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Physic Game




Physic Game
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Components
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Rigidbody Component
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Collider Component
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Animation Component
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using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;

[E] public class Progress_Bar_script : MonoBehaviour

public Image Progress_Bar;
public ParticleSystem particleBurst;

[SerializeField] private float currentAmount;
[SerializeField] private float speed;

private bool playedBurst = false;

private void Update ()
{
if (!playedBurst) {
CheckProgress ();
¥
}

private void CheckProgress ()

{

if (currentAmount < 1@@) {
currentAmount += speed * Time.deltaTime;
Progress_Bar.fillAmount = currentAmount / 10@;
} else {
particleBurst.Play ();
playedBurst = true;




Custom Component

© Inspector
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¥ .~ Transform i
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Physic Layer
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Default Material ‘None (Physic Mal ©
Bounce Threshold 2
Sleep Velocity 0.15
X Sleep Angular Velocity 0.14
Max Angular Velocity 7
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Physic Layer

® Local Space A8 Position / Rotation / Scale tdatnauny  +
Parent Object
- UNAFLALIENS U Unity 9iaadwaLilis Local Space
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®* World Space A Position /
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number x = 175.3

text y = "false"

if x > 100 then
y = "true"®

end

else then

y = "still false"
end

(a) Quorum

Sx 175.3; = x } 1753
Sy = 'false’; ?? y \ ?false?
if ($x > 100} { = x -~ 100 ¥

Sy = "true’; y \ ?true?

}

else { v £
Sy = ’'still false’; y \ ?still falsev?

(c) Randomo



Na LNN1IYINN1LDY Logic

® 1. Step by Step +
® 2. Choice

. LOOP

® 4. Function




Function ﬁmﬁf’ﬂvﬂ (Unity3D)

static void Main(string[] args)
o {
}

* Start()
® Update()

I"TT
- — [y T
void Awake() vo 1
{ { )
}
)
) I void Update()
void Start() void Start() {
{ { : ’
. t }
1 It i
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Data Types

®  Integer - IIUIULAN

-1999 , 0, -99, 16, 300
® Float - 37U

150.4 , 16.0 , -34.4456 , 9004.55
. ing - AIONLI

"hello" , "Game Over!!" |, "400.55" , "yOu TuBE" , "131314"

* Boolean - 339 %38 N3 (A1AIINARA3)

true , false

¢ Class, Struct , etc.
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Time.deltaTime

void void +
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~ Session 1 — Player Control

® Driving Simulator
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Pedal to the Metal

® Step 1 : Create and apply your first script
® Step 2 : Add a comment in-the Update()

+ _ method

e Step 3 : Give the vehicle a forward motion
® Step 4 : Use a Vector3d to move forward

¢ Step 5 : Customize the vehicle’s speed

® | Step 6 : Add RigidBodysecomponentsto

objects



Step 1 : Create and apply your first script

- New Concept: C# Scripts
1 . In the Project window, Right-click > Create > Warning: Typaithe AR

Folder soon as the script is created,

named "Scripts” since it adds that name to the

u codesIf you want to edit the

2 . In the "Scripts" folder, Right-click > Create >

name, just delete it and make a

Ctt Script named "PlayerController®

new scripts

3 . Drag the new script onto the Vehicle object /= New Concept: Components
4 . Click on the Vehicle object to make sure it

was added as a Component:in the Inspector



Step 1 : Create and apply your first script

[ = Hierarchy © [nspector
l Create 'I farall

4 - Player Static +
v € Prototype 1* L & [Player g

! Main Camera Tag ul_lygged s | Layer | Default #
e Obstacle Prefab Open I Select I i

| Directional Light \v_. Transform
¥ Playe Position X 0 ¥
» __|Environment Rotation Xxo Y
Scale X1 1¥|1
¥ | ST_Veh_uUte_Red_Z (Mesh Filter)
Mesh W ST_veh_Ute_Red_Z

» | ' l¥Mesh Renderer

¥ 4 l¥Player Controller (Script)
Script [ = Playe[&cntroller

SimpleTown
N Shader | standard

[ Add Component

Create'l (a )‘il\' *
< ’Favorites  Assets » Scripts

© All Materials = PlayerController
©L Al Models

© All Prefabs

(il Assets

» &l Course Libr.
&l Scenes
== Scripts

| packages




method
- New : Start vs Update functions
1.  Double-click on the script to open it In
: Comments
Visual Studio
2. In the Update() method, add a comment
+
“that you

will: /] Move the vehicle forward

void Update()
{

// Move the vehicle forward

}




Step 3 : Give the vehicle a forward motion

New : Start vs Update functions
1. Under your new comment, type

- Comments
transform.tr, then select Translate

from the autocomplete menu
+

2. “Type (, add 0, 0,“1 between the

O
parentheses, and

void Update()

{

// Move the vehicle forward
transform.Translate(0, 0, 1);

}




Step 4 : Use a Vector3 to move forward

1.

Delete the 0, 0, 1 you typed and use
auto-complete to replace it with

Vector3.forward

void Update()
{

// Move the vehicle forward
transform.Translate(&,—&,—1-Vector3.forward);

}

New Concept: Documentation
New Concept: Vector3
Warning: Make sure to save time ar
use Autocomplete! Start typing and \
Code will display a popup menu with

recommended code.




Step 5 : Customize the vehicle’'s speed

-New Concept: Math symbols in
1.  Add *Time.deltaTime and run your C#

game -New Function: Time.deltaTime

2. Add *20 and run your game

// Move the vehicle forward
transform.Translate(Vector3.forward * Time.deltaTime * 20);

¥




objects

-New Concept: Rigidbody

1. Select the Vehicle, then in the hierarchy click Add Component
Component

and select RigidBody -New Concept: Collider

2. Select the Obstacle, then in the hierarchy click Add Component
Component

d select RigidBod
and select Rigidbody -Tip: Adjust the mass of the

3.7 _Inthe RigidBody component properties, increase the mass of :
s vehicle and the obstacle, and test

vehicle and obstacle to be about what they wetld:be-in-kilograms mo 2 @ e T o
o the collisionresults - ,

o
and test again A




obstacles

1.

2.

Click and drag your obstacle to the bottom of the list
in the hierarchy
Press Ctrl/Cmd+D to duplicate the obstacle and move

it down the Z axis

S . Repeat this a few more times to create more obstacles

4.

@)

After making a few duplicates, select onedn the

hierarchy and hold ctrl + click to select MUl m———

obstacles, then duplicate those -

-New Technique:
Duplicate(Ctrl/Cmd+D)

-Tip: Try using top-down view to
make this easier

-Tip: Try using the inspector to
space your obstacles exactly 25

apart
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High Speed Chase

® Step 1: Add a speed variable for your
vehicle

* Step 2 : Create a new script for the.camesa

® Step 3 : Add an offsetto the camera
position

¢ Step 4 : Make the offset into a Vector3
variable

® _Step 5 . Smooth the Camera with



vehicle
_ -New Concept: Floats and
1.In PlayerController.cs, add public float speed -
— 5.0f; at the top of the class -New Concept: Assigning
Variables

2.Replace the speed value in the Translate

-New Concept: Access Modifiers

method with the speed-variable, then test
3.Save the script, then edit the speed value in

the inspector to get tha enaad vnii \wwiant

public float speed = 20;
void Update()

{

transform.Translate(Vector3.forward * Time.deltaTime * 28 speed);

}




camera

Create a new called FollowPlayer and attach
it to the

to the top of the

° Select the the player object
onto the in the Inspector

assign the camera’s position to the player’s

public GameObject player;
void Update()

transform.position = player.transform.position;

-Warning: Remember to capitalize
your script name correctly and
rename it as soon as the script is
created!

-Warning: It's really easy to forget
to assign the player variable in the
Inspector

-Don’t worry: The camera will be

under the car... weird! We will ix




position

1.

public GameObject player;
void Update()

{
}

transform.position

-New Concept: Vector3 in place of

In the line in the Update method add + new coordinates

Vector3(0, 5, -7), then test

-Tip: You need “new Vector3()”
because 3 numbers in a row could
mean anything

-New Concept: FixedUpdate
-Warning: Remember to update your

comments and maintain their

player.transform.position + new Vector3(Q, 5, -7);




variable

-Don’t worry: Pay no mind to the

1. At the top of , declare Yo (el el § £72)
2. Copy the code and it to thativatibdgiever possible, make
3. the original code with the variablg’@"a%'s"

A You never want hard values in the
o e middle of your code

@)

public GameObject player;
private Vector3 offset = new Vector3(e, 5, -7);

void Update()

{
transform.position = player.transform.position + new Yector3(6, 5, —-7)-offset;

¥




LateUpdate

1. Test your prototype to notice the jittering camera as the vehicle
drives. - New Concept: LateUpdate is called
2. In FollowPlayer.cs, replace Update() with LateU5d#ait&9.Update method“wiich-allows

: : . to more_smoothly follow the player.
2he Save and test to see if the camera is less jittery. d -

void LateUpdate()
{

transform.position = player.transform.position + offset;

}




Step 6 : Edit the playmode tint color

1. From the top menu, go to Edit > -Tip: Try editing a variable in play

mode, then stopping - it will revert

Preferences (Windows) or Unity > _
-Warning: Don’t go crazy with the

Preferences (Mac) colors or it will be distracting
27 . In the left menu, choose Colors,

then edit the “Playmode tint” color to

have-asslight color

3. Play your project to test it, then »

close your preferences
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Step into the Driver's Seat

* Step 1: Allew the vehicle to move left/right

® Step 2 : Base left/right movement Oa.input

* Step 3 : Take control of the vehicle speegd

e Step 4 : Make vehicle rotate instead of
slide

® ' Step 5 : Clean your code and hierarchy



Step 1 : Allow the vehicle to move Ieft/rlq‘

ew Function: Vector3.rigl

1. At the top of PlayerController.cs, add a public ﬂoat turnSpeed; variable

2. In Update(), add transform.Translate(Vector3.right *Time.deltaTime *
turnSpeed);
37 . Run your game and use the turnSpeed variable sliderto move the vehicle

public float turnSpeed;

void Update()
{

transform.Translate(Vector3.forward * Time.deltaTime * speed);
transform.Translate(Vector3.right * Time.deltaTime * turnSpeed);




Step 2 : Base left/right movement on input

1.

: : : _ - New: Input.GetAxis
From the top menu, click Edit > Project Settings, select
-Tip: Edit > ProjectSettings > Input

Input Manager in the left sidebar, then expand the Axes fold-out

and expand the Horizontal Axis to

to explore the inputs.

2.

hc'frizgntallnput variable

3.
o

show everything about'it

In PlayerController.cs, add a new public ﬂoat
-Warning: Spelling is important in

. . string parameters. Make sure you
In Update, assign horizontallnput =
: : A48 spell and capitalize “Horizontal”
Input.GetAxis("Horizontal");, then test to see it in inspector
: : _ correctly!
Add the horizontallnput variable to your left/right Translate

method to aain control of the vehicle

public float horizontalInput;
void Update()

{

horizontalInput = Input.GetAxis("Horizontal");
transform.Translate(Vector3.forward * Time.deltaTime * speed);
transform.Translate(Vector3.right * Time.deltaTime * turnSpeed * horizontallnput);




Step 3 : Take control of the vehicle speed

-Tip: It can go backwards, too!

1. Declare a new public forwardInput variable -Warning: This is slightly confusing
2. In Update, assign forwardInput =Ilnput.GetAxis("Vertical")with forward Input and vertical axis
3. Add the forwardInput variable to the forward Translate method, then test

public float horizontallInput;
public float forwardInput;
void Update()
{
horizontalInput = Input.GetAxis("Horizontal");
forwardInput = Input.GetAxis("Vertical");
transform.Translate(Vector3.forward * Time.deltaTime * speed * forwardInput);

transform.Translate(Vector3.right * Time.deltaTime * turnSpeed * horizontalInput);




slide

1.

In Update, call"transform.Rotate(\Vector3.up, horizontalInﬁmﬁyvfhté?ﬁ«gosr{n%tate

-Tip: Y | trust the official
Delete the line of code that translates Right, then test P Tou can g

Add * turnSpeed * Time.deltaTime, then test

Unity scripting APl documentation

void Update()

{

horizontalInput = Input.GetAxis("Horizontal");

forwardInput = Input.GetAxis("Vertical");

transform.Translate(Vector3.forward * Time.deltaTime * speed * forwardInput);
transform.Rotate(Vector3.up, turnSpeed * horizontalInput * Time.deltaTime);




Step 5 : Clean your code and hierarchy

-New: Empty Object

1. In the hierarchy, Right-click > Create Empty and _
-Tip: You don’t actually need to type

rename it “Obstacles”, then drag all the obstacles into it “orivate”, it defaults to that

2. Initialize variables with values in PlayerController, then _Tj,: comments are important
make all variables private (except for the player variables) especially for your future self

3. . Use // to add commeénts to each section of code

publie private float speed = 20.0f;
publie private float turnSpeed = 45.0f;
publie private float horizontalInput;
publie private float forwardInput;

void Update() {
horizontalInput = Input.GetAxis("Horizontal");
forwardInput = Input.GetAxis("Vertical");
// Moves the car forward based on vertical input
transform.Translate(Vector3.forward * Time.deltaTime * speed * forwardInput);
// Rotates the car based on horizontal input
transform.Rotate(Vector3.up, turnSpeed * horizontalInput * Time.deltaTime);




Tomewortk «Plane Rrogrammirg

—the up and down-arrows in-order to control the plane's pitch-up-a

down. You will also have to make the camera follow alongside the

plane so you can keep it in view. -
b ——
Odtc?me; The plane moves forward at a constant rate
- The up/down arrows tilt the nese of the plane up and down
o)
- The camera follows along beside the plane as it flies:
Objectives: Using the Vector3 class to move and rotate objects along/around an axis

input

Using Time.deltaTime in the Update() method to move objects properly
Moving and rotating.objects in scene view to position them the way you want
Assigning variables in the inspector and initializing them in code

Implementing Input variables to control the movement/rotation of objects based on User




Homework - Plane Programming

Challenge Task Hint

1 The plane is going Make the plane go forward Vector3.back makes an object
backwards move backwards, Vector3. forward
makes it go forwards

The plane is goingtoo  Slow the plane downto a If you multiply a value by
fast manageable speed Time.deltaTime, it will change it
from 1x/frame to 1x/second

The plane is tilting Make the plane tilt only if the  In PlayerControllerX.cs, in Update(),
automatically user presses the up/down the verticalInput valueis
arrows assigned, but it's never actually used
in the Rotate() call

The cameraisin front  Reposition it so it's beside For the camera's position, try X=3e,
of the plane the plane Y=8, Z=16 and for the camera’s
rotation, try X=0, Y=-90, Z=0

The camera is not Make the camera follow the  In FollowPlayerX.cs, neither the plane
following the plane plane nor offset variables are assigned a
value - assign the plane variable in
the camera’s inspector and assign
the offset = new Vector3(3e,
@, 18) inthe code

Bonus Challenge Task Hint

X The plane’s propeller ~ Create a script that spinsthe  There is a "Propeller” child object of
does not spin plane’s propeller the plane - you should create a new
“SpinPropellerX.cs” script and make it
rotate every frame around the Z axis.




Homework - Plane Programming




Gameplay

See you soon




