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CHARACTERBODY VS RIGIDBODY

Godot offers many different objects (nodes) with varying uses, some of which
create better Player characters than others. So far, both CharacterBody and
RigidBody have been introduced, but when should these different objects be used?

A CharacterBody node is
controlled via code. It can
detect collisions with other
objects when moving, but
is not affected by engine
physics properties, like
gravity or friction. In-game
physics can still be applied
through code to mimic this
behavior, giving
developers more precise
control over movement.

The CharacterBody class contains built-in methods to simplify collision responses,
which makes this node class extremely useful as a user-controlled character in
platform (Scavenger Hunt) or top-down (MakeCode-style maze) games.

A RigidBody node is directly controlled by the
physics engine to simulate in-game physics.
RigidBodies are more commonly used when
creating falling objects or projectiles but can be
used to create user-controlled characters when
the character is controlled through forces, like
velocity or acceleration. RigidBodies do not
make ideal code-controlled characters, but are
still useful in games, such as Meany Bird, where
realistic physics and collision responses are
required.
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PHYSICS AND FORCES

Gravity is the force that pulls objects
towards earth. It is the reason apples fall
from trees and tennis balls return to the
ground after being thrown up into the air.
The force of gravity is constant and does
not change.

When throwing a ball in the air or jumping on
a trampoline, instantaneous force is applied
to the object, causing movement in the form
of y-velocity. The y-velocity decreases as
gravity pulls the object back towards earth.
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ACTIVITY 04: SKETCH HEAD

In this project, you will create a platformer game where DoodleHead must bounce
off platforms to reach new heights. This project will explore in-game physics with a
CharacterBody, object collisions, character movement and camera tracking.

By the end of this activity, you will have explored the relationship between gravity
and y-velocity and built-in collision methods in the CharacterBody class.
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Remember all projects will be stored in a path like:
1 /Users/ [MyComputerUsername]/ [Mylnitials]Godot

Don't worry if your path looks slightly different from the picture shown! All
computers have their own username.

v /Users/nappi/LN

this is the computer’'s username, yours will be different

2 In the Godot Project Manager, create a new project.

# Godot Engine - Project Manager - u]

&5 GODOT H Projects & Asset Library i Settings

+ Create (i@ Import Q Scan |Filter Projects Sort: Last Edited

v

3 Name the project [Mylnitials]SketchHead and adjust the project path so the project

is being saved in your folder. Make sure Create Folder is toggled on, set the
renderer to Compatibility, then click Create.

% Create New Project - O X

Project Name:
JMSketchHead|
Project Path: B: Create Folder D
C:/Users/Jae Makitalo/Documents/JM-Godot/jmsketchhead & [P Browse
The project folder will be automatically created.
Renderer:
Forward+ * Supports top, mobile + web platforms.
Mobil raphics.

@ Compatibility ses ( 3 back 3/ES 3.0/WebGL2).

+ Fastest rendering of simf
The renderer can be changed later, but scenes may need to be adjusted.
Version Control Metadata: Git Vv

@ Edit Now
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A Main root node and main scene need to be set for the project. This project is set
4 in a 2D environment so all nodes will be 2D.

Select the 2D Scene as the root node for this project. Rename the Node2D to Main.

Scene

Create Root Node:

O Main
(@) 2D Scene

(0]
(o] User Interface
'

Other Node

Reminder:

Rename a node by double-clicking on it.

5 The main scene needs to be saved.
On the keyboard, press CTRL + S on to save the scene.

Scene Project Debug Editor Help
Scene O [unsaved](*)
4+ @ Filter:name, tt Q K

O Main
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6 This project will contain multiple scenes, so use a Scenes folder to stay organized.

Currently, there are no folders in the FileSystem. Click the new folder icon, name
the new folder Scenes, then click Ok.

25 Save Scene As... - [u] X

FileSystem

4 Path:

Festy
Favorites: Directories & Files:

Filter Files
@ Crea

% Favorites:

Name:

Scenes

B res://

& icon.svg Recent:

OK Cancel

Save Cancel

The path will update from res:// to res://Scenes and the Scenes folder will appear
7 in FileSystem.

Check that the file is called main.tscn and click Save.

® Save Scene As - o FileSystem

4 4  Path: res i
{ res://
Favorites: Directories & Files:

Filter Files
# Favorites:
B res://

Recent: Ba Scenes

& icon.svg

File: | main.tscn All Recognized (*.tscn, *.scn v

Save Cancel
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The main scene has been saved. Click the > arrow beside the Scenes folder to see
8 main.tscn inside.

Scene Project Debug Editor Help FileSystem

Scene O main X ( res://

4+ @ Filter;name, tt QA B 3

Filter Files

% Favorites:

s res://

O Mai (0]
an e @ 250% ©

I Scenes

@ main.tscn

& icon.svg

9 Click the play button to playtest the project.
A window will pop up asking to define the main scene. Click Select Current.
Close the playtest window.

@5 Please Confirm... = O X

No main scene has ever been defined. Select one?

You can change it later in "Project Settings" under the 'application' category.
Select Cancel Select Current

Download BB Activity 04 - Ninja Starter Pack.zip. Open the file in file explorer
1 o and right-click on the zip file to select Extract All.

Today (1)
Recent download history

H Activity 04 - Ninja Starter Pa ™~ [
B = Done

Full download history ety 08 Open
" -
Minja Starter Open in new window
Pack.zip
Extract All...

’%CODE NINJAS Activity 04: Sketch Head | 7




Make sure the Show extracted files when complete is checked, then click
1 1 Extract.

Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder:

| C:\Users\ebatt\Downloads\Activity 04 - Ninja Starter Pack] Browse...

I Show extracted files when complete I

Cancel

12 In Godot, select the res:// folder in FileSystem.

In the File Explorer, press CTRL + A to select all the folders and drag them into
res:// as seen in the image. Check that the following files and folders are present.

l . + | Activity 04 - Ninja Starter Pack

Home Share

A B > ThisPC

Mame

. Assets
. Scenes
. Scripts

Ignore the console errors; these bugs will be fixed at a later point.
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o

Pause for Sensei Stop #1!

Before continuing, check with a Code Sensei and
make sure the main scene is set up and all files are
imported correctly.

Reminder: Save your work!

~

J

This project requires a scrolling background, which has been set up and included
1 3 in the starter code.

In FileSystem, find background.tscn in the Objects folder. Drag the scene into

the node hierarchy to make Background a child of Main.

@ CODENINJAS'

FileSystem

<

Scene

res://Scenes/Objects/back  [] + & Filter:name, tit Q K

Filter Files

|

% Favorites:
i res://
s Assets
s Scenes
L Il Objects

aQ It O Main
- () Background

- @ background.tscn

@ user_interface.tscn

@ main.tscn
B Scripts

& icon.svg
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14 Add a Camera2D as a child node to Main.

Zoom in as needed (using the mouse wheel) so the outline for the camera view
can be seen.

Using Pan Mode (ﬂ), adjust the view in the game window so most of the
background image and the outline showing the camera view can be seen.

Scene

4+ & Filter:name, tt Q B 3

O Main (0]

I_ [#] Background a o
¥ Camera2D (O]

O main(*) X

* ¢ 0O B -y 4K oW
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1 5 Add a CharacterBody2D as a child to Main and rename the node Player.

Scene

4+ @ Fiterrname tt Q K ¢

O Main ©
(] Background a ©
¥ Camera2D 10}
% Player A O

New Concept: CharacterBody

A CharacterBody is a specialized physics body that gives
the developer direct control over movement mechanics.
Unlike a RigidBody (used in Meany Bird), which is affected
by gravity and friction, a CharacterBody is not affected by
these forces so they must be implemented in code.

:—:‘

1 6 The Player needs a shape and a texture. Add a Sprite2D as a child to Player.

Scene
4+ @ Filter:name, tt Q K ¢
O Main 10/

(] Background a ©
¥ Camera2D 10/

% Player A O
® Sprite2D (O]
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In the Inspector for Sprite2D, select the drop-down arrow next to Texture
1 7 <empty>. Use Quick Load to assign the DoodleHead.png texture.

Inspector B8 Select Texture2D — O X
E
® Sprite2D

Filter Properties

CrumbledPaper... DoodleHead.png Platform.png

@ Sprite2D

<empty> D

(=) New ViewportTexture

ts/CrumbledPaperpng

Z New CanvasTexture
Fuzz

[ New CompressedTexture2D

£ New PortableCompressedTexture2D
[l New ImageTexture

I New AtlasTexture

IEl New MeshTexture

=) New CurveTexture

[# New CurveXYZTexture

New GradientTexture1D
New GradientTexture2D

HE New AnimatedTexture

[8 New CameraTexture

@ New ExternalTexture

New PlaceholderTexture2D
& New Texture2DRD

[ New NoiseTexture2D

(I Quick Load...
(i Load...
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1 8 Playtest the project. What do you notice?
DoodleHead takes up the whole screen!

Close the playtest window.

#% JMSketchHead (DEBUG) - 0 X

PInput O2D0 O3D ® ¥ W : 1152x648
F

{
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In the Inspector for Sprite2D, adjust the Scale of DoodleHead to better fit the
1 9 camera view. DoodleHead should have plenty of space to move and collide with
obstacles in the viewport window.

Tinker with values between 0.2 - 0.5.

Inspector
E
® Sprite2D

Filter Properties

@ Sprite2D

Texture o B '@o

Offset
Animation
Region
O Node2D

Transform

Position 0.0
0.0

Rotation 0.0

Scale 1.0
1.0

0.0
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20 Playtest the project.

How does DoodleHead's size compare to the background image and the camera
view? Does it need to be adjusted further?

Close the playtest window.

Note: This playtest window shows a DoodleHead scaled at 0.2.

® MSketchHead (DEBUG) = O

PInput O2D O3D @®@ ¥ = W : 1152x648
|
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21 The Player still needs a shape.

Add a CollisionShape2D as a child node to Player. The CollisionShape2D will
monitor collisions for the Player.

In the Inspector for CollisionShape2D next to Shape <empty>, select the drop-
down arrow to set the shape to a New CapsuleShape2D.

Scene
Inspector

4+ @ Filter:name, tt Q4 K 3 E & ]
O Main [0 CollisionShape2D

[») Background Filter Properties

¥ Camera2D [ CollisionShape2D
* Player Shape <empty> D

|_ ® Sprite2D [ -L New WorldBoundaryShape2D
[] CollisionShape2D ¢ / New SegmentShape2D
l New SeparationRayShape2D
< O New CircleShape2D
L ONew RectangleShape2D
0 New CapsuleShape2D
) New ConvexPolygonShape2D
MNew ConcavePolygonShape2D

With CollisionShape2D selected in the node hierarchy use Pan Mode to center
22 DoodleHead and zoom in on the collision shape in the game window.

Scene
4+ @ Fiterrname tt Q4 £ ¢

O Main
(] Background
& Camera2D
% Player
® Sprite2D

[ collisionShape2D

@ CODENINJAS'
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Using Select mode (H), resize the collision shape to cover DoodleHead's face.
Choose whether to resize the shape so it's slightly larger than DoodleHead's
face, or slightly smaller. A larger collision shape will make the game easier to

play.

width

height

The red dot at the bottom adjusts the height of the shape and the red dot on the
right adjusts the width.
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4 )

Pause for Sensei Stop #2!

Check to make sure DoodleHead is properly scaled
down and has a fitting collision shape!

Reminder: Save your work!

In FileSystem, find the player.gd script inside the Scripts folder. Attach the script
2 3 to the Player node.

FileSystem Scene
{ res://Scripts/player.gd O 4+ @ Filterrname tt Q K 3
Filter Files Q 1- O Main

% Favorites:

© 00 0 0 0

£ platform_spaw
£ playergd

£ PY_playergd
£ PY_spawnergd
£ score.gd

£ score_system.gd
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24 Click on the script icon beside Player to open the player.gd script.

25

@ CODENINJAS'

Scene

4+ @ Fiterrname, tt Q B ¢

O Main ©
[») Background a o
¥ Camera2D ©
% Player F ®

® Sprite2D ©
[ collisionShape2D

Create a new @export variable for x_velocity of type “float”. This variable will set
the Player’s side to side movement speed.

I: h darac t er E: (

New Concept: float

float is a built-in type used for floating-point numbers,
which are numbers that include decimal points, unlike an
integer.
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26 Check the code for the x_velocity variable.

Make sure a colon (:) is added after the variable name, before the variable type is
declared.

nds CharacterBody2D

@export var x_velocity: float]

A default value can be assigned to an export variable in the script and later
27 updated in the Inspector.

In the script, set x_velocity to 100 using the assignment operator (=). This
value can be updated later in the Inspector to customize the project.

extends CharacterBody2D

@export var x_velocity: float = 10608

assignment operator

Inspector
E &
% Player

Filter Properties

£+ player.gd
X Velocity 100.0
% CharacterBody2D

Motion Mode Grounded
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Review: Functions in GDScript
28 GDScript uses a colon and indentation for the function body, unlike JavaScript
which uses { } (curly brackets).

2  function function_name(parameters: any) {

3 //function body
4 } JavaScript

func function_body(parameters: any):

GDScript
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Use the keyword func to define a new method, followed by the method name,
29 _process. The _process method takes one parameter: delta.

The -> void shows what the method returns. This method is void, meaning it
does not return anything.

Make sure the : (colon) is added after the method definition (the method's name,
parameters and return type).

Currently, the editor will show an error. This is because the editor is expecting
the indentation and method body, which has not been added yet.

_process(): part of the Node class, this method is called during the
processing step of the main loop. Processing happens at every frame
and as fast as possible.

Parameters:

1. delta (float): the time since the previous frame, in seconds.
Since processing happens as fast as possible, delta is not
constant.

Returns (void): this method is void, it does not return anything.

func _process(delta: float) -> void:

3 o Inside the _process method, set the velocity.x to 0.

e -I_ ac j_ t |T|' e |:|
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~

Review: If-statements in GDScript

31

If-statements in GDScript are formatted similarly to functions, with a colon and
indentation for the statement body. This is unlike JavaScript, which relies on

curly brackets.

In GDScript, parentheses can be used but are not needed in an if-statement.

7 if (condition) {
8 // then
9 } JavaScript

1f condition:
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With the help of if-statements, the _process() method will be coded to:
32 e Check if the left or right directions buttons are pressed
e Set the Player's x velocity according to the direction button input

e Set the Player's x velocity to 0 when the direction buttons are not being
pressed.

Using the keyword Input, code the first if-statement to check if the ui_left
button is pressed. The ui_left button is the left direction button on the computer
keyboard.

if Imput.1 ' "yl Left™):

21  if (controller.left.isPressed()) {
22
23}

Pro Tip:

| The key word Input accesses the Input class which
By handles key presses, mouse buttons and movement,

gamepads, and input actions. Actions and their events
can be set in the Input Map tab in the project settings.
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3 3 Inside the if-statement, set the Player’s velocity.x to - (negative) x_velocity.
Now, when the left button is pressed, the Player is moved to the left.

Don't forget to indent the code inside the if-statement.

Input.is_action_pressed(): returns true or false depending on if the
action event is being pressed in the current frame.

Parameters:

1. action (StringName): the name of the action event.

Returns (boolean): whether the action event is pressed

velocity.x = E

if Input.is_action_press

velocity.x = -x_velocity
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Flip the DoodleHead texture horizontally by setting the $Sprite2D.flip_h
34 property to true. flip_h flips the texture horizontally, which sets the Player
to face in the same direction that it's moving.

$Sprite2D accesses the Player’s child node, Sprite2D by node name. Make
sure the spelling and capitalization match.

if Input. ("ui_left"):

veloclty.x = -x_veloclty
flip_h =

% Player
® Sprite2D
[ CollisionShape2D

Reminder:

[

L= — Ly symbol is used in GDScript to refer to a node directly
y name. This can only be done when the node that is called
on is a child of the node the script is attached to.
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The if-statement is complete. The code will check if the ui_left action event is
35 pressed, then....

e Move DoodleHead to the left.
e Flip the DoodleHead texture.

Copy the code for the if-statement and paste it underneath to create a second
if-statement. Update the code to:

e Check if the ui_right action event is pressed.
o Set DoodleHead to move to the right.
e Flip the DoodleHead texture back.

Make sure the second if-statement is added underneath the first, not inside it.

if Input.is_action_pressed("ui_left"):
velocity.x = -x_velocity
$Sprite2D.flip_h = true

if
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36 Check the code for the second if-statement and save the script.

s(delta: float) -> void:

ed("ui_left"):
velocity.x = -x_velocity
$Spritez2D.flip_h true
if Input.is_action_p sed("vi_right"):
velocity.x = X_Ve

$Sprite2D.flip_h
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Playtest the project using the direction buttons.

37

Notice how the DoodleHead texture flips but the Player does not move.
This is because a specific method is needed to update the position of a
CharacterBody based on its velocity. Without the method, the CharacterBody

can't move! This method will be added later.

Close the playtest window.
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38 Look at the bottom panel. What do you notice?

A warning can be seen. A warning does not prevent the code from running.

Click on the warning symbol to view the warning.

vtel - Intel(R) Graphics

ut  ®Debugger (1) Audio Animation Shader Editor

Read the warning.
39

What could the warning mean? Where in the code could the warning be
referencing?

Return to the player.gd script and try to find the line of code causing the
warning.

<

[Ignere]Line 13 (UNUSED_PARAMETER): The parameter "delta” is never used in the function "_pro . If this is intended, prefix it with an underscore: "_delta".
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40 The warning points out that the parameter, delta, in the _process method is not
used.

In the player.gd script, change the parameter from delta to _delta. Since delta is

not used in the method, the underscore (_) will tell GDScript to ignore the
argument.

func _process/(_delta: float) -> void:
velocity.x = 0.0

if Input.is_action_pressed("ui_left"):

velocity.x = -x_velocity
$Sprite2D.flip_h = true

if Input.is_action_pressed("vi_right"):
velocity.x = x_velocity
$Sprite2D.flip_h = false

~

Pause for Sensei Stop #3!
Before continuing, check the code in the player.gd script.

Reminder: Save your work!

)
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41 Click 2D to switch from the script editor to the 2D workspace.

Add a StaticBody2D as a child to Main and rename the node Platform.

2D 3D K Script X Game & AssetLib

Scene
+ & Filter:name, tt A K&

Main

() Background

Camera2D

Player
Sprite2D
CollisionShape2D

Platform

New Concept: StaticBody2D

A StaticBody2D is a 2D physics body that can’t be moved
by external forces or contacts.
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The Platform needs a texture and shape. Add a Sprite2D as a child to Platform.
42 In the Inspector for the Sprite2D, assign the platform’s Texture to Platform.png

using Quick Load.

Scene

4+ & Filter:name, tt Q B

O Main
[¢] Background

¥ Camera2D
% Player
® Sprite2D
[ CollisionShape2D
(3 Platform
L ® Sprite2D

Inspector

E

® Sprite2D
Filter Properties

® Sprite2D

Texture N E - v

Offset
Animation

Region

Add a CollisionShape2D as a child to Platform. In the Inspector for
4 3 CollisionShape2D, set the shape to a New RectangleShape2D.

Scene
+ & Filter:name, tt QA &

O Main

[¢] Background a o

¥ Camera2D
% Player

® Sprite2D

[ CollisionShape2D
(] Platform

I_ ® Sprite2D
[ CollisionShape2D

@ CODENINJAS'

Inspector
E & -
[ CollisionShape2D
Filter Properties Q
[ CollisionShape2D
Shape ) [ORectangle v
Disabled On

One Way Collisio On

One Way Collisio 1.0

Debug Color e e ]
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With the Platform’s CollisionShape2D selected in the Scene menu, zoom in on
44 the platform in the game window.

Scene
+ @ Filter:name, tit Q JFE

O Main
(] Background
¥ Camera2D
% Player
® Sprite2D
[ cCollisionShape2D

(3 Platform

® Sprite2D

© © 00 600 0 06 6

[ collisionShape2D
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4 Select the Platform in Scene. Then, use the Move tool (ﬂ) to position the
Platform underneath DoodleHead. The game window may need to be zoomed
out when relocating the Platform.

Scene

4+ & Filter: name, tit Q B
O Main
[¢] Background
# Camera2D
% Player
® Sprite2D
[ collisionShape2D
(] Platform

® Sprite2D

©Q @ © 0 @@ 0@ @ 6

[ collisionShape2D

O main(*) X
¥ ¢ 00 B s WA R

&) qinos &
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46 Playtest the project.

Does DoodleHead fall onto the platform?

DoodleHead and the platform both appear in the viewport but DoodleHead
doesn’t fall on the platform yet.

Close the playtest window.

Y IMSketchHead (DEBUG) - 0 o

1152x648

~

Pause for Sensei Stop #4!
Before continuing, check that the platformis set up correctly.

Reminder: Save your work!

)
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47 Oh no! The Player doesn't fall during playtest. Add code to simulate gravity.

Click on the script icon beside the Player to open player.gd.

Scene

+ @ Filter:name, t:it Q4 &

O Main 10
[¢] Background a e
& Camera2D 9
% Player F o

® Sprite2D (0]
[ CollisionShape2D

(0]
(3 Platform ®
® Sprite2D (0]

(O]

[ cCollisionShape2D

To simulate gravity, two new variables need to be added to the script. Using
48 @export, create the following variables:

e Avariable y_velocity, of type float.
e Avariable gravity of type float.

Add a few empty lines under the x_velocity variable and create the two new
variables. Refer to the x_velocity variable declaration for guidance.
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What could these two new variables represent? How will they help simulate
49 gravity in the game?

The y_velocity variable will be used for Player's y-velocity. This will allow
DoodleHead to jump off the platforms.

The gravity variable will be used to create y-acceleration in the game. This will
cause DoodleHead to fall down back onto platforms, or out of the viewport.

In the script, sety_velocity to -700 and gravity to 1200 as default values. The

50 y_velocity must be large enough so DoodleHead can jump but not so large that
itisn't affected by gravity. @export allows these values to be adjusted in the
Inspector later.

ar x_velocity: float lo@
ar y_velocity: float = -7860
vity: float = 1206
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At the very bottom of the player.gd script, add in the _physics_process()
51 method by typing in the code or using the code completion.

The _physics_process() method is called a set number of times per second, at
the same time the engine calculates physics. By default this is 60 updates each
second (about once every 16 milliseconds). This method is comparable to an
onUpdatelnterval loop in MakeCode Arcade.

func _phyl|

fu _physics_process(delta: fleoat) -> void:

_physics_process(): This method is called during the physics
processing step of the main loop. Physics processing allows for the
frame rate to be synced to the game physics.

Parameters:

1. delta (float): the time in seconds since the previous frame. Delta
will generally be constant in this method.

Returns (void): this method is void, it returns nothing.

Inside the _physics_process() method, increase the Player’s y velocity by
52 multiplying gravity by delta.

This will mimic real life physics by increasing (+=) how fast the player falls
(velocity.y) based on the gravity (gravity), depending (*) on the time elapsed
since the last _physics_process() run (delta).

28

o 29 func _physics_process(delta: float) -> void:
30 velocity.y += gravity * delta
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This game contains platforms for DoodleHead to jump on. If DoodleHead lands
53 on a platform, it should bounce.

Using the is_on_floor() method, which checks whether the physics body has
collided with the floor, try and code the if-statement to change DoodleHead's y
velocity after hitting a platform.

Hint: The y_velocity variable created earlier is negative, unlike gravity which has
a positive value. What could this variable be used for?

func _physics_process(delta: float) -> void:

velocity.y += gravity * delta

if is_on_floor():

is_on_floor(): Part of the CharacterBody2D/3D classes, this method
returns true if the physics body collided with the floor on the last call of
the move_and_slide() method.

Parameters: None

Returns (boolean): whether the CharacterBody2D/3D is on the floor
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54 Check the code. Was DoodleHead assigned a y velocity?

This line will cause DoodleHead to bounce up after colliding with a platform.

func _physics_process(delta: float) -> void:

velocity.y += gravity * delta

if is_on_floor():
velocity.y = y_velocity

Create a new line underneath (not inside) the if-statement inside the method,
55 then call the move_and_slide() method.

move_and_slide() is the method that allows Godot to update the velocity of the
CharacterBody. This method will allow DoodleHead to move side-to-side with

the direction buttons using the set x-velocity.

Check the indentation and spacing for the method and save the script.

func _physics_process(delta: float) -> void:
velocity.y += gravity x delta

if is_on_floor():
velocity.y = y_velocity

move_and_slide()

move_and_slide(): Part of the CharacterBody2D/3D classes, this method
moves the physics body based on velocity. If the physics body collides
with another physics body (like a platform), it will redirect its velocity to
slide along the surface of the object instead of stopping immediately.

Parameters: None

Returns (boolean): whether a collision happened
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Pro Tip:

Sliding along another physics body makes game collisions
more accurate! The CharacterBody will slide along angled
m‘ physics bodies (like slopes) after colliding instead of
stopping immediately. To do this, the CharacterBody's
velocity is projected onto the surface normal of the
colliding object.

56 Playtest the project.

Does DoodleHead bounce on the platform?
Does DoodleHead appear in front of or behind the platform?

Close the playtest window.

| @ JMSketchHead (DEBUG) - O X
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In the Inspector for Player, open the Ordering drop-down menu to change the
57 Z Index from 0 to 1 so DoodleHead appears in front of the platform.

Inspector
E &
% Player

Filter Properties

&% playergd
100.0

-700.0

1200.0
% CharacterBody2D

Grounded
0.0

-1.0

Slide on Ceiling @ On
Floor
Moving Platform
Collision
O CollisionObject2D
Remove

Collision
Input

O Node2D
Transform

Canvasltem
Visibility
Ordering

Z Index

t Enabled

Texture

Material
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58 Playtest the project.

Use the direction buttons to see how side to side movement affects
DoodleHead's bouncing.

& JMSketchHead (DEBUG) - O

Pinput O20 O30 @ sl o0 NESENCET 1152x648

~

Pause for Sensei Stop #5!

Before continuing, check that the code in the player.gd
script is correct.

Reminder: Save your work!
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59 DoodleHead needs more platforms to jump on.
Add a Node2D as a child to Main and rename the node PlatformSpawner.

In FileSystem, find platform_spawner.gd in the Scripts folder. Drag the script to
the PlatformSpawner node to attach it.

Scene

Scene

4+ @ Fiter:name, tt Q B 3 RE Filter: name,

O Main
(] Background
¥ Camera2D
% Player
® Sprite2D
[ CollisionShape2D [ Platform
® Spri

(] Platform

® Sprite2D

© 00000060060 06 6

[0 CollisionShape2D O PlatformSpawner g piatform

© © 0 00 00 60 00

O PlatformSpawner

In the Inspector for PlatformSpawner, set Platform to the Platform node,
60 Camera to the Camera2D node and Player to the Player node.

Inspector

E o :

O PlatformSpawner v
Filter Properties Q

¥ platform_spawner.gd

Platform O[] Platform

Camera £ o Camera2
Player ) vk Player

Platform Spacing  200.0
O Node2D
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61 Playtest the project.

Do more platforms spawn in the viewport? Where do they appear?

What happens to DoodleHead if a platform spawns directly above it?

Close the playtest window.

O2p O3D

1152x648

62 If a platform spawns above DoodleHead, the player gets stuck bouncing

between the two platforms.
Scene
4+ @ Filterrname, tit Q K

O Main
[#] Background

© © 0 00 00 60 060 0

# Camera2D

% Player
® Sprite2D

]

[ CollisionShape2D

(] Platform
L ® Sprite2D
[] CollisionShape2D

O PlatformSpawner

Inspector

E :

[ CollisionShape2D

Filter Properties Q

[ CollisionShape2D

Shape #) ORectangle ~

Disabled on
One Way Colli#® @@ On
One Way Collisio 1.0

S

O Node2D

Debug Color

In the Inspector for the Platform’s CollisionShape2D, turn on One Way
Collisions. This allows items to pass through the collision shape from one

direction but not the other.
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63 Playtest the project.

DoodleHead can pass through the bottom of the platforms and jump up! And...

out of the camera view?

Close the playtest window.

1152x648

When DoodleHead bounces too high, it disappears! The camera needs to follow
64 the player.

Is there a function used in MakeCode Arcade that does something similar?

In FileSystem in the Scripts folder, find camera_2d.gd and drag the script to

attach it to Camera2D.

Beside Camera2D, click on the script icon to open camera_2d.gd.

@ CODENINJAS'

¥ Camera2D
% Player

® Sprite2D

[ CollisionShape2D
(J Platform

® Sprite2D

[ collisionshape2D

O PlatformSpawner

© © 0 0 00 060 0060 0
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65 The camera will need to follow the player, so a node reference is needed.
Since this variable will be a reference to the Player node, and the Player is a
sibling node to the Camera2D, accessing Player via $ (dollar sign) is not
sufficient. Instead, it will be assigned in the Inspector.

Create a new @export variable named player of type CharacterBody2D.

CameraZ2D

Underneath the player variable, add in the _process method by typing in the
66 code or using the code completion tool.

The _process method is similar to an onUpdate loop in MakeCode Arcade.

t var player: CharacterBody2D

func _prq|
Fu _process(delta: float) -> void:
Fu _proper an_re erty > bool:
Fu _property_get t ty: Strin e) -> Variant:
Fu _get_property_1 > Array[Dictionary]:
fu _phy s_proc a: float) -> void:
Fu _validate_property(property: Dic

Ffu _get(property: StringName) -> Variant:
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67 Inside the method add an if-statement.

Add code to check if the player’s y position is less than the camera's y position.

15

In the if -statement, player.position.y accesses the position of the player during
68 game play as long as the variable is assigned to the player node.

To get the camera’s position, position.y is used. Unless specified, the position
property will get the position of the node the script is attached to, which is
Camera2D in this case.

Write a line of code inside the if-statement to set the camera’s y position to the
player’s y position.

s(delta: float)
if player.position.y < position.y:

This code will move the camera’s position up with DoodleHead to keep the
69 player in the camera view.

o l4 func _process(delta: float) -> void:

15 if player.position.y < position.y:
16 position.y = player.position.y

Save the script.
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70 In the Inspector for Camera2D, set Player to Player.

Inspector

E &
o Camera2D
Filter Properties
£ camera_2d.gd
Player O % Player
«# Camera2D
Offset 0.0

71 Playtest the project.

How high up can DoodleHead go?

Close the playtest window.

@ JMSketchHead (DEBUG) — O

Pihput O20 O30 @ P & . P 1152x648

72 A warning error appears in the debugger. Does this error look familiar? How can

it be fixed?
[Ignore]Line 14 (UNUSED_PARAMETER):
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73

74

The parameter delta is not used in the method. Add an underscore in front of
delta to prevent warning errors.

Save the script.

13
£ 14 func _process(_delta: float) -> void:

15 if player.position.y < position.y:

16 position.y = player.position.y

Customize the project.

In the Inspector for PlatformSpawner, the value of platform spacing is set to
200. Adjust the value of platform spacing to change how much vertical space
appears between the spawned platforms.

A larger value will spawn the platforms further apart and a smaller value will
spawn the platforms closer together. Tinker with the Platform Spacing value and
playtest the project to determine how much vertical space is right.

Inspector

E

O PlatformSpawner

Filter Properties Q
£+ platform_spawner.gd

Platform # [] piatform

Camera ) 9 Camera2

Player O % Player

Platform Spacing  200.0
O Node2D
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75 In the Inspector for Player, adjust the values of x velocity and y velocity.

X velocity sets how fast DoodleHead moves along the x axis.

Y velocity sets how high DoodleHead jumps off a platform.

Inspector
E @
% Player

Filter Properties

¥ player.gd
X Velocity 100.0
Y Velocity -700.0
Gravity 1200.0

% CharacterBody2D

Motion Mode Grounded

Pause for Sensei Stop #6!

Before continuing, check that the code in the

camera_2d.gd script is correct.

Reminder: Save your work!
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The game needs a score and game over screen! A global score variable needs to
7 be added first.

Under Project, open Project Settings.

Scene Project Debug Editor

Scene Project Settings...

+ & Version Control

O  Export...
] Pack Project as ZIP...

o Install Android Build Template...

2 Open User Data Folder

@ Tools

Reload Current Project

Quit to Project List
O I‘IdLIUIIHDdeHE[

Globals

Autoload
Path: Setp dd" to create a script. B Node Name:

Global Variable

o] Open a File

4 Path: res://

Favorites: Directories & Files:

Scenes
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79 Inside the Scripts folder, select score_system.gd and click Open.

& Open aFile

{ 4+ Path:

Favorites: Directories & Files:

score_system.g
d

Recent:

I Scenes

The Path and Node Name will update with the added script. Click Add to add the
80 global variable.

Globals

X E Node Name: Sci e + Add

Global Variable
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81 A global variable ScoreSystem has been added. Click Close.

@8 Project Settings (project.godot) - a X

Globals

Autoload

Path: Set path or press "Add" to create a script W Node Name:

Name Path Global Variable

@ tnable
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In the FileSystem, find the user_interface.tscn scene in the Objects folder inside
82 of Scenes. Drag the scene onto the main root.

Scene

+ @ Filter:name tt Q K

O Main

() Background

¥ Camera2D
& Player

® Sprite2D

[ CollisionShape2D
(] Platform

® Sprite2D

[ collisionShape2D
O PlatformSpawner

%% Userlnterface
/U ser_inte
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83 Playtest the project.

What happens with the score? What happens with the game over screen?

Close the playtest window.

2 JMSketchHead (DEBUG) - D X

Play Again?

GAME OVER

Scote: O
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84

play.

The score does not update and the game over screen is present during game

In the FileSystem, find the game_controller.gd script in the Scripts folder. Drag

the script and

attach it to Main.

This script will control the game over canvas and update the score, as
DoodleHead jumps onto platforms.

FileSystem

<

Filter

res://Scripts/game_control [

Files Q 1-

% Favorites:

W res://

s Assets

= Scenes

B Scripts

_

£ camera_2d.qd

£+ game_controller.gd
£ platform_spawner.gd
£+ playergd

£+ score.gd

£ score_system.gd

& icon.svg

@ CODENINJAS'

Scene

@ Filter:name, tit Q B

O Main

[¢] Background
¥ Camera2D
% Player

® Sprite2D

[ CollisionShape2D
() Platform

® Sprite2D

[ CollisionShape2D
O PlatformSpawner

4 Userlnterface
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85 Playtest the project.

Does the score update?

The score should continuously update with each “unit” of height DoodleHead
gains has he jumps higher!

What happens when DoodleHead falls off the screen?
Does the game restart when the Play Again? button is clicked?

Close the playtest window.

) JMsketchHead (DEBUG) - m X

B IMSketchHead (DEBUG) — @l X
P Inpt
Play Agair?

GAME OVER

Score: 1969
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Pause for Sensei Stop #7! \

Congratulations on making your first endless platformer
in Godot! Amazing!

1 When might a CharacterBody2D be used to create
a player instead of a RigidBody2D?

' How do if-statements differ in JavaScript and
GDScript?

"1 When might platforms with one-way collisions be
useful?

Reminder: Press CTRL + S to save your work and submiy
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