Unity Dynamic objects

3 Lane Game
Open Unity, create a new 2D project, and save the scene as “Menu”. Make sure your scene is in 2D view.

You can change colour to a precise value
by entering Hex Color 130011

Hex Color consists of RED GREEN BLUE

RGE 0-1.0 =

Import Assets from the “Tap Tap Escape Assets” Folder. Make sure they are converted to Sprite (2D and Ul).
(If not — select all of them, and in the Inspector, click on Texture Type/ Sprite (2d and Ul).)
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Create a simple menu that looks something like this.

You can change Order of Layer — by changing a number.
(Lower numbers appear under higher numbers, i.e. layer 7 would be above layer 3)

[#] v Sprite Renderer [ 7 R
Sprite » start_sprite
Color
Flip
Draw Mode Simple
Mask Interaction MNate
Sprite Sort Point Center
haterial & Sprites-Defaul @
Additional Settings
Sorting Layer Default

| Order in Layer 1
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When you're finished with the menu, create a new scene. (Keep all of your scenes in the scene folder!)
To create a new scene: Right click, in the assets folder, select Create/Scene. Name it “Game”.
I Froject
+~

W Favorites

Folder

C# Script
[ Assets 20 »
-gdt'kd;l':‘b Visual Scripting 3
Shader »
Shader Variant Collection
Testing »
Playables »
Assemnbly Definition

Assembly Definition Reference

Text *
TextMeshPro #
Create
Show in Explorer Scene
- Cmmmm Tl b

W Favorites
All Models

All Prefa

Save your progress in the menu by pressing [CTRL + S].
You can double Click on the Game Scene- it should be empty. Then Double Click back to the Menu Scene.

Create a C# Script — name it “GoToGame”.
This script will enable you to click on “start button” and load the game scene.

Folder

C# Script

Attach this script to the “Start button”.

Li}|

Transform

gmﬁ T e
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Additionally add a “Box collider 2D” to the button — so that it can be interactive with mouse functions.

Transform

& ¥ Sprite Renderer

Go To Game (Script)

Open your script, and add the following code.
Notice — | removed Start() and Update() functions — because | will not be using them.

System.Collections;

System.Collections.Generic;
UnitvEnaine: The first line adds Scene Management
capabilities to the script.

GoToGame : MonoBehaviour
OnMouseDown function will load the

“Game” scene, once the button is pressed.

@

SceneManager. LoadScene("Game™"): The scene is called by a string name- make
sure that it corresponds to its name in the

project folder.

If you try to run the game now, it will give you an error- when you try to click on the start button. That’s because
scenes must be added to the build, before they can be accessed.
Click File/Build Settings... and drag and drop all scenes into the “Scenes in build” window.

B

u
~ Scenes/Game

File Edit Assets GameObject Component  Je

Mew Scene Ctrl+M

Open Scene Ctrl+0

Open Recent Scene > Add Open Sc
Platform 2 Windo

Save Ctrl+5 ) Windows, Ma, Linux

Save As... Ctrl+5Shift+5 i

Save As Scene Template...

MNew Project...
Default

Open Project...
Save Project

Build Settings... Ctrl+Shift+B
Build And Run Ctrl+B

t Import Overrides

E}Clt Player Settings...
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Save your project and press play. When you press on the “Start Button” Unity should load the “Game” Scene.
Double click “Game” scene to access it. Change camera’s background colour to the same colour as the menu.

The main mechanic of the game is to dodge oncoming waves of enemies. Player’s movement is restricted to 3 lanes.

Create 3 lanes- by moving lane_sprite to the scene. Position it at (-4, 0, 0) and Scale it to (2, 15, 1). Then duplicate it

Now add the player object. Drag the player_srite to the scene. Add components Box Collider 2D and Rigidbody2D
with attributes set to: Gravity Scale = 0, Freeze Rotation = Z. Position it at — (0, -3, 0). Set Rotation to (0, 0, 180).

Add a C# Script for player’s movement — name it “PlayerControl”.
The player needs to move within 3 fixed positions. Create 3 Vectors, that will be used for positions.
And set player’s position to the middle point on the start function.

Vector3 leftPos = Vector3(-4,-3,0);
Vector3 midPos = Vector3(e, -3, 0);
Vector3 rightPos = Vector3(d4, -3, 0);

O

transform.position = midPos;

Now we need to add input and logic for the movement.
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Add the following code in the Update function.
The code checks for current position and moves the player to the next possible position — based on input.

if (Input.GetKeyDown(KeyCode.LeftArrow))
{
if(transform.position == midPos)

{

transform.position = leftPos;

}

else if(transform.position == rightPos)

{

transform.position = midPos;

if (Input.GetKeyDown(KeyCode.RightArrow))
{

if (transform.position == midPos)
{

transform.position = rightPos;

}

else if (transform.position == leftPos)

{

transform.position = midPos;

Save this script and run your game. You should be able to control your player using Left and Right arrow keys.
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#  Rigidbody 2D

Body Type Kinematic

hMaterial Mone (Physics Material 2D) & Now add a Rigidbody2D component to the
Simulated e player. This is needed to detect collision.

Use Full Kinematic Ce

Collision Detection  Discrete Change body type to “Kinematic”.

Sleeping Mode Start Awake Kinematic body can detect collision but is not
Interpolate Mone affected by physics.
Constraints

Info

O ~ Box Collider 2D

Edit Collider "
=]

ELETE] Mone (Physics Material 20)

"

Add Box Collider 2D component — and set it to
“Trigger”, this will change it from collider to a
trigger — that way- objects can freely pass
through each other, yet they can still detect
the interaction.

Used By Effector
Used By Composite
Auto Tiling

Offset

Size

Edge Radius

Info

Now let’s create enemy object. The enemy behaviour will be very simple- it will move down and destroy the player.
Drag and drop enemy_sprite to the scene. Add Box Collider 2D component, set it to “Trigger”.

[?_—.r + Sprite Renderer
O -~ Box Collider 2D

Edit Collider A
=]

EEET Mane (Physics M 2

Is Trigage: l

Us=ed By Effector

Used By Composite
Auto Tiling
fiset
x 0
Size
X 1.28
Edge Radius

¥
Info

~ Enemy (Script)

Create and add Enemy Script to the enemy.
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Add the following.

Enemy : MonoBehaviour Speed variable will control the speed of movement.

speed = 0.1f,

O On Start function — we activate a Destroy function

which will destroy the enemy after 5 seconds.
Destroy(gameObject, 5f);

O

On FixedUpdate the object moves down using

transform.Translate(®, -speed, 0); Translate function

Save it, test it, check if enemy’s speed needs an adjustment.
Then add an additional function which will change player’s colour to red once it collided with the enemy object.

(Collider2D collision)

collision.GetComponent<SpriteRenderer>().color = Color.red;

Save it and test it. It should look something like this.

}
I

This will signify when the player is hit.
Also check that the enemy can reach the bottom of the screen within 5 seconds before destroying itself.

Save the enemy as a prefab (drag it from hierarchy to the project window).
= Hierarchy o i M Project
++ o 7 4~

A Game* H % Favorites Assets

Delete enemy prefab in the hierarchy view. (So, it doesn’t get on the way)
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Now let’s create a spawner for our enemies. Enemies will be spawning in 3 lanes at certain time interval.
Let’s create a spawner object.

= Hierarchy

+ - o

Create Empty
Create Empty Child

20 Object Other...
Create and attach a Spawner Script to this object. For now just add a public Game object “enemy”.

GameObject enemy;

O

4+ a
# Favorites i
i Tag Untagged Layer Default

Transform

[ Assets
I Scenes
Im Packages

Mane (Game O

Add Component

Add the following to your script.

wner : MonoBehaviour

posl,pos2 and pos3 are 3
different points where the

GameObject enemy; enemies will spawn.
Vector3 posl Vector3(d4, 6, 0);
Vector3 pos2 = Vector3(e, 6, @);
Vector3 pos3 Vector3(-4, 6, 0);
randNum; randNum integer will be
used to store random
QO numbers.
randNum = Random.Range(@, 3);
if(randNum == @)Instantiate(enemy,posl,Quaternion.identity); Enemies will spawn at
if (randNum == 1) Instantiate(enemy, pos2, Quaternion.identity); EGHiTIFIAeS il FEHIoRoly
if (randNum == 2) Instantiate(enemy, pos3, Quaternion.identity); A pa -

Page 9 of 11



Save this script and test it in game, it should looks something like this.

The enemies are spawning in 3 different lanes; however, they are spawning way too often!
The next step is to add a timer and move spawning of enemies into a function so it looks this

public GameObject enemy;
Vector3 posl = new Vector3(4, 6, 0);
Vector3 pos2 = new Vector3(e, 6, 0);
Vector3 pos3 = new Vector3(-4, 6, 0);
int randNum;
float timer;

float interval = 0.8,

void Update()

{

timer += Time.deltaTime; . L .
. ) ) The timer will increase (in seconds) and
if(timer > interwval)

{ once it passes the interval (0.8 seconds)

SpawnEnemies();

: It will spawn enemies and reset to 0
timer = 0,

}

void SpawnEnemies()
{
randNum = Random.Range(@, 3);

if(randNum == @)Instantiate(enemy,posl,Quaternion.identity);
if (randNum == 1) Instantiate(enemy, pos2, Quaternion.identity);
if (randNum == 2) Instantiate(enemy, pos3, Quaternion.identity);
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If you test it, it should look something like this.

Tasks
Task 1: Add a “Try again” button once the enemy is hit.

Task 2: If you’re in game and you press “Esc” it will go to the menu scene.

Task 3: Implement a mechanic where the player automatically goes to the next stage after dodging 10 enemies.
In Level 2 enemies shoot green bullets. (This is open ended task — there is no “right or wrong” solution).
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