, bombs, or anything we want to be hidden by shadows.


Create shader variables

    def __init__(self, width, height, title):
        super().__init__(width, height, title)

        # The shader toy and 'channels' we'll be using
        self.shadertoy = None
        self.channel0 = None
        self.channel1 = None
        self.load_shader()

        # Sprites and sprite lists
        self.player_sprite = None
        self.wall_list = arcade.SpriteList()
        self.player_list = arcade.SpriteList()
        self.bomb_list = arcade.SpriteList()
        self.physics_engine = None

        self.generate_sprites()
        arcade.set_background_color(arcade.color.ARMY_GREEN)







These are just empty place-holders. We’ll load our shader and create FBOs to hold the image data we send
the shader in a load_shader method: This code creates the shader and the FBOs:


Create the shader, and the FBOs

    def load_shader(self):
        # Where is the shader file? Must be specified as a path.
        shader_file_path = Path("step_01.glsl")

        # Size of the window
        window_size = self.get_size()

        # Create the shader toy
        self.shadertoy = Shadertoy.create_from_file(window_size, shader_file_path)

        # Create the channels 0 and 1 frame buffers.
        # Make the buffer the size of the window, with 4 channels (RGBA)
        self.channel0 = self.shadertoy.ctx.framebuffer(
            color_attachments=[self.shadertoy.ctx.texture(window_size, components=4)]
        )
        self.channel1 = self.shadertoy.ctx.framebuffer(
            color_attachments=[self.shadertoy.ctx.texture(window_size, components=4)]
        )

        # Assign the frame buffers to the channels
        self.shadertoy.channel_0 = self.channel0.color_attachments[0]
        self.shadertoy.channel_1 = self.channel1.color_attachments[0]







As you’ll note, the method loads a “glsl” program from another file.
Our ray-casting program will be made of two files. One file will hold our Python
program, and one file will hold our Shader program.
Shader programs are written in a language
called OpenGL Shading Language (GLSL). This language’s syntax is similar to C, Java, or C#.

Our first shader will be straight-forward. It will just take input from channel 0 and copy it to the
output.


GLSL Program for Step 1

void mainImage( out vec4 fragColor, in vec2 fragCoord )
{
    vec2 normalizedFragCoord = fragCoord/iResolution.xy;
    fragColor = texture(iChannel0, normalizedFragCoord);
}







How does this shader work?
For each point in our output, this mainImage function runs and
calculates our output color. For a window that is 800x600 pixels, this function runs
480,000 times for each frame. Modern GPUs can have anywhere between 500-5,000 “cores”
that can calculate these points in parallel for faster processing.

Our current coordinate we are calculating we’ve brought in as a parameter called fragCoord.
The function needs to calculate a color for this coordinate and store it the output
variable fragColor.
You can see both the input and output variables in the parameters for the mainImage
function. Note that the input data is labeled in and the output data is labeled
out. This may be a bit different than what you are used to.

The vec2 data type is an array of two numbers. Likewise there are vec3 and vec4
data types. These can be used to store coordinates, and also colors.

Or first step is to normalize the x, y coordinate to a number between 0.0 and 1.0.
This normalized two-number x/y vector we store in normalizedFragCoord.

vec2 p = fragCoord/iResolution.xy;





We need to grab the color at this point curPoint from the channel 0 FBO. We can do this
with the built-in texture function:

texture(iChannel0, curPoint)





Then we store it to our “out” fragColor variable and we are done:

fragColor = texture(iChannel0, normalizedCoord);





Now that we have our shader, a couple FBOs, and our initial GLSL program, we can flip back
to our Python program and update the drawing code to use them:


Drawing using the shader

    def on_draw(self):
        # Select the channel 0 frame buffer to draw on
        self.channel0.use()
        self.channel0.clear()
        # Draw the walls
        self.wall_list.draw()

        # Select this window to draw on
        self.use()
        # Clear to background color
        self.clear()
        # Run the shader and render to the window
        self.shadertoy.render()







When we run self.channel0.use(), all subsequent drawing commands will draw not to the
screen, but our FBO image buffer. When we run self.use() we’ll go back to drawing on our
window.

Running the program, our output should look like:

[image: ../../_images/step_011.png]

	Step 1 ← Full listing of where we are right now


	step_01.py Diff ← What we changed to get here






Step 2: Simple Shader Experiment

How do we know our shader is really working? As it is just straight copying everything across,
it is hard to tell.

We can modify our shader to get the current texture color and store it in the variable inColor.
A color has four components, red-green-blue and alpha. If the alpha is above zero, we can output
a red color. If the alpha is zero, we output a blue color.


Note

Colors in OpenGL are specified in RGB or RGBA format. But instead of numbers going from 0-255, each
component is a floating point number from 0.0 to 1.0.




GLSL Program for Step 2

void mainImage( out vec4 fragColor, in vec2 fragCoord )
{
    vec2 normalizedFragCoord = fragCoord/iResolution.xy;
    vec4 inColor = texture(iChannel0, normalizedFragCoord);
    if (inColor.a > 0.0)
        // Set to a red color
        fragColor = vec4(1.0, 0.0, 0.0, 1.0);
    else
        // Set to a blue color
        fragColor = vec4(0.0, 0.0, 1.0, 1.0);
}







Giving us a resulting image that looks like:

[image: ../../_images/step_02.png]


Step 3: Creating a Light

Our next step is to create a light. We’ll be fading between no light (black) and whatever we draw
in Channel 1.

[image: ../../_images/step_03.png]
In this step, we won’t worry about drawing the walls yet.

This step will require us to pass additional data into our shader. We’ll do this using uniforms.
We will pass in where the light is, and the light size.

We first declare and use the variables in our shader program.


GLSL Program for Step 3

// x, y position of the light
uniform vec2 lightPosition;
// Size of light in pixels
uniform float lightSize;







Next, we need to know how far away this point is from the light. We do that
by subtracting this point from the light position. We can perform mathematical
operations on vectors, so we just subtract. Then we use the build-in
length function to get a floating point number of how long the length of this
vector is.


GLSL Program for Step 3

    // Distance in pixels to the light
    float distanceToLight = length(lightPosition - fragCoord);







Next, we need to get the coordinate of the pixel we are calculating, but
normalized. The coordinates will range from 0.0 to 1.0, with the left
bottom of the window at (0,0), and the top right at (1,1). Normalized coordinates
are used in shaders to make scaling up and down easy.


GLSL Program for Step 3

    // Normalize the fragment coordinate from (0.0, 0.0) to (1.0, 1.0)
    vec2 normalizedFragCoord = fragCoord/iResolution.xy;







Then we need to calculate how much light is falling on this coordinate.
This number will also be normalized.
A number of 0.0 will be in complete shadow, and 1.0 will be fully lit.


Linear or Squared?

The smoothstep function scales linearly. (Well, actually is uses
Hermite interpolation, but mostly linear.)
In reality,
the intensity of light is inversely proportional to the square of the
distance in reality. The implementation of this is left up to the reader.


We will use the built-in smoothstep function that will take how large
our light size is, and how far we are from the light. Then scale it from a
number 0.0 to 1.0.

If we are 0.0 pixels from the light, we’ll get a 0.0 back. If we are halfway
to the light we’ll get 0.5. If we are at the light’s edge, we’ll get 1.0. If
we are beyond the light’s edge we’ll get 1.0.

Unfortunately this is backwards from what we want. We want 1.0 at the center,
and 0.0 outside the light. So a simple subtraction from 1.0 will solve this issue.


GLSL Program for Step 3

    // Start our mixing variable at 1.0
    float lightAmount = 1.0;

    // Find out how much light we have based on the distance to our light
    lightAmount *= 1.0 - smoothstep(0.0, lightSize, distanceToLight);







Next, we are going to use the built-in mix function and the lightAmount
variable to alternate between whatever is in channel 1, and a black shadow color.


GLSL Program for Step 3

    // We'll alternate our display between black and whatever is in channel 1
    vec4 blackColor = vec4(0.0, 0.0, 0.0, 1.0);

    // Our fragment color will be somewhere between black and channel 1
    // dependent on the value of b.
    fragColor = mix(blackColor, texture(iChannel1, normalizedFragCoord), lightAmount);







Finally we’ll go back to the Python program and update our on_draw method to:


	Draw the bombs into channel 1.


	Send the player position and the size of the light using the uniform.


	Draw the player character on the window.





Drawing using the shader

    def on_draw(self):
        # Select the channel 0 frame buffer to draw on
        self.channel0.use()
        self.channel0.clear()
        # Draw the walls
        self.wall_list.draw()

        self.channel1.use()
        self.channel1.clear()
        # Draw the bombs
        self.bomb_list.draw()

        # Select this window to draw on
        self.use()
        # Clear to background color
        self.clear()
        # Run the shader and render to the window
        self.shadertoy.program['lightPosition'] = self.player_sprite.position
        self.shadertoy.program['lightSize'] = 300
        self.shadertoy.render()
        # Draw the player
        self.player_list.draw()








Note

If you set a uniform variable using program, that variable has to exist in the
glsl program, and be used or you’ll get an error. The glsl compiler will automatically
drop unused variables, causing a confusing error when the program says a variable
is missing even if you’ve declared it.




	Step 3 Python ← Full listing of where we are right now with the Python program


	step_03.py Diff ← What we changed to get here


	Step 3 GLSL ← Full listing of where we are right now with the GLSL program


	step_03.glsl Diff ← What we changed to get here






Step 4: Make the Walls Shadowed

[image: ../../_images/step_04.png]
In addition to the light, we want the walls to show up in shadow for this step.
We don’t need to change our Python program at all for this, just the GLSL program.

First, we’ll add to our GLSL program a terrain function. This will sample channel
0. If the pixel there has an alpha of 0.1 or greater (a barrier to our light),
we’ll use the step function and get 1.0. Otherwise we’ll get 0.0.
Then, since we want this reversed, (0.0 for barriers, 1.0 for no barrier)
we’ll subtract from 1.0:


GLSL Program for Step 4

float terrain(vec2 samplePoint)
{
    float samplePointAlpha = texture(iChannel0, samplePoint).a;
    float sampleStepped = step(0.1, samplePointAlpha);
    float returnValue = 1.0 - sampleStepped;

    return returnValue;
}







Next, we’ll factor in this barrier to our light. So our light amount will be a
combination of the distance from the light, and if there’s a barrier object on
this pixel.


GLSL Program for Step 4

    // Start our mixing variable at 1.0
    float lightAmount = 1.0;

    float shadowAmount = terrain(normalizedFragCoord);
    lightAmount *= shadowAmount;

    // Find out how much light we have based on the distance to our light
    lightAmount *= 1.0 - smoothstep(0.0, lightSize, distanceToLight);








	Step 4 GLSL ← Full listing of where we are right now with the GLSL program


	step_04.glsl Diff ← What we changed to get here






Step 5: Cast the Shadows

[image: ../../_images/step_05.png]
Now it is time to cast the shadows.

This involves a lot of “sampling”. We start at our current point and draw a line to where the
light is. We will sample “N” times along that line. If we spot a barrier, our coordinate must
be in shadow.

[image: ../../_images/sample_points.svg]How many times do we sample? If we don’t sample enough times, we miss barriers and
end up with weird shadows. This first image
is if we only sample twice. Once where we are, and once in the middle:

[image: ../../_images/n2.png]
If N is three, we end up with three copies of the shadow:

[image: ../../_images/n3.png]
With an N of 10:

[image: ../../_images/n10.png]
We can use an N of 500 to get a good quality shadow. We might need more if
your barriers are small, and the light range is large.

[image: ../../_images/n500.png]
Keep in mind there is a speed trade-off. With 800x600 pixels, we have 480,000 pixels to calculate.
If each of those pixels has a loop that does 500 samples, we are sampling 480,000x500 = 240,000 sample
per frame, or 14.4 million samples per second, still very do-able with modern graphics cards.

But what if you scale up? A 4k monitor would need 247 billion samples per second!
There are optimizations that would be done, such as exiting out of the for loop once we
are in shadow, and not calculating for points beyond the light’s range.
We aren’t covering that here, but even with 2D, it will be important to
understand what the shader is doing to keep reasonable performance.


	Step 5 GLSL ← Full listing of where we are right now with the GLSL program


	step_05.glsl Diff ← What we changed to get here






Step 6: Soft Shadows and Wall Drawing

[image: ../../_images/step_06.png]
With one more line of code, we can soften up the shadows so they don’t have
such a “hard” edge to them.

To do this, modify the terrain function in our GLSL program.
Rather than return 0.0 or 1.0, we’ll return 0.0 or 0.98.
This allows edges to only partially block the light.


GLSL Program for Step 6

float terrain(vec2 samplePoint)
{
    float samplePointAlpha = texture(iChannel0, samplePoint).a;
    float sampleStepped = step(0.1, samplePointAlpha);
    float returnValue = 1.0 - sampleStepped;

    // Soften the shadows. Comment out for hard shadows.
    // The closer the first number is to 1.0, the softer the shadows.
    returnValue = mix(0.98, 1.0, returnValue);







And then we can go ahead and draw the barriers back on the screen so we can
see what is casting the shadows.


Step 6, Draw the Barriers

    def on_draw(self):
        # Select the channel 0 frame buffer to draw on
        self.channel0.use()
        self.channel0.clear()
        # Draw the walls
        self.wall_list.draw()

        self.channel1.use()
        self.channel1.clear()
        # Draw the bombs
        self.bomb_list.draw()

        # Select this window to draw on
        self.use()
        # Clear to background color
        self.clear()
        # Run the shader and render to the window
        self.shadertoy.program['lightPosition'] = self.player_sprite.position
        self.shadertoy.program['lightSize'] = 300
        self.shadertoy.render()

        # Draw the walls
        self.wall_list.draw()

        # Draw the player
        self.player_list.draw()








	Step 6 Python ← Full listing of where we are right now with the Python program


	Step 6 GLSL ← Full listing of where we are right now with the GLSL program


	step_06.glsl Diff ← What we changed to get here






Step 7 - Support window resizing

What if you need to resize the window? First enable resizing:

You’ll need to enable resizing in the window’s __init__:


Enable resizing

class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title, resizable=True)







Then we need to override the Window.resize method to also resize the shadertoy:


Resizing the window

    def on_resize(self, width: float, height: float):
        super().on_resize(width, height)
        self.shadertoy.resize((width, height))








	Step 7 Python ← Full listing of where we are right now with the Python program


	step_07.py Diff ← What we changed to get here






Step 8 - Support scrolling

What if we want to scroll around the screen? Have a GUI that doesn’t scroll?

First, we’ll add a camera for the scrolling parts of the screen (sprites) and another
camera for the non-scrolling GUI bits. Also, we’ll create some text to toss on the
screen as something for the GUI.


MyGame.__init__

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

	    def __init__(self, width, height, title):
        super().__init__(width, height, title, resizable=True)

        # The shader toy and 'channels' we'll be using
        self.shadertoy = None
        self.channel0 = None
        self.channel1 = None
        self.load_shader()

        # Sprites and sprite lists
        self.player_sprite = None
        self.wall_list = arcade.SpriteList()
        self.player_list = arcade.SpriteList()
        self.bomb_list = arcade.SpriteList()
        self.physics_engine = None

        # Create cameras used for scrolling
        self.camera_sprites = arcade.Camera(width, height)
        self.camera_gui = arcade.Camera(width, height)

        self.generate_sprites()

        # Our sample GUI text
        self.score_text = arcade.Text("Score: 0", 10, 10, arcade.color.WHITE, 24)

        arcade.set_background_color(arcade.color.ARMY_GREEN)










Next up, we need to draw and use the cameras. This complicates our shader as it doesn’t
care about the scrolling, so we have to pass it a position not effected by the camera position.
Thus we subtract it out.


MyGame.on_draw

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

	    def on_draw(self):
        # Use our scrolled camera
        self.camera_sprites.use()

        # Select the channel 0 frame buffer to draw on
        self.channel0.use()
        self.channel0.clear()
        # Draw the walls
        self.wall_list.draw()

        self.channel1.use()
        self.channel1.clear()
        # Draw the bombs
        self.bomb_list.draw()

        # Select this window to draw on
        self.use()
        # Clear to background color
        self.clear()

        # Calculate the light position. We have to subtract the camera position
        # from the player position to get screen-relative coordinates.
        p = (self.player_sprite.position[0] - self.camera_sprites.position[0],
             self.player_sprite.position[1] - self.camera_sprites.position[1])

        # Set the uniform data
        self.shadertoy.program['lightPosition'] = p
        self.shadertoy.program['lightSize'] = 300

        # Run the shader and render to the window
        self.shadertoy.render()

        # Draw the walls
        self.wall_list.draw()

        # Draw the player
        self.player_list.draw()

        # Switch to the un-scrolled camera to draw the GUI with
        self.camera_gui.use()
        # Draw our sample GUI text
        self.score_text.draw()










When we update, we need to scroll the camera to where the user is:


MyGame.on_update

	1
2
3
4
5
6
7
8

	    def on_update(self, delta_time):
        """ Movement and game logic """

        # Call update on all sprites (The sprites don't do much in this
        # example though.)
        self.physics_engine.update()
        # Scroll the screen to the player
        self.scroll_to_player()










We need that new function:


MyGame.scroll_to_player

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

	    def scroll_to_player(self, speed=CAMERA_SPEED):
        """
        Scroll the window to the player.

        if CAMERA_SPEED is 1, the camera will immediately move to the desired position.
        Anything between 0 and 1 will have the camera move to the location with a smoother
        pan.
        """

        position = Vec2(self.player_sprite.center_x - self.width / 2,
                        self.player_sprite.center_y - self.height / 2)
        self.camera_sprites.move_to(position, speed)










Finally, when we resize the window, we have to resize our cameras:


MyGame.on_resize

	1
2
3
4
5

	    def on_resize(self, width: float, height: float):
        super().on_resize(width, height)
        self.camera_sprites.resize(width, height)
        self.camera_gui.resize(width, height)
        self.shadertoy.resize((width, height))











	Step 8 Python ← Full listing of where we are right now with the Python program


	step_08.py Diff ← What we changed to get here






Bibliography

Before I wrote this tutorial I did not know how these shadows were made. I
found the sample code
Simple 2d Ray-Cast Shadow [https://www.shadertoy.com/view/tddXzj] by jt
which allowed me to very slowly figure out how to cast shadows.
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CRT Filter

If you’d like an 80s feel to your games, you can use the built-in CRT filter.

[image: ../../_images/crt_filter_example.png]
You can create a CRT filter with code like this:

# Create the crt filter
self.crt_filter = CRTFilter(width, height,
                            resolution_down_scale=6.0,
                            hard_scan=-8.0,
                            hard_pix=-3.0,
                            display_warp = Vec2(1.0 / 32.0, 1.0 / 24.0),
                            mask_dark=0.5,
                            mask_light=1.5)





You can play around with the parameters to get an idea of what they do.
For example:

Resolution Down Sampling


[image: ../../_images/down_1.png]

resolution_down_scale = 1




[image: ../../_images/down_6.png]

resolution_down_scale = 6



To use the CRT Filter, your on_draw method should first draw everything to the
CRT filter. At this point, nothing draws to the screen, we are just drawing to an
internal frame buffer.

Then, once everything is drawn to the CRT filter, render that filter to the screen.

# Draw our stuff into the CRT filter instead of on screen
self.crt_filter.use()
self.crt_filter.clear()
self.sprite_list.draw()

# Next, switch back to the screen and dump the contents of the CRT filter
# to it.
self.use()
self.clear()
self.crt_filter.draw()






Full Example Code

The example code just animates a Pac-Man image. You can toggle the CRT filter on
or off by hitting the space bar.

Images to run this example can be found here:
https://github.com/pythonarcade/arcade/tree/development/doc/tutorials/crt_filter

from pathlib import Path
import arcade
from arcade.experimental.crt_filter import CRTFilter
from pyglet.math import Vec2


# Do the math to figure out our screen dimensions
SCREEN_WIDTH = 800
SCREEN_HEIGHT = 1100
SCREEN_TITLE = "ShaderToy Demo"
RESOURCE_DIR = Path(__file__).parent


class MyGame(arcade.Window):

    def __init__(self, width, height, title):
        super().__init__(width, height, title, resizable=True)

        # Create the crt filter
        self.crt_filter = CRTFilter(width, height,
                                    resolution_down_scale=6.0,
                                    hard_scan=-8.0,
                                    hard_pix=-3.0,
                                    display_warp = Vec2(1.0 / 32.0, 1.0 / 24.0),
                                    mask_dark=0.5,
                                    mask_light=1.5)

        self.filter_on = True

        # Create some stuff to draw on the screen
        self.sprite_list = arcade.SpriteList()

        full = arcade.Sprite(RESOURCE_DIR / "Pac-man.png")
        full.center_x = width / 2
        full.center_y = height / 2
        full.scale = width / full.width
        self.sprite_list.append(full)

        my_sprite = arcade.Sprite(RESOURCE_DIR / "pac_man_sprite_sheet.png",
                                  scale=5, image_x=4, image_y=65, image_width=13, image_height=15)
        my_sprite.change_x = 1
        self.sprite_list.append(my_sprite)
        my_sprite.center_x = 100
        my_sprite.center_y = 300

        my_sprite = arcade.Sprite(RESOURCE_DIR / "pac_man_sprite_sheet.png",
                                  scale=5, image_x=4, image_y=81, image_width=13, image_height=15)
        my_sprite.change_x = -1
        self.sprite_list.append(my_sprite)
        my_sprite.center_x = 800
        my_sprite.center_y = 200

        my_sprite = arcade.AnimatedTimeBasedSprite()
        texture = arcade.load_texture(RESOURCE_DIR / "pac_man_sprite_sheet.png", x=4, y=1, width=13, height=15)
        frame = arcade.AnimationKeyframe(tile_id=0,
                                         duration=150,
                                         texture=texture)
        my_sprite.frames.append(frame)
        texture = arcade.load_texture(RESOURCE_DIR / "pac_man_sprite_sheet.png", x=20, y=1, width=13, height=15)
        frame = arcade.AnimationKeyframe(tile_id=1,
                                         duration=150,
                                         texture=texture)
        my_sprite.frames.append(frame)

        my_sprite.change_x = 1
        self.sprite_list.append(my_sprite)
        my_sprite.center_x = 0
        my_sprite.center_y = 300
        my_sprite.texture = texture
        my_sprite.scale = 5.0

    def on_draw(self):
        if self.filter_on:
            # Draw our stuff into the CRT filter instead of on screen
            self.crt_filter.use()
            self.crt_filter.clear()
            self.sprite_list.draw()

            # Next, switch back to the screen and dump the contents of the CRT filter
            # to it.
            self.use()
            self.clear()
            self.crt_filter.draw()
        else:
            # Draw our stuff into the screen
            self.use()
            self.clear()
            self.sprite_list.draw()

    def on_update(self, dt):
        # Keep track of elapsed time
        self.sprite_list.update()
        self.sprite_list.update_animation(dt)
        for sprite in self.sprite_list:
            if sprite.left > self.width and sprite.change_x > 0:
                sprite.right = 0
            if sprite.right < 0 and sprite.change_x < 0:
                sprite.left = self.width

    def on_key_press(self, key, mod):
        if key == arcade.key.SPACE:
            self.filter_on = not self.filter_on


if __name__ == "__main__":
    MyGame(SCREEN_WIDTH, SCREEN_HEIGHT, SCREEN_TITLE)
    arcade.run()
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Shader Toy Tutorial - Glow


[image: ../../_images/cyber_fuji_2020.png]

cyber_fuji_2020.glsl Full Listing



Graphics cards can run programs written in the C-like language OpenGL Shading Language, or GLSL for short.
These programs can be easily parallelized and run across the processors of the
graphics card GPU.

Shaders take a bi