Bronze Belt Ninja Guide
Activity 12: Dropping Bombs Part 6




@ CODENINJAS'

PARTICLES

When an action occurs in a game, adding an effect can
make it more visually interesting and inform the player
what the nature of the action is. Particles are a useful,
flexible way to implement these effects. Think of some
examples of particles used in popular games: bubbles
when a player is underwater, sparkles around a valuable
item, and explosion particles around damaging items.

Particles can be used to create numerous effects and
can be emitted in multiple dimensions within a scene.
In 3D games within Godot, the CPUParticles3D node
can be used to create particles. This specific kind of
node uses the computers CPU, or Central Processing
Unit, to render particles. There are usually many
particles that need to be rendered at once to make an
effect visible and visually attractive. Rendering so many
particles can be computationally demanding; often it is
helpful to use the GPU which is optimized to perform
the exact kinds of computations that rendering
particles requires. However, not all computers have a
GPU strong enough to render particles, so using the CPU makes playing games that
use particles more accessible for a variety of hardware.

Within the CPUParticles3D node, there are many settings that assist in determining
the direction, lifetime, scale, look, and speed of particles when they emit. To
function, each particle needs a Mesh. The Mesh determines the look that each
particle will have when they spawn in.
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ACTIVITY 12: DROPPING BOMBS PART 6

In this project, you will expand on Dropping Bombs by adding particles to the
Rocket and Bomb. Additionally, you will script these particles to emit at the
appropriate time.

By the end of this activity, you will have explored how to create, edit, and script
particles.
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All projects will be stored in a path like:
/Users/[MyComputerUsername]/[Mylnitials]Godot

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

v /Users/nappi/LNGodot

This is the computer’s username; yours will be different.

After opening Godot, in the top left corner select + Create. A Create New Project
window will pop up. Name the project [Mylnitials]DroppingBombsé.

Check that Create Folder is turned on, and that the Compatibility mode for the
renderer is being used. Then click Create.

% Create New Project = O X

Project Name:

Project Path: B Create Folder D
C:/Users/)ae Makitalo/Documents/|M-Godot/jmdroppingbo & = Browse
The project folder will be automatically created.

Renderer:
Forward+
Mobile

@ Compatibility

The renderer can be changec
Version Control Metadata: Git v
@ Edit Now

Cancel
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3 Don't create the main scene and Main root node just yet!

Extract BB Activity 12 - Ninja Starter Pack.zip and select all folders inside. Drag
them into the res:// folder in FileSystem.

At the top center of the editor, check that 3D is selected.

FileSystem B B = | Activity 12- Ninja St
' D File Home e e

-

Reminder:

Double-click on the folder icon from Downloads. Then
right-click on the zip file and select Extract All. Press
CTRL + J on the keyboard to reopen the File Explorer.
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4 In FileSystem, navigate to the Scenes folder, and double click main.tscn to open
it. Notice the main scene already has the score Ul created from Part 5.

Scene
+ & Filter: name,
Remote

O Main

Camera3D

-
® Sky

Y @

O GameEnd
[=] Texti

Label

OO I o © B o I © B O O T O B O B O]

5 In the top right corner, click the play button to run the game. Click Select Current
to define the main scene.

% Please Confirm... _ m %

Mo main scene has ¢ been defined. Select one?

You can change it later in "Pro

Select Cancel
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6 The game will not load on the first playtest and will crash immediately. There will
be a parser error stating that Globals is not declared in the current scope.

Ignore this; it will get fixed in the next steps.

Stack Trace

Thread: Main Thread

Stack Frames

0 - res://Scripts/game_controller.gd:13 - at function:

7 Add a Globals script to the project.

In the top left corner of the editor, select Project. Select Project Settings from the
dropdown menu.

Project Debug Editor Help

Project Settings...

sion Control
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8 In the Project Settings window, select the Globals tab. Then, click the folder icon.

# Project Settings (project.godat) — O *

9 In the new popup window, open the Scripts folder. Select the globals.gd file and
click Open.

@ OpenaFile

[4 4+ Path:

Favorites: Directories & Files:

globals.gd
Recent:
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1 o Click Add and double check that the node has appeared in the list below. Close
the Project Settings window.

¥ Project Settings (project.godot)
Globals
Autoload
Path: Set path or press "Add" to create a script Em Node Name:

Name Path

res://Scripts/globals.gd

1 1 Playtest the game. Now that the Globals script is set, the playtest window will
open.

Notice that the game is the same as where Dropping Bombs Part 5 left off.

Press Any Key To Starﬂ

PO 004444
/ Pause for Sensei Stop #1! \

Check in with a Code Sensei before moving on. Make
sure the Globals script, Ninja Starter Pack, and main
scene are set up properly.

Reminder: Save your work!

- /
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1 2 Give the rocket smoke particle effects!

In FileSystem, open the rocket.tscn scene found under Scenes > Objects.

FileSystem

{ res://Scenes/Objects/rock [ + & Filter:name, titype, Q 3§

Filter Files Q

v Player

, K] MeshInstance3D
O TR B MeshlInstance3C
@ CollisionShape3D

HE PlayerAnimation

3 AnimationTree

mm bomb.tscn

1 mm rocket.tscn
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1 3 Select the 3D Workspace.

Click the blue Z nodule on the orientation gizmo in the top right of the workspace
to look down the Z axis.

Pro Tip:

_2‘ The particles will render in the 3D workspace without
needing to playtest the game!
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14 In Scene, add a new CPUParticles3D node as a child to the Player and rename it
Smoke.

There will be an error icon next to the node because a mesh and a material have
yet to be assigned. Don't worry; this will get fixed in the following steps.

Sceng

4+ @ Filterrname, tt Q B 3

1 Player O o]
MeshInstance3D (0]
@ CollisionShape3D ®
HE PlayerAnimation
¥ AnimationTree

— {3 Smoke

Smoke
Type: CPUParticles3D
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1 5 In Inspector, under Drawing, click the drop-down menu to the right of Mesh.
Select New QuadMesh.

The rocket should have many large grey squares dropping from it. Since they all
have the same material, it looks like they are one long rectangle whose shape
varies in length.

Time

Drawing

Emiss :_"_

Partic r
Direct

Gravit
Initial
Angul ®
Linear @ N
Radial < N
Tange [N Ney
Damp g3 p
Angle @

T Ney
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1 6 Click on the square icon next to Mesh.

Under Mesh, click the drop-down menu to the right of Material. Select New
StandardMaterial3D.

C & New StandardMaterial3D

= Mew ORMMaterial3D
'™ New ShaderMaterial
Fl @ Quick Load...

A (i Load...
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1 7 The smoke particles should be darker and somewhat transparent.

Click the sphere to open the material settings. Change the Albedo to a darker
gray, and the alpha value to halfway.

Albedo is the shade and color of the texture. Alpha is the transparency amount.

Albedo

O EREEs

a
HEE
EE SRR

Hex # |[pc6c6c75
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1 8 In the Transparency section, set Transparency to Alpha and Blend Mode to Add.

These settings enable transparency and add transparency based on the alpha
value.

[MENE]

Transparency

1 9 In Inspector, under Time, set the Lifetime to 0.7.

Lifetime controls how long the particle will stay active in the game before it is
destroyed.

{3 CPUParticles3D
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20

21

22

In Inspector, under Emission Shape, click on the dropdown arrow next to Shape.
Select Sphere and change Sphere Radius to 0.5.

The Emission Shape determines what shape particles can spawn in. The sphere
setting will spawn particles in a sphere with the given radius.

Resource Emission Shape
Emission Shape Shape

Sphere Radius

Sphere Radius Point

@ Sphere

Particle Flags Sphere Surface
Direction Box
Gravity Points

Initial Velocity Directed Points

Angular Velocity . Ring

In Inspector, under Gravity, set the y to -50. This will cause the particles to fall
with gravity.

Direction

Gravity

0.0 -50.0

Initial Velocity

In Inspector, under Radial Accel, set the Accel min to -10. This will push the
particles further away from the center of the sphere.

Linear Accel
Radial Accel

Accel Min £  -10.0

Accel Max 0.0

Ve <empty>

Tangential Accel
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23

24

In Inspector, under Scale, set Scale Amount min to 0.1 and Scale Amount max to
2.0.

Now, spawned particles will have a random size between 0.1 and 2.0 times their
size.

Angle

Scale

Scale Amount Ming) 0.1

Scale AmountMa £ 2.0

L
Scale Amount Curve <empty>
Split Scale on

Color

Click the dropdown next to Scale Amount Curve and select New Curve.

Scale

Scale Amou £ 0.5

Scale Amou £ 2.0

Scale AmountC  <empty= I:l

'.-'-|:! t Scale _J New Curve

Color o
(i Quick Load...
Hue Variation __

) . (w Load...
Animation
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2 5 Click the image next to Scale Amount Curve. Under Points, click Add Element and
set the x to 0 and they to 0.

Click Add Element a second time and set the xto 1 and they to 1.
This curve will change the size of the particles over time, starting at 0% of their
size (because Y is 0) and increasing to 100% of their size.

+ Add Element

Resource
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26

27

In Inspector, under Transform, set Position y to -2.6.

Visuallnstance3D

Sorting

O Node3D
Transform

In Inspector, set Amount to 200. If the performance is poor (the project or
particles seem to lag), reduce the amount of particles.

Inspector
E &
[l J E' MoKe

Filter Properties

{3 CPUParticles3D
B on

AR

Emitting
Amount )
Time

05
.2

Lifetime 'y

& CODENINJAS'
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28 View the particles as they render in the 3D workspace. Check that they resemble
the image below.

/ Pause for Sensei Stop #2!

Check in with a Code Sensei before moving on. Make
sure the Smoke particle effect is set up properly.

"1 How did you change the color and
transparency of the smoke?

1 What settings did you change to affect the
particle’s size? How does the size change over
time?

"1 What other settings did you change on the
particle?

K Reminder: Save your work! /
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29 Give the rocket fire particle effects!

In Scene, add a new CPUParticles3D node as a child to the Player. Rename it Fire.
There will be an error icon next to the node because a mesh has yet to be
assigned. Don't worry; this will get fixed in the following steps.

Scene

+ & Filter:name tt Q FE

v Player
MeshInstance3D
@ CollisionShape3D
HH PlayerAnimation
£H AnimationTree
3 smoke

- LI Fire

Fire

30 In Scene, click the open eye icon next to the Smoke node to make it invisible.
This will only render the fire particles, which will make them easier to edit.

scene

4+ & Filter:name tt Q FE

MeshInstance3D

@ CollisionShape3D

HE PlayerAnimation

¥ AnimationTree
{3 smoke

L} Fire
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31

@ CODENINJAS'

In Inspector, under Drawing, click the dropdown to the right of Mesh. Select New
QuadMesh.

The rocket should have many large grey squares dropping from it. Since they all
have the same material, it looks like they are one long rectangle whose shape
varies in length.

iss "
Emi o8

Partic
Direct __
ZZ New Imn

Gravit

N
Initial
Angul ®
Lineal B New Cy
Radial < Ne
Tange [ N
Damp fp
Angle @
Scale

T
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32 Click on the square icon next to Mesh.

Under Mesh, click the dropdown to the right of Material. Select New
StandardMaterial3D.

C @ New StandardMaterial3D

% Mew ORMMaterial3D

% Mew ShaderMaterial

Fl [ Quick Load...

A (@ Load...
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3 3 Click on the sphere to open Material.

Under Material > Albedo, click the dropdown next to Texture. Select Quick Load.

#@ CODENINJAS'

Transparency
Shading
Vertex Color
Albedo

o

LI

BE

xture2D

HZ W

5]

EQDR @ E E

<

Mew Cur
New GradientTexture1D
Mew GradientTexture2D

MNew AnimatedTexture

Activity 12: Dropping Bombs Part 6 | 24




34 Select BB Activity 12 - Flame.png from the Select Texture2D window.

B Select Texture2D

Search files.

35 View the particles as they render in the 3D workspace. Check that they resemble
the image below.

Currently, the particles still have a black background on the fire. This will be fixed
in the following steps.
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3 6 In Material under Transparency, set Transparency to Alpha. Then, set Blend
Mode to Add and Shading Mode to Unshaded.

Material £ ‘ Material £

Next Pass <empty>

Transparency Bt
<en p \)’r:;.
Transpare £) Alpha
Transparency

Mo © | Add Shading
vd 0 Mix
o+, @ Add

Subtract

Shadin J ')
iffuse Mode @ Unshaded

Per-Pi
Multiply Per-Pixel

Shading

Premultiplied Alpha e Per-Vertex

37 View the particles as they render in the 3D workspace. Check that they resemble
the image below.

The fire particles should no longer have a visible background, are few, slow, and
have no variation. Additionally, they emit from inside the rocket. This will get
fixed in the following steps.
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38 In Inspector, set the following properties of the Fire node to the specified values:

¢ Amount to 50

e Lifetimeto 0.7

e Positionyto-3

e Gravity y to-50

¢ Radial accel minto-10
e Radial accel maxto 0

e Scale amount min to 0.5

Refer to steps 19-27 for additional guidance.

& CODENINJAS'

O Node3D
Transform

Euler

Visibility

Direction
Gravity

0.0
Initial Velocity
Angular Velocity
Linear Accel
Radial Accel

Tangential Accel
Damping
Angle

Amount Curve =e2m [:.'t:.-"-'-"
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39 Click the dropdown next to Scale Amount Curve and select New Curve.

Click the image next to Scale Amount Curve. Under Points, click Add Element and
set the xto 0 and they to 1.

Click Add Element a second time, then set the xto1and they to 0.

Inspector

Filter Properties
Scale Amount

Scale Amou £

Scale Amount € <empty> I:I 0.0 0.25 |0.5

Split Scale LJ New Curve Min Domain 0.0

Color [im Quick Load... Max Domain 1.0
Hue Variation

(iw Load... Min Value 0.0

Animation

Left Tan 0.0
Left Mo

+ Add Element
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40 View the particles as they render in the 3D workspace. Check that they resemble
the image below.

The particles are now much more interesting to look at. With the variation in size,
the particles emulate the randomness of fire being emitted from a real rocket.

41 In Scene, click on the closed eye symbol next to the Smoke node to make the
smoke particles visible again.

MeshInstance3D

@ Collisic
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42 View the particles as they render in the 3D workspace. Check that they resemble
the screenshot.

Both the smoke and fire particles should be visible and mixing as they fly
downward.
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4 3 Playtest the game.

Notice that the trail continues downward as the rocket moves, simulating the
rocket flying and leaving its particles behind.

/ Pause for Sensei Stop #3! \

Check in with a Code Sensei before moving on. Make
sure the Fire particle effect is set up properly.

1 How did adding a texture improve the look of
the particle?

1 What did changing the velocity of the particle
change?

1 What other differences were there between
the fire and smoke particles. Why do you think
those differences exist?

\ Reminder: Save your work! /
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44 Give the bomb explosion particle effects!

In FileSystem, open the Bomb Scene found under Scenes > Objects.

FileSystem
< res://Scenes/Objects/bom [
Filter Files Q I

* Favorites:

L am bomb.tscn
am rocket.tscn

& CODENINJAS'

Scene

+ @ Filter: name, titype, Q 3

& Bomb EF e
@ CollisionShape3D ®

MeshInstance3D ®
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4 5 In the 3D Workspace, use the blue Z nodule on the orientation gizmo in the top
right of the workspace to look down the Z axis.

46 In Scene, add a new CPUParticles3D node as a child to the Bomb. Rename it
Explosion.

There will be an error icon next to the node because a mesh and a material have
yet to be assigned. Don’t worry; this will get fixed in the following steps.

ype: CPUParticles3D
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47 In the Inspector for Explosion, under Drawing, next to Mesh, click the drop-down
arrow and select New SphereMesh.

Drawing

Emiss * 1 New Ar

Partic gy o

Direct __
oo New Immedia
Gravit
- Mew E
Initial

Angul ®
Lineal B New CylinderMesh

New CapsuleMesh

Radial <= New PlaneMesh

Scale
T New Te
Color
@ New TorusMes
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48 Add a New StandardMaterial3D to the mesh. Then, under Material, change the
Albedo to a dark gray.

Vertex Color
Albedo

a“
A e e

Swatches

49 Under Time, set Explosiveness to 1. Explosiveness determines the delay between
particles being emitted.
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50

51

In Inspector, under Direction, set Spread to 180. This sets the particles to emit
outward from the bomb, instead of emitting them in a straight line.

Particle Flags

Direction

Direction
1.0
Spread

Flatness

Gravity

Under Initial Velocity, Set Velocity min to 50 and Velocity max to 100. This will
give the particles a random velocity between 50 and 100, creating a more realistic
explosion effect.

Gravity

Initial Velocity

Velocity Min £)  50.0

Velocity Ma € 100.0

Angular Velocity
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In Inspector, set the Gravity y to -500.

Then, create a Scale Amount Curve like the ones created for the Smoke and Fire
particles.

Gravity

Initial Velocity
Angular Velocity
Linear Accel
Radial Accel
Tangential Accel
Damping

Angle

Scale

Scale Amount Min

Scale Amount Max

Refer to step 39 for additional guidance.

& CODENINJAS'
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53 In Inspector, set the following properties of the Explosion node to the specified
values:

e Amountto 100
e Lifetimeto 0.5

{3 CPUParticles3D
Emitting @ on
Amount 's) 100

Refer to steps 19 and 27 for additional guidance.

54 In Inspector, under Time, toggle One Shot to On.

{3 Explosion
Filter Properties
£} CPUParticles3D

Emitting 'S on
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ss Keep the Inspector open and go to the 3D workspace. Toggling Emitting on will
simulate the particles to explode.

Compare with the image below to make sure the explosion is going off correctly.

Pause for Sensei Stop #4! \

Check in with a Code sensei before moving on. Make
sure the Bomb Explosion particle effect is set up

properly.

Reminder: Save your work!
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56 Script the explosion particles to emit at the correct times!

In Scene, click the script icon next to Bomb to open the bomb.gd script.
Scene
+ @ Filter: name,

& Bomb

@ Collisi

’2D %3 3D K Script XL Game & AssetLib

File Edit
Filter S

% bomb.gd

entered(_body: Node) -> void:

Globals.hit.emit()
_ready

_on_body_entered
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57

58

Find TODO 1 in the bomb.gd script.

On the next line, reference the Explosion child node using get_node(), then set
its emitting property to false.

This will set the bomb to not emit particles when the game starts.

func _ready() -> void:

contact_monitor = true

max_contacts_reported = 1

body_entered.connect(_on_body_entered)
TODO

get_node("Explosion").emitting = false

Find TODO 2.

On the next line, reference the Explosion child node using get_node(), then set
its emitting property to true.

On the next line, reference the Meshinstance3D child node using get_node(),
then set its visible property to false.

func _on_body_entered(_body: Node) -> void:

TODO

Globals.hit.emit()
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59 Check the code and update the script as needed.

y_entered(_body: Node) ->

("Explosion").emitting = true

get_node("MeshInstance3D").visible = false

Globals.hit.emit()

This will make the explosion particles emit and make the bomb invisible when the
bomb detects a collision.

60 In FileSystem, under Scripts, open game_controller.gd in the Script workspace.

I’'2D ©¥3D K Script XL Game o Assetlib
O main X
File Edit Search GoTo Debug

qQ

£ game_controller.gd

erInterfac

rInterfa

game_end
Globa
Globals.s

hig
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~
61 Find TODO 3. On the next line, add an await keyword. Then, chain together a call
to the method get_tree(), a call to the method .create_timer() with a value of

1, and a signal to . timeout.

Reference the timeout line in the _process () method for details

game_end.visible = true

%CODENINJAS" Activity 12: Dropping Bombs Part 6 | 43




62 Check the code and update the script as needed, then find TODO 4.

Move the line of code that will remove the player from the scene below the
TODO 4 comment.

TODO

TODO

await get_tre

game_end.visible = true

Globals.started = true

Globals.spawning = false

player.queuve_free()

if Globals.score > high_score:
high_score = Globals.score
update_hig ore(6lobals.score)

Globals.score = @

e(Globals.score)
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6 3 Check the code and update the script as needed.

Notice the player.queue_free() has been moved from above the if-statement to
below TODO 4.

Globals
if Globals.score > high
Global

Notice that when a Bomb collides with the Rocket, the Bomb's explosion particles
emit and then the game ends.
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Pause for Sensei Stop #5!

Congratulations on creating your first game with
particles in Godot! Great job!

Before submitting, check in with a Code Sensei to
make sure the particles and their emission work then
reflect on the following:

1 What did you learn about Particles?

1 Which project in Bronze Belt did you most
enjoy creating and why?

1 What is something that could further improve
the Dropping Bombs project?

1 Which particle effect setting are you
interesting in learning more about?

Reminder: Save your work!

%CODENIN]AS" Activity 12: Dropping Bombs Part 6 | 46



