UNITY 5 IS HERE.

LEARN IT.

A Quickintroduction to Video Game Design in Unityfrhe Pumpkin Toss Game
Written by Jeff Smithfor Unity 5, MonoDevelop and C#
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in his book (which | owrdUnity 3»E DI YS 5 S @St 2 IaYean toreSaboit 8yitj daine dasigdand C#
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PC GameMagazine; it is a very simple 3D arcade style video game that will be a starting point for learning some core
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the free or pro version of Unity, and the scripts will be written in C#.

This brief introduction to Unity will cover:
1 Creating and organizing Unity projectsrderstanding the Unity Editor, navigating 3D space without getting lost

1 Core concepts such asenescameras, colliders, transforms, materials, rigidbodies, componergshes,
images and texturegrefabs frames and frame rates

1 Adding lighting to your scene

1 Adding audio sources

9 Writing scripts in C#, compilingsing the MonoDevelop debuggé&tart() Update(),and OnGUI() methods
1 Importing assets from the Unity Asset Store or TurboSquid

Note: This introduction builds the final program in five stages, each one building on the last. | have included all the C#
script source code in this article.
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Unity - Project Wizard

Open Project | Create New Project_

Project Location:

C:\Unity3D\PumpkinToss

Import the following packages:

[] character Controller.unityPackage
[] Glass Refraction (Pro Only).unityPackage

[] 1mage Effects (Pro Only).unityPackage
[] Light Cookies.unityPackage

[] Light Flares.unityPackage

[ partides.unityPackage

[] Physic Materials.unityPackage
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project appears in Unity with lalank scene containing nothing but a Main Cam@&teere are three important areas of
the Unity Editor that warrant explaining: the Hierarchy, Project/Assets, and the Inspector.
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When you create aew project in Unityit initiallyhas only one GameObjethe Main Camera.



What is a camera?
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taking place in the game. He only sees what the camel
pointing at. First person games typically have a camerz
essentially acting as youyes, that moves through the 3l
landscape. Third person games typically have the cam
slightly above and behind the character, following
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The camera is a powerful feature that you essentially@e® NJ F NS, &/ghoudhaviny to write a bunch of
complicated lowlevel visualization/rendering code yourselfome games have multiple cameras: one camera to dis)
what the main character can see while a second camera shanap view of the scene or perhap®thiew of a second
character.

You can learn more about cameras here:
http://docs.unity3d.com/Documentation/ScriptReference/Camera.htmi
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What is a scene?

A scene is the little sual universe within which your
game runs. It contains the GameObijects, the camera,
possibly a terrain all defined in 3D coordinates. For
many games, each scene can be thought of @gmme
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encounters thes new levels.
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GameObijects listed in the Hierarchy, just double click on the scene file from Project/Assets to load it.
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should save your work now and then.



Next we want to add a ground or floor to our game. Our wall of blocks will stand on this floor. A simple veatdcac
floor is just to add a Cube Gamigiect that is big in the X (Ilength) and Z (width) dimensions, but short in the Y (height
dimension).

GototopmenuwD |l YS h 8 &SNEié( S A Y (dK6SINEE >cuble gbfRct Will appear in the middle of your scene:
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File Edit Assets Gamel Window Help

Game

Note that a Box Collider appears automatically for our cimbthe Inspector on the right.

What is a Collider?

. i A collider is a component that can be added to a Game
Za"'i/ Obiject (like a cube) and it enables GameObjects to col
with eachother, sending the appropriate collision
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Y You can think of a collider as armor wrapped around y¢
Box Collider Game Object that detects when another GameObject
collides with it. There are several different types of
colliders, each with a different basic shape. The box

collider is the perfect choice for a cube primitive, while

the sphere collider is ideal for a round object (like a
pumpkin). For a noigeometric shape (like an airplane),
X axis you may need a more complicateand customized mesh
collider.
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Typically in a game, some Game Objects will have colliders (like characters, walls, doors, etc.) while other object
twig on the ground or a blade of grass) will not. For example, if you have a shrub in your game & collider, your
character can walk right through it. The more Game Objects there are in a scene with colliders attached to them,
more calculations the Unity physics engine has to perform, and hence the slower the game runs.




In the Pumpkin Tosgame, both the pumpkins thrown as well as the cubes making up the wall, will have colliders
attached to them.

With the Cube selecteih the Hierarchygo to the Inspector on the right anthderneatha¢ NJ- Y a dhanyevfhe Scale
to:
X: 100, Y:1, Z:100

What is aTransfornf?
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o & Oumspecor [ 4W& A transform is a combination of a 3D
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Tag immssed ¢ Layer o 3 POSItiON, rotation, and scale. In the 2D
Y . Transform @, world of web and GUI development,
foskon ' ’ objects on the screen have an (X,Y) posit
X 1852273 Y 2.866412 Z 0401103] . .
Rotetion and a (width,height) scale. In a 3D
X [0 'Y o z o ~environment, game objectisave an extra Z
s‘:’l o i component to their position, a rotation in

3D space, and an extra Z component to
their scale.

This will turn our cube into a flat panel that can act as a floor in our game. Click on the Cube in the Hierarchy window to
select it and tha right click and select Rename (you can also rename by pressing the F2 key). HemsmeS @C f 2 2 NE

g EZ‘Unity - Untitled - PumpkinToss - nux JESHEel X Y
File

Edit Assets GameObject Component Terrain Window Help
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perspective. The mouse scrollwheéet 2 Y& é &2dz AYy |yR 2dzis LINBaaiAy3ad yR K2
mouse enables you to move the entire wall, and pressing/dragging the right mouse button enables you to rotate the wal
in your field of view.
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A cube appears note that you may need to drag it upward (click/drag the green up arrow) to be seen above your floor.
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What is aMaterial?

A materialis used to assign@hader (a special script thednfigures how the graphics card will render the object in th
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renderer then uses the Shader and material properties to render the GameObject in your Bednees can be either
images or videos.

Sometimes code examples can be helpful in understanding conde@NI &a@mple thatsimply ses amaterial &
color(whichinturnsetst6 O2f 2 NJ dzA SR hade). 6 KS YIF GSNAF £ Qa {
GameObject sphere = GameObject.CreatePrimitive(PrimitiveType.Sphere);

sphere.renderer.material.color = Color.red;

| SNBQa | 02 RsSSignS anl(imMdgidure fiofé bphere: GameObject
Texture crosshairTexture = Resources.Load("crosshair") as Teitoaets crosshair.png from resources folder

sphere.renderer.material. mainTexture = crosshairTexture;

In our simple Pumpkin Toss game, both the cube and pun{pgimere) GameObjects will have materials assigned to
them. The initial versions will just assign a coldater versions of Pumpkin Toss will assign textures (images).

Learn more about materials here:
http://docs.unity3d.com/Documentation/Components/claddaterial.html
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http://docs.unity3d.com/Documentation/Manual/Shaders.html
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everything in the Assets folder, but for more complicated projects, it is preferable to have our assets (e.g. sound files,
images, etc) in convenitand separate folders.
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In the Inspector on the right, click on tiiMain Co2 Nk | yR OK22aS | NBR 02t 2NJfA{S


http://docs.unity3d.com/Documentation/Components/class-Material.html
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Now that we have a red materialje need to apply it to our cubeliC(kontheelNBE Ra I G SNAF £ ¢ | aaSd I
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cube on the screen, select the Cube from the Hierarchy and then pres€the 1 S& (2 C2 Cagpearidtfie A G ¢
center of the scene viewou also have the option of selecting the cube and entering the (X,Y,Z) position to-(32.83,
86.77,193.5) manually in the Inspector, so your scene will look similar to mine.

If your cube seems tiny, use your mouskeel to zoom closer to it. Your Unity screen should look similar to this one by
this point in the process:



‘Q_umy-WaHScene.uni;y-Pumplanrosx PC, Mac & Linux Standalone
File Edit Assets GameObject Component Terrain Window Help
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At this point, our game consists of a red cube that will float above the fBmhow do we make it feel the effect of
gravity and fall downwards a@a the floor?We add a Rigidbody component to the cube.

What is aRigidbody?

When you add a Rigidg component to a GameObject, Unjiuts that GameObject under the control of the physics
engine. It willbe subject tagravityand can collide with other gbcts in your scenéVhile you have the option of simply
resetting the position of a GameObject during runtime of your game nost realistic looking way to move Rigidbodit
is to apply forces and/or torques to it and then let the physics engine takefova there.

Learn more about Rigidbody here:
http://docs.unity3d.com/Documentation/ScriptReference/Rigidbody.html

Select the cubdrom the Hierarchy and adthe Rigidbody component to it:
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cube will be subject to gravity and the physics engine, when it is struck by a pumpkin, it will fall to the floor.



What is aComponen®

A componat is an attribute of a Game Object (for example, a transform is a component of a Game Object) and th
Component class is the base class for everything attached to Game Olfaetsan read more about components here
http://docs.unity3d.com/Documentation/ScriptReference/Component. html

Since we need a whole wall of red cubes (blocks), we could repeat this process over and over to create all the cubes. It
would be easiehowever, to create a single row of blocks first by doing a dugiogeration. Simply select thellbe and
then:
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other). Click the Z direction arrow (pointing to the right) and drag your second cube so it is next to the first one. Repeat
this process until you have 10 cubes sitting side by side. If you run out of room on the right side of the Scene window,
simplyhold down the mouse wheel and drag the scene to the right. Your scene should now look similar to this:

File Edit Assets GameObject Component Terrain Window Help
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http://docs.unity3d.com/Documentation/ScriptReference/Component.html

We want to create 8 rows of these blocks, sathievelil KA 42X ¢SQf f 3INRdzL) G§KSY (23S0GKS
group. While not strictly necessafor this game, it is a good practice to group objects together where logical to keep the

Hierarchy window as organized as possible. Topnienb Y Sh o @8 ONBd 4GS 9 Y LJG & ¢
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select all the Cube objects in the Hierarchy and drag them to the CubeHolder. Your screen should look similar to this:
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Now clickord dzo S1 2f RSNE | y&® RMFB dz2) A DLIG S P dz

Drag this new CubeHolder (row) up op of the first row. Repeat this operation until you have 8 rows like so:

Add Component

We have our wall! You may want to place your cubes more tightly together that you see in these screen images. If you
R2Yy QX 6KSYy @2dz aidl NI @ 2 ik tHdy dhSourlieK A MIAG X G &S Gt S + y R



Save your scene and théestyour game by clickingth@ t @ ¢ O2y GNRf 40 GKS (2Ll 2 dz
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) Unity - WallScene.unity - PumpkinToss - PC, Mac & Linux Standalone

File Edit Assets GameObject Component Terrain  Window Help

My wall appears tiny!

= Materials

Why is my wall soity?

Our floor and wall appear tiny because the Main Camera is not in a goatidn (too far away). Click thié f I & ¢ 06 dzd
again to stop running the game and then click on the Main Camera from the Hierarchy window.

Important Hint

Unity allows you to experiment with settingsthe Inspectowhile a game is running (a useful feet), but any changes
you make are lost once the game stops. So stop your ¢pafoee making any changésat you want preserved.

The little Camera Preview window within the scene shows you what the cam@&aSSS A Yy 3¢ d %2 2Y | g1l &
(using themouse wheel) until you can see the Main Camera in the scene:
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Floot
Main Camera Camera Preview

Make sure the Main Camera is selected in the Hierarchy, amgeihcloser to the floor and wall by dragging the X, Y, Z
direction arrowsln this scene, if | drag the blue arrowd¥s) to he right, my camera moves to the right. If | drag the

green arrow (Maxis) downwards, my camera will move downwards and closer to the Y coordinated th@ 2 Nk & ! &
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| decided toput my camea close to the floor and rotati to face the wall. For people not familiar with Unity3D or other

3D environments, moving around and rotating in 3D space can be a technical hurdle to overcome. Coming from my ow
3D challenged background in web and Java/Flash GUI developwieai | first started working in the Unity IDEften

found myself lost.

Remember that three metricgiosition rotation, andscaleO2 Yo Ay S (2 T 2 NlvansformTo adjGstaz 6 2 S O
position, rotation, or scale, you can click on the corresponding toggle button on the upper left and then drag the arrows
or rotation angles to the desired settings.

el (Position, Rotation, andScale controls)



Alternatively, you can type in values for the Tifamsn in the Inspector. | moved and rotated my camera like so:

File
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transform (position/rotation)settingsl have selected, the wall is prominentBndered in the Camera Preview window.

When | click the Play button again, my wall appears close enough and is centered in my game view:



