Chapter 1:Saying Hello to Unity and Android

Setting up the development environment

|' Overview | Downloads | Documentation || Community || Technologies || Training |

Java SE Downloads

((.
= Java %2 NetBeans

Java Flatform (JDK) 8u31 MetBeans with JDK 8

Java Platform, Standard Edition

Installing the Android SDK

Other Download Options

SDK Tools Only

If you prefer to use a different IDE or run the tools from the command line or with build scripts, you can instead download
the stand-alone Android SDK Tools. These packages provide the basic SDK tools for app development, without an IDE.
Also see the SDK tools release notes.

N S T T S

Windows installer_r24.0.2-windows.exe 91428280 edac14e1541e97d68821fa3a709b4eabc659e676
(Recommended) bytes
android-sdk_r24.0.2-windows.zip 139473113 51269c8336f936fcOb9538f0b9caz36b78fbdedb
bytes
Mac 0SX  android-sdk_r24.0.2-macosx.zip 87262823 3ab5eDab0db5e7c45de0da7ff525deebefad7455
bytes
Linux android-sdk_r24.0.2-linux.tgz 140097024 b6fd75e8b06b0028c2427e6da7d8a00d8f056a86

bytes



Packages Tools

SDK Path: C:\Program Files (xBE)\Android\android-sdk
Packages

Iﬁl Mame Rev.  Status

a [ Tools
..f‘ Android SDK Tools 2302 [ Update available

,f‘ Android SDK Platform-tools 20 [ Installed
[7] -+ Android SDK Build-tools
4 |.—H_|

r

]

Show: [¥]Updates/New [7]Installed  [| Obsolete Select New or Updates |

Sort by: @ AP level () Repository Deselect All




Installing Unity 3D

< Unity 5.0.0b7 (64-bit) Setup = B ||
Choose Components
Choose which features of Unity 5.0.0b7 (64-bit) you want to install. @

Check the components you want to install and unchedk the compaonents you don't want to
install. Click Mext to continue.

Select components to install:

Example Project

Unity Development Web Player
MonoDevelop

Space required: 6.9GE

Mullsoft Imstall Swstem w2, 46-Unicode

< Back ][ Mext = ] [ Cancel




'@ License \EI

Activate your Unity license U unity

U can s

ional-quality garmes and intera

0 of Linity

-day trial of Unity Pro




Building a simple application

Hello World

€ Unity 5.0.012

Projects  Get started Openirr

Ch9_TankBattle CS

ChB_M_aneyBaIITCS

Ch7_AngryBirds_CS

ChB_M_onkeyBaIITCS

Ch5_TankBattle_CS

Ch4_Ta_ n kBattIe_EZS i )

Q Community ~ Documentation  Tutorials




 Unity 50072 [

Projects  Get started

Ch1_HelloWorld

CAUsers\Tom\Desktop\Packit\Book\Chapterl

3D 20

@ community  Documentstion  Tutorials

Rotate
Scale
Bounds

Project




Unity Preferences

External Tools

General External Script Editor Motepad++ 1 a free (GMUY ¢
External Script Editor Args "$(File)"
External Tools ' gqitor attaching v

Image application Cpen by file exte

Revision Control Diff/Merge
iere found,

GI Cache

Cache Server

Android SDK Location Z:/Program Files




O Inspector

ﬁ PlayerSettings

Company Name TomPacktandroid
Product Mame Chl Hello Worlc

Default Icon Mone
(Texture2D)

Select

Default Cursor Mone
(Texture 2D}

Identification

PlayerSettings.bundlelder com. TomPacktand:

PlayerSettings.bundleVer: 1.0
Bundle Version Code 1
Minimum API Level Android 2.2.1 'Ging




Chapter 2: Looking Good — The Graphical Interface
Creating a Tic-tac-toe game

The game board

Unity Preferences E

General

General Auto Refresh
Load Previous Project on Startu
External Tools Compress Assets on Import &

Editor Analytics v
Show Asset Store search hits &

R Verify Saving Assets

Skin (Pro Only) Dark 4

GI Cache Enable Alpha Numeric Sorting

Cache Server




Creating the board
€ Inspector
Layer 'UI

Rect Transform

Piw

Rotation

Scale

[ ]¥ canvas @ £,

Render Mode Screen Space - Ovearlay
Pixel Perfect

Sort Order o

[2] ¥ canvas Scaler (Script) W

X W Graphic Raycaster (Scri
Script i Graphic
Ignore Reversed Gri s

Blocking jects Mane

Blocking Mask Everything




Rect Transform

m  Le Top

Right




Controlling the game

Mavigation

Butomatic

isualize

Add Component

Button Button Button

Button Button Button
152

Button Button Button




Messing with fonts




Rotating devices




Menus and victory

Setting up the elements




Chapter 3: The Backbone of Any Game — Meshes,
Materials, and Animations

Tank import settings

© Inspector
Tank Import Settings

Model 1ig Animations

Impart

Mone

tture Mame

each imported material, Unity first looks for an existing material named
[BaseTextureMame].
i 3 recursive-up search for it in all Materials folders up to the

reated in the local Materials folder,




Revert and Apply buttons

Imported Object

B

Asset Bundle Mone



Setting up the tank

The tank
@ Inspector
¥ Tank
ﬁT-:1-;| Untagged
Madel
Transform

Position Xo

Rotation X0

Scale K1

2 ¥ Animator

Reset
Revert to Prefab

~pdate Remove Component
Mowve Up
Move Down
Copy Compeonent
Paste Component As Mew
Paste Component Values
Optimize Transform Hierarchy

Losing prefab

This action will lose the prefab connection. Are you
sure you wish to continue?

Continue l[ Cancel




Putting the pieces together

¥ Character Controller
Slope Limit
Step Offset
Skin Width
Min Move Distance
Center
0
Radius
Height

= ¥ LeftControls

Untagged Layer

Rect Transform
i Pos
75
Height
150




g V' RightControls

Tag 'Untaggec Laver

4 ¥ -
«v Rect Transtorm

right Pos Pos

- -

Width Height
150 150




Creating materials

The city

Shader
Rendering Mode

Main Maps

Secondary Maps

@ Detail Diffuse x2
@ Mormal Map

Tiling

t Bundle IMone




Secondary Maps




Animations in Unity

© Inspector —
Target Import Settings W £,

Cipen
Model Rig Animations
Animation Type Generic
Avatar Definition Create Fram This Model

Root node Armature/Boene_Arm_Upper

Optimize Game Obje




& Inspector
Target Import Settings

Model
Import Animation v

Rotation Error
Faosition Error

Scale Error

Clips
Default Take

Armaturefction

-—

S

Cipen

Animations

Anim. Compression | Keyframe Reduction




Default Take
rce Take !Default Take

>

Loop Time

t Transform Rotation
Bake Into F
at 51 Root Mode Ro

osition ()

Original

‘psition (X2

Root Mode Pao

0:00 (000.0%)

et Bundle Mane



State machines to control animations in Unity

Target state machine

y o Animataor =

Layers Parameters &5 »ase Layer Bute Live Link

Any State

Models/Targets/TargetCantraller.contraller

& Inspector

1
¥ None (Motion)
Foot IK
Write Defaults v
Mirror
Transitions Solo Mute
List is Empty




Any State Hit_Front

itroller




© Inspector

Idle_Retract -= Extend

1 animatorTransitionBase
Transitions
Idle_Retract - = Extend

Idle_Retract - = Extend

Has Exit Time
Settings

Transition Duratio 0
Transition Offset 0
Interruption Sours

Extend

Conditions
List is Empty




Chapter 4: Setting the Stage — Camera Effects and
Lighting

Camera effects

Skyboxes and distance fog




Target indicator

Creating the pointer




th a second camera

ing wi

Work







Turbo boost




Lights

Adding more lights







Lightmaps

General GI Settings
.'.I..':'l'l- ﬂ':".-'.' CnDeman l.'l

Global Parameters Default

Sky Light
Realtime Sky
Albedo Scale

Indirect Scale

Realtime GI Settings
Realtime Resolution 1 texels per unit
Realtime Atlas Size 128

CPU Usage Low (default)

Baked GI Settings

Directional Made

Baked Resolution 30 texels per unit
Baked Atlas Size

Padding







Cookies




Blob shadows







Chapter 5: Getting Around — Pathfinding and Al

The NavMesh

O Inspector

v City
ag Mothing
Everything
Lightrmap 5tatic
Occluder Static

rT

Positis

Batching Static
Mavigation Static
Occludee Static

Off Mesh Link Generation
Reflection Probe Static

LIANSNISN SIS S



2 Navigation

Object

Baked Agent Size

Agent Radius
Agent Height
ax Slope
Step Height

Generated Off Mesh Links
Drop Height 0
Jump Distance

S peragent rac

navigation me ||| Jenerate |T| |I|"'||' I' 'I
jeametry, A good el size is 2-4 gl
igent | ||i'| |||IIi|I| 'I ize |I||”'|
increase build time,

Min Region Area

Height Mesh







The NavMeshAgent component

A ¥ Nav Mesh Agent
Agent Size

Radius

Height

Base Offset

Steering

Acceleration

Stopping Distance

Auto Braking

Obstacle Avoidance

Quality High Quality
Priority =0

Path Finding

Auto Traverse Off Mesh Link &

Auto Repath v

Area Mask Everything




Making the enemy chase the player

Chasing the player







Being attacked by the enemy

~108




Spawning the enemy tanks

L141




Chapter 6: Specialties of the Mobile Device — Touch
and Tilt

A basic environment




Controlling with tilt

B




Following with the camera




Adding the monkey




Keeping the monkey on the board

Winning and losing the game




Putting together the complex environment







Adding bananas




Collecting bananas with touch




Chapter 7: Throwing Your Weight Around — Physics
and a 2D Camera

2D games in a 3D world

Setting up the development environment




Physics

Building blocks




Characters

Creating the enemy




Controls

Attacking with a slingshot




Creating the parallax background




Adding more birds

The black bird




Level selection

Level 3

Score: 0




Chapter 8: Special Effects — Sound and Particles

Understanding audio

Import settings

= |_-.|.5- R ate '-}..-;-ttir.g Preserve Sample Rate

1411146 byte
363936 byte

Imported Object

M Eaclground
s

Background

¥ n
i d st s,

Asset Bundle Mane



Audio Source

™ ¥ Audio Source
AudiaClip Mone (Audio Clip)

Mone (Audio Mixer Group)

v

Priority

Volume

Pitch

Stereo Pan
Spatial Blend

Reverb Zone Mix




3D Sound Settings
Doppler Level

Volume Rolloff Logarithmic Rolloff
Min Distance 1

Spread

Max Distance

Listener

Vaolume Spatial




Understanding particle systems

Particle system settings

' l Particle

£n

Duration

“

Loaping

Frewarm

Start Delay

Start Lifetime

art Speed

it

art Size

= o

L T 5 |
it

tart Rotation

Start Color

0
L%
=

Sravity Modifier
Inherit W [
Simulation Space Local
Flay On Awake v

Max Partic 1000

w Emission

R ate




v Shape
Shape
Angle

Radius

Emit fram:

Randarm Direction

W Velocity over Lifetime

Lacal

Lacal




Angular Velocity

v Rotation by Speed

Speed Range

« External Forces
Multiplier
¥ Collision
Flanes

Planes Mone (Transform)

Visualization Solid
& Plane 1.00

Champen

Bounce

Lifetime Loss

Min Kill &

Particle Radius

Send Caollision Mess




w Sub Emitters

Birth Mone [(Particle Sy
Mone (Particle

Collision  Mone [Particle
Maone (Particle
Mone (Partic

Mone [(Particle

w Texture Sheet Animation

CE |

Animation Whaole Sheet
Frame over Time —

1

v Renderer

Render Mode Billbmard

FMarmmal Directicon 1

Material ® Default-Particle
Sort Made Mane

0
vy
vy

0.3

Ciefault
0
Blend Probes

Mone (Transform)




Creating dust trails

Location 0.0

Particle System Curves

1.0







Putting it together

Exploding bananas




Chapter 9: Optimization

Minimizing the application footprint

Editor log
Open Editor Log
Maximize
Close Tab
Add Tab
Textures 1.9 mb 26. 6%
Meshes 160.2 kb 2.2%
Animations 0.0 kb 0.0%
Sounds 0.3 kb 0. 0%
shaders 834.9 kb 11. 3%
other Assets 10.2 kb 0.1%
Levels 124.1 kb 1.7%
Scripts 231.8 kb 3.1%
Included DLLs 3.9 mb 54, 6%
File headers 20.8 kb 0.3%
Complete size 7.2 mb 100. 0%

Used Assets, sorted by uncompressed size:

835.0 kb 11. 3% Resources/unity_builtin_extra
682.7 kb 9.3% Assets/Models /Monkey /Monkey. psd
682.7 kb 9.3% Assets/Models/Banana/Banana. psd
170.7 kb 2.3% Assets/Models/Map/Grass. psd
170.7 kb 2.3% Assets/Models/Fence/wWood. psd



Asset compression

Model tab

Maodel s Animations
Meshes

Scale Factor

Mesh Compression
Read/Write Enabled
Optimize Mesh
Import BlendShapes
Generate Colliders

1 UWs
Generate Lightmap UVs
Normals & Tangents

Mormals Import

Tangents Calculate

Split Tangents v
Keep Quads

Materials

Import Materials

By Base Texture Mame

Recursive-Llp



The Rig tab

Animations

Animation Type Generic

Avatar Definition Create From This Madel
Foot node Mone

Cptimize Game Objects

The Animations tab

Animations
W

Anim., Compression Optimal
Rotation Error 0.5
Position Error

Scale Error

Textures

Texture Type

Alpha from Grayscale

Wrap Mode

Filter M

Default

Compressad




Audio

Force To Mono
Load In Baclkground

oad Audio Data

ssion Format

: am |'| I e F-I ._-'|t":' : ":'tt' n '._l

a»

Player settings

Rendering
Rendering
Rendering Path* Forward

Multithreaded Rendering®

Dynamic Batching v

‘ tatic Batching requires Android Pro Lice

‘ 5P skinning requires Android Pro License




Optimization

Optimization

Apl Compatibility Level MET 2.0 Subset

Prebake Collision Meshes
Preload Shaders
Preloaded Assets

Enable Internal Profiler

Optimize Mesh Data*




Tracking performance

Editor statistics

Maximize an Play Mute audio  Stats Gizmos




The Profiler

Tracking script performance
Key Average Total Longest

BananaBounce Update 1.080043E-05 2158 0.000821054

MonkeyBall Update 2.754381E-06 166 0.000138988




Minimizing lag
Occlusion

A Occlusion

Object

Set default parameters

Smallest Decluder
Smallest Hole
Baclkface Threshald

Last bake:

Decclusion data size

Visualization
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