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Scripting in Unity3D (vers. 3.4)

The most basic concepts of scripting in Unity 3D are very well explained in Unity’s
“Using Scripts” tutorial:
http://unity3d.com/support/documentation/Manual/Scripting.html

So please begin this workshop after going through the examples in this workshop first!

The workshop ends after introducing students to the concept of the Update () function
in a behavior script, working with variables and attaching scripts to game objects.

If you are having difficulties launching a proper script editor for your scripts in Unity, go
to Unity > Preferences... and in the General panel choose Unitron as your external script
editor:

80.0.0 Unity Preferences

General [Ne.LI Keys
External Script Editor | Unitron s ]
Image application | Open by file extension s ]
Asset Server diff tool
Android SDK Location | Browse... s ]
Auto Refresh ™

Show Project Wizard at Startup [
Compress Assets when importing [V
Use OS X Color Picker [
Editor Analytics ™
Verify saving assets [
Allow attaching debugger to Editor [V

We will start by using the terrain we created in the second part of the first Unity
workshop to experiment with 2 things:
(1) a simple behavior script that changes the behavior of one game object
(2) a script that allows us to create a trigger zone by detecting a collision between a
game object and the first person controller.
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Let’s begin with the simple behavior script that rotates a cube using the Update()
function. We need a terrain, a first person controller and a cube, so the scene should
look something like this (I scaled the cube to make the rotating movement more visible):

®.00 < scenel.unity - test - PC and Mac Standalone

Nl | S [0] [ center | @ Local | (aves -] [2bys -]
# Scene -= | = Hierarchy += @ Project -
Textured + ONE3 izmos ~ | create -| @A |creae~| @AT

Cube. 2R New Terrain
Directional light scenel
¥ First Person Controller » E3standard Assets. ¥ A~ Transform s

© Inspector =

g [ [Directional light [Cstatic
(Untagged 3] (Default 3]

Tag [Untagged +) Layer [Default

Terrain Position
X -18.74658 Y (20 Z 27.9229
Rotation
X [20 v [o 1z [o ]
Scale
x 1 v [ 1z [1 ]
v - M Light @&
Type
Color S
Intensity e [ 0.5
] Cookie None (Texture) o
= __ . ,,,‘ Cookie Size 10
-,,b Shadow Type
Draw Halo (m]

| ibimne oo i s s |

Flare
Render Mode
Culling Mask [ Everything
Li i Auo

I

Next we will create a new behavior script: Asset > Create > JavaScript

We name this script “rotate” in the Project widow:

B3 Project © Inspector
-l @ )
| Create -| (AT | [y rotate B,
"? New Terrain 1 Open... | | Execution Order...
 scenel
» 3 standard Assets function Update () {
}

You already see the empty Update() function in the Inspector, now double click on the
script name in the project window to open it up in the Unitron script editor.

Type in the following script:

var speed = 5.0;
function Update () {

transform.Rotate(0, speed*Time.deltaTime, 0);

}
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This script updates the Y rotation angle of the game object it is attached to (the
cube/box) every time Unity renders a new frame. It is dependent on the time that has
passed from the previous frame to the current frame and thus is independent of the
frame rate at which your Unity scene will play back (i.e. it won’t turn faster on faster
computers, only more smoothly).

In the Script editor it should look like this:

® O O  rotate.js - /Users/fwinkler/Purdue/AD41700/tech_workshops/test/test/Assets (@)

{}, a

Search Docs  Function Live Find
= 5.0;

 untitled

i rotate.js

vAwN P
~
s
-~

Saved: September 13, 2011 2:33 PM - Length: 87 - Encoding: Western (ISO Latin 1)

Save the script when you close the editor. Then drag and drop the script onto the cube
game object in the Hierarchy window. Press the Play button and see the box spin in mid
air. Now stop the animation and select the cube that has the script attached to it in the
Hierarchy window, notice how in the Inspector the cube game object now has a new
property called Rotate (Script). The nice thing about declaring the speed variable
previously is that we can change its value interactively in the property inspector without
having to open the Unitron script editor.

¥ [ M Rotate (Script) ~ @ =
Script U rotate o]
Speed 5

Creating Trigger Zones

In the next step, we’ll create a trigger zone with the same game object (cube/box).
Triggers are useful for triggering other events in your game, like cutscenes, automatic
door opening, displaying tutorial messages, etc. For this we need to remove the rotate
script and move the box down to the ground of the terrain. To remove a script from a
game object, select the game object in the Hierarchy window and then click on the little
gear on the top right corner of the script property in the Inspector. Select “remove
component” in the pull down menu:

|> Materials
¥ [ M Rotate (Script) ) @ %=
Script [ rotate Reset
Speed S
Edit Script
-

Next we create a new empty script: Asset > Create > JavaScript,name it “trigger_script”,
open it up in Unitron, delete the automatically filled in Update(0 function and replace it
with the following script:
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var target : Collider;

function OnTriggerEnter (cubeTrigger : Collider)

{
if (cubeTrigger == target)
{
print ("Bump!");
}
}

This script is doing the following: it checks if the position of the first person controller
intersects with the position of the trigger zone (the cube/box game object). If so it
simply prints out “Bump!” in Unity’s status bar at the bottom of the screen.

This is what the script looks like in Unitron (note: the green lines are comments):

e®no = trigger_script.js - /Users/fwinkler/Purdue/AD41700/tech_workshops/test/test/Assets (@)
{} a
v
Search Docs Function Live Find
« untitled 1 v C : Collide
4| trigger_script.js 2 this is the variable that will hold the colliding object
==t 3|// in our case the rst person camera contro .
4| // You'll set it in property inspector after attaching the script
5|// to the cube game object
6
7 | funct Or gerknter(cubeTrigger : Collider)
8 | // this function has > argument, it is the game object to which we will attach it
9| // in this case the cube which works as the trigger zone
10
11 f (cubeTrigger == target)
r 12 // if the first person controller intersects with the trigger zone then do
13 the ng:
14 {
15 print("Bump!");
16 // Just print “Bump!” in the status bar for now, we’ll replace this
17 // with something more awesome soon
18
19 }
20
21 '}
22
Saved: September 14, 2011 9:45 AM - Length: 714 - Encoding: Western (ISO Latin 1) A

Now that the script is in place we need to attach it to the game object that we would like
to turn into a trigger zone, in this case the cube/box. Take the script in the Property
window and drag it onto the cube in the Hierarchy window. For the cube to work as a
trigger zone, it is important to select it in the Hierarchy window and then to check the
“is Trigger” box in the Box Collider property.

¥ (g M Box Collider 2,
Is Trigger ™

Material None (Phvsic Material) ©
Center

X 0 Y 0 Z 0

Size

X 1 Y |1 Z |1
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Now, the only thing remaining to do is to set the first person controller to the target
variable in the script. We do this by selecting the cube game object (the trigger zone) in
the Hierarchy window and navigating to the Trigger_script (Script) property in the
Inspector. Then choose “First Person Controller” from the list next to the “Target”
variable:

© O O select Collider ¥ (4 [MBox Collider @ #
Q@] ~ Is Trigger ™M

- - Material [None (Phvsic Material) | o
Assets  Scene

None Center

Cube X 0 Y 0 'z 0 ]

First Person Controller Size

Terrain X Il ]Y Il IZ Il I
¥ @i M Mesh Renderer *,
Cast Shadows [
Receive Shadows [
| > Materials
v [ M Trigger_script (Script) *,
Script D trigger_script o

I First Person Controlle®

First Person Controller (Game O/

Now the script can check for collisions between the trigger zone (the game object it is
attached to) and the first person controller, the game object that can trigger events by
entering the trigger zone.

If you would like to render the trigger zone invisible just uncheck the game object’s
“Mesh Renderer” property in the Inspector.

Counting

Rather than just displaying the same message in the status bar upon a collision, let’s
change the script and count the number of collisions that are happening when
navigating around in the scene. For this we need a new variable in the trigger_script. I'll
call it “numberOfHits.”

var target : Collider;
private var numberOfHits : int = 0;

function OnTriggerEnter (cubeTrigger : Collider)

{
if (cubeTrigger == target)
{
numberOfHits = numberOfHits + 1;
print ("Bumped: " + numberOfHits + " times!");
}
}

Note how declaring the “numberOfHits” variable as private it won’t show up in the
Inspector. This script is only triggered upon entering the trigger zone - “OnTriggerEnter”
- so we don’t need to worry about multiple counts per visit in the trigger zone.
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Playing Sounds

Next, let’s use the trigger zone to play a sound every time we enter it. | downloaded a
sample .mp3 file from http://www.sounddogs.com converted it in Audacity
(http://audacity.sourceforge.net/) to AIFF and imported it into Unity as a new asset:
Asset > Import New Asset... Unity understand two types of sound files: uncompressed
(AIFF or WAV) or compressed (ogg/vorbis). Click on the sound file (mine is named beep)
in the Project window to access its properties in the Inspector. Check off the 3D sound
option and hit “Apply” in the Inspector window.

®00 4 scenel.unity - test - PC and Mac
Blic =) -coloea D> it ]
## Scene .= rchy == | @ Project == © Inspector &=
Textured + NE3 izmos ~ | (& oA Create ~| (@Al v <) Beep (Audio Clip) ¥
¥ [] Audio Importer &,
Directional light % New Terrain Audio Format (Navenin 3]
» First Person Controller scenel
3D Sound
Terrain » Edstandard Assets “ q
Btrigger._script Force to mono o

Load type
Hardware decoding (]

Gapless looping m]
Comp (kbps) 0156

| Revert | [ Apply |

Preview

beep
16 bit, 11025 Hz, Mono, 00:00.477, 10.3 KB (AIFF)

() Bumped: 4 times!

We change the trigger_script script to include a new audio variable and a line that will
play back the sound:

var target : Collider;
var mySound : AudioClip;

function OnTriggerEnter (cubeTrigger : Collider)

{
if (cubeTrigger == target)
{
audio.PlayOneShot (mySound) ;
print ("Bump!");
}
}
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We now have to assign the “Beep” sound file to the mySound variable in the Inspector
window. First select the cube in Hierarchy and then go to the Inspector window:

My Sound

We also need to add an Audio source component to the game object that contains the
sound. Select the cube in the Hierarchy and then go to:

Component > Audio > AudioSource

In the Inspector, choose “Beep” as the Audio Clip and uncheck “Play On Awake”

You can now hit the play button and explore the scene. If you would also like to add
some background music, simply add an empty game object (Game Object > Create
Empty) and then add an Audio source Component to it (keep the empty game object
selected in the Hierarchy and then choose Component > Audio > Audio Source. Assign
the background sound file in the Inspector and this time make sure the “Play On Awake”
box is checked, so the sound loads when the scene loads. Also make sure the “Loop”
box is checked for continuous sound playback. You can learn more about audio
playback in Unity 3D in Unity’s reference manual at:
http://unity3d.com/support/documentation/Components/class-AudioSource.html
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Changing Color

In this example we explore how a script can change the color, first of the game object it

is attached to and second of another game object.

We’ll start by creating a plain white material with the option to be rendered transparent
(this will allow us to also set the opacity interactively in a script: Assets > Create >

Material. Assign this material to the cube (the trigger zone) by dragging it onto the cube
game object in the Hierarchy. Next, select the new material (I called it “myMaterial”) and

set its shader in the Inspector Shader > Transparent > Diffuse.

Now we just have to add a couple of lines to our script:

var target : Collider;
var mySound : AudioClip;
private var turquoise : Color = Color(0.0, 0.8, 0.7, 0.3);

function OnTriggerEnter (cubeTrigger : Collider)
{
if (cubeTrigger == target)

{
audio.PlayOneShot (mySound) ;
renderer.material.color = turquoise;
print ("Bump!");
}

The variable “turquoise” is of the type color and its four arguments are color values for
its red, green and blue components as well as its alpha channel (transparency
information). When we collide with the trigger zone, its material now changes from a

solid white to a transparent turquoise.
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Controlling other Game Object’s Components

Let’s create a second game object behind the trigger zone, so that not the trigger zone
changes its material but the primitive behind it: Create a new sphere - Game Object >
Create Other > Sphere and place it behind the trigger zone. | also changed the initial
transparency of the trigger zone so you can see the sphere behind it but still see the
trigger zone as well. For this | created a new material, “whiteTransparent”, so | have one
material for the trigger zone (whiteTransparent) and one for the sphere (myMaterial).

I’ll change my script by adding one more variable that will reference the sphere’s
Material, called “targetMaterial”:

var target : Collider;

var mySound : AudioClip;

var targetMaterial : Material;

private var turquoise : Color = Color(0.0, 0.8, 0.7, 1.0);

function OnTriggerEnter (cubeTrigger : Collider)

{
if (cubeTrigger == target)
{
audio.PlayOneShot (mySound) ;
targetMaterial.color = turquoise;
print ("Bump!");
}
}

Now we need to assign the right material to “targetMaterial” by selecting “myMaterial” in
the Inspector after selecting the cube to which this script is attached to:

| ® O O select Material v [ M Trigger_script (Script) *,
Q | D) Script D trigger_script (o]
Target [ First Person Controllero
Assets  Scene o — My Sound D beep 5
Target Material * myMaterial [o]

v ¢ M Audio Source n
Audio Clip < been °©

myMaterial I / ]

[This is a 2D Sound. y4 |

[ # | I

Play On Awake [ ]

Loop O
Priority 128
I ‘o
pitch ]
» 3D Sound Settings
@ myMaterial (Material) ~ Assets/p/ »2D Sound Settings

Hit the play button and see how the color of the sphere changes when you walk through
the trigger zone. You will also see that the color of the sphere is not restored to white
once it is changed. To initialize certain components before any other functions of the
script are used you can use the Awake() function. In this case we’ll use it to always
initialize the color of the sphere with white:
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function Awake () {
targetMaterial.color = Color.white;

}

So the final script looks something like this:

var target : Collider;

var mySound : AudioClip;

var targetMaterial : Material;
private var turquoise : Color = Color(0.0, 0.8, 0.7, 1.0);

14

function Awake () {
targetMaterial.color = Color.white;
}
function OnTriggerEnter (cubeTrigger : Collider)
{
if (cubeTrigger == target)
{

audio.PlayOneShot (mySound) ;
targetMaterial.color = turquoise;
print ("Bump!");

}

Another approach would be to use some logic and conditional statements to toggle
between two colors whenever you walk through the trigger zone:

var target : Collider;
var mySound : AudioClip;
var targetMaterial : Material;

private var turquoise : Color = Color(0.0, 0.8, 0.7, 1.0);

function Awake () {
targetMaterial.color = Color.white;
}
function OnTriggerEnter (cubeTrigger : Collider)
{
if (cubeTrigger == target)
{
audio.PlayOneShot (mySound) ;
if (targetMaterial.color == Color.white){
targetMaterial.color = turquoise;
} else {
targetMaterial.color = Color.white;
}
print ("Bump!");
}
}

Now you are ready for the next tutorial about Instantiation (dynamic creation of game
objects) which we will use to create bullets to shoot at things...
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