Chapter 1: Deep Learning for Games
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Chapter 2: Convolutional and Recurrent

Networks
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LSTM unit
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Chapter 3: GAN for Games
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Chapter 4: Building a Deep Learning Gaming
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RabbithQ Server 3.7.8 Setup

Erlang could not be detected.

| You must install Erlang before installing RabbithG, Would
you like the installer to open a browser window to the Erlang
download site?
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RabbithC Server 3.7.8 Setup —

Choosze Install Location
Choose the folder in which to install RabbitMQ) Server 3.7.8.

Setup will install RabbitQ Server 3.7.8 in the following folder, To install in a different folder,
dick Browse and select another folder. Click Install to start the installation.

Destination Folder

| C:'RabbitMg Browse. ..

Space required: 13.5MB
Space available: 269,9GB

< Back Install Cancel

BN C\Windows\System32\emd.exe

Enabling plu

rabbitmg management

The following plugins have been configured:
rabbitmg_management
rabbitmg management ag

bitmg_web_dispat
Applying plugin configuration to rabbit@DESKTOP-V2J9HRG. ..
The following plugins have been enabled:
rabbitmg_management
rabbitmg_management
rabbitmg web dispa

started 3 plugin
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€} Unity 2018.2,13f1 Download Assistant

Choose Components

Choose which Unity components you want to download and install.

q

Unity 2018.2.13f1
Documentation
[ ] Android Build Support

[ ]i05 Build Support

[ ]twS Build Support

[ ] Linux Build Support

Mac Build Support {Mono)

[] UWP Build Support (.NET)

[ ] UWP Build Support {IL2CPP)

[ ] Vuforia Augmented Reality Support
[ ] WebGL Build Support

Windows Build Support {IL2CPP

[ ] Facebook Gameroom Build Support

Description

Faceboolk SDK for Gameroom
and WebGL

Download size: 33M

Install space required: 3.9GB

Unity 2018.2,13F1 Dovnload Assiskant

< Back Cancel
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€} Unity 2018.2,13f1 Download Assistant —

.t

Chooze Download and Install locations
Spedfy where to download and install files. @

Spedfy location of files downloaded during installation
(®) Download files to temporary location (will automatically be removed when done)

{C)Download te: | C:\Users\Micheal\Downloads Browse, ..

Unity install folder

Gz MRS | | oose..

Total space required: 5.0 GB
Space available: 277.7 GB

Unity 2018.2,13F1 Dovnload Assiskant
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Chapter 5: Introducing DRL
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Chapter 6: Unity ML-Agents

Projects Learn

UTERBERRER PRI < Select a project to open...

On my machine | € v > ThisPC » Local Disk (C:) » ML-Agents » ml-agents w @ | Search ml-agents ¥l
Official Releases Organize = New folder B (7]
~
2 Dionb A Name Date modified Type Size
Beta Releases &+ Hropbox
config File folder
¢@ OneDrive X
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[ This PC gym-unity File folder
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= Documents
UnitySDK File folder
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unity-volume File folder
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¥ Network

v

Folder: | UnitySDK

Cancel
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© Inspector

- < GridAcademy
- Tag |Untagged Layer |Default
Transform
‘osition ¥ 0
totation # 90.00001
Scale X1
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Add New Remove Last
Brains
® GridWorldPlayer (FlayerBrain)
Max Steps xelect Brain
Training Configur
Inference Configu
Reset Parameters
VorldLearning Remove Last
aridsize GridworldPlayer
numObstacles HallmayLearning k
numGoals HallmayPlayer
FushBlockLearning
FushBlockFlayer
PyramidsLearning
FPyramidsFlayer
ReacherLearning
SmallwallJumpLearning
Pit Pref StrikerLearning

True Agent
Grid Size
Cam Obhject
Agent Pref
Goal Pref

StrikerPlayer
TennisLearning
TennisFlayer
VisualBananalearning
VisualBananaFlayer

GridWorldPlayer
Player Brain
amples/GridWorld /BrainsfC
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I Anaconda Prompt - miag « _configyaml d=firstRun --train
worker-i

*<trainer- *config/tr fig.yaml

INFO t training by pressing the Play button in t

INFO:mlagents
*GridAcademy ccessfully!
Unity Academy name: GridAcademy
Number of Brain
Number of Training Brains
Reset Parameter
numGoals
numobstacle

Unity bra nam
Number of Visual Observations (per agent):

ector Observation
Number of stacked

e\platform

dworldLearning:

:mlagents . envs:Hyperpa
batch

hidden_units
lambd:  0.95
learning_rate:
eps
normalize:
num_
num_layers:
time_horizon
length

/summarie: 0_GriduorldLearning
256
use_curiosity: Fals.
ty_strength
0/GriduorldLearning
GriduorldLearning: Step
idworldLearni tep

Mean Reward:
0. Mean Reward
Mean Reward

firstRun-0
firstRun-

INFO:mlagents.trainers: firstRun-@: GridWorldLearning: Step: 6000

Reward: 1.029.
1.002.
1.016

-0.227
-0 f Reward
-0.190. Reward
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C  ® Notsecure | desktop-v2j9hrg:6006/#scalars

Show data download links
o Environment
Ignore outliers in chart scaling
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Q Project Setting
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Editor
Graphics

Quality
Script Executic
Tags and La
TextMesh Pro
Time

VF
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Player
Other Settings

Rendering
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Auto Graphics API for Windows
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sRGE

Static Batching

Dynamic Batching

GPU Skinning®
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Vulkan Settings
SRGBE Write Mode*

Mac App Store Options
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Build

Store Validation
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Scripting Runtime Version*
Scripting Backend
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Scripting Define Symbols
EMABLE_TENS
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v
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@ Inspector

GridworldLearning
* Gridworld® @
¥ Main Camera
Directional Light

Learning Brain
scene

Brain Parameters { MNone (Brain)
Ersmite = Brain Parameters
Canvas .

bservation

Femove Last
Height
84
Space T
Branches S
Branch 0 Size 5
Branch Descriptions

® GridWorldLearning

Asset Labels

AssetBundle

Maone

Assets ML gents

A < GridWorldLearning
5 Editor B cri

Examples G Vorld » Brains
8 Examples
8= 3DEBall
85 BananaCollectors
B Basic
5 Bouncer

wrldPlayer

G orld
#= Brains
B85 Materials

5 Resources

- Reacher € Assets/ML-Agents/Examples/Gr rld/Brains/Grid ldLearning.asset




= | firstRun-0
ML-Agents > E

Home  Share  View

B 3D Objects A Name
[ Deskiop [ checkpoint
| ] editor_GridAcademy_firstRun-0.bytes
& Downlozds ] model-38983.cptk.data-00000-of -00001
B Music [ model-38983.cptk.index
[] model-38983.cpti.meta

=] Pictures -
B v 7] model-71200.cptk.data-00000-of-00001
ideos -
[ model-71200.cptk.index
= Local Disk (©) [ model-71200.cptk.meta
= DVDRW Drive (T [ model-350000.cptk. data-0000D-0f-00001
= Network [ model-230000.cpth.index
¥ [ model-350000.cotk.meta

24items  1item selected 2.58 MB

- > ThisPC > LocalDisk (G} > ML-Agents > mi-agents > models > firstRun-0 -

Date modified

11/17/201 PM
11/17/2018 7:09 PM
11/17/2018 4:18 PM
11/17/2018 4:18 PM
11/17/2018 418 PM
018 4:49 PM
11/17/2018 4:49 PM
11/17/2018 4:49 PM
11/17/2018 6:29 PM
11/17/2018 6:29 PM
1/17/2018

pe Size

File
BYTES File

INDEX File
META File
DATA-00000-OF -

INDEX File
META File
DAT/
INDEX File
META File

-OF-D..
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= Hierarchy
Create
< GridWorld*
* Main Camera
* Directional Light

% SCEne

@ Inspector

Q GridworldLearning

Learning Brain

Brain Parameters from
T EventSystem

T Canvas
agentCam
GridAcademy

Brain Parameters

Add Mew
Width

Space T
Branches S 1
Branch 0 Size

Branch Descriptions

Asset Labels

AssetBundle Mane
Project
Create
£ Gizmos Assets ML-Agents
5 ML-Agents »
£ Editor X
8 Ex

yrldLearning

VorldLearning 1
amples
& zDBall
£ BananaCollectors
£5 Basic

£ Bouncer

£ Crawler

£ Brains
B Materials
£ Resources

B TFModels

£5 Pyramids
B Reacher

Discrete

& Assets/ML-Agents/Examples/Gri

: M MNone (Brain)

Remove Last

Height
84

rldlearning 1

TFModels

rld/Brains/Grid
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Chapter 7: Agent and the Environment

& Inspector
v
-

Agent

Tag [agent Layer |Default

Transform
B cube (Mesh Filter)
T W Box Collider
'! + Mesh Renderer
i Rigidbody

B P Hallway Agent (Script)

Brain # VisualHallwayFPlayer (PlayerBrain)

AgentCamera (Camera)
Add Camera Remove Carmera

Standard

Add Component

[42]



€ Inzpector
™ 7 aAgent

Ta gl a gent La Yer Default

Transform
B cube (Mesh Filter)
¥ Y Box Collider
! v Mesh Renderer
i Rigidbody

h + Hallway Agent (Script) o

Brain # VisualHallwayLearning (LearningBra

Camera 1: AgentCamera (Camera)
Add Camera Remove Camera

v
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e Inspector

(_3, VisualHallwayLearning

Learning Brain
Copy Brain Parameters from M Mone (Brain)

.-:-.l_‘ll_‘l | ||'-_-'.
Width

Element 0
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B Anaconda Prompt

alHally
ualHally

isualHally

: visualhalls isualHallw

alhalls

<< << << < << << << << < <K<K << K< T < < < <<

. Training.

"t for brain :VisualHallway

sualhallwa sualHalll

Transform

tion

it fil‘ il
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Reset

Remove Component
Maowve Up

Move Down

Copy Component

Paste Component As Mew

Paste Component Values

Find References In Scene

Edit Script
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Branch Descriptions

DQRN Architecture
Conv 1 Conv 2
32 fitters B4 filters
Shape B x 8 Shape 4 x 4
Stride 4 Stride 2

Layer 1
3 feature maps
Shape 60 x 108

Layer 2
32 feature maps
Shape 14 x 26

Layer 4
Size 512

Layer 3

Game features

¢ (Size k for k features)
\L., ‘-Qb
oo .

Layer 3'
Size 4608

64 feature maps
Shape 6x 12

Action scores
(Size n for n actions)

N
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Chapter 8: Understanding PPO
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© Inspector

Walk Towa
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Just Sharin
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Hierarch = = [ @ Inspector

< Reacher_3_joint
0 -

BareuTe

nt (Script)

AT Camara

Pendulum A
Pendulum B
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& Inspector .

(_g ReacherLearning_3 [ e + 8

Cpen

Learning Brain
Copy Brain Parameters from : B MNone (Brain)

B |_‘| |_‘| | I.:_.'_-'

Continuous
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Chapter 9: Rewards and Reinforcement
Learning
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€ Inspector
- < GridAcademy

Untagged Layer |Default

Transform
h ¥ Grid Academy (Script)

Broadcast Hub
Add Mew Remowve Last
Brains

! GridWorldLearning (LearningBrain)

Trainin
Inferer
Reset Parameters

Add Mew Remowve Last

*truebgent

W]

* Main Camera
=t

Pit Pref
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& Inspector
- & GridAc:
Untagged ayer [Default

Transform
B ¥ Grid Academy (Script)

cast Hub

Add MNew Remowve Last

onfiguration
Inference Configuration
Reset Parameters
Add Mew Remove Last
Fa]
5
3
® truebfgent
0

* Main Camera

Agent Pref ® agent

Goal Pref
Pit Pref
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e Inspector

- W Aca dem ¥

Tag |Untagged Layer

Transform
B @ wall Jump Academy (Script)

Broadcast Hub
Add Mew

Brains

lalllumpLearning (LearningBrain)
WallJumpLearning (LearningBrain)
]
nfiguration
Inference Configuration
Reset Parameters
Add
hig_wall_min_heigh

small_wall_height

Default

Remowve Last
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& Inspector

Default

Transform
B ¥ Hallway Academy (Script)

Broadcast Hub
Add Mew Remove Last
Brains

% VisualHallwayLearning (LearningBrain)

Remowve Last

Gravity Multiplier
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d}Aﬂammda Prompt - mlagents-learn config/trainer_config.yaml --curriculum=config/curricula/hallway/ --run-id=hallway-curriculum --train — O X
Number of stacked Vecto
Vector Action space t
Vector Action space

38:15.12¢ ei \tensorflow\te| flow\core\platform\cpu_feature_guard.cc:1408] Your CPU supports instructions that th|
low binary AVX2
envs: s Trainer of brain VisualHallwaylearni

gamma :
hidden_units:
lambd
learning

num_epoch:
num_laye
time_horizon:
sequence_length:
summary_freq:

alHallwaylearning

- /models/hallway-curriculum-8/VisualHallw
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Chapter 10: Imitation and Transfer Learning
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Learning Brain
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Name Date modified Type Size
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Open X
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Chapter 11: Building Multi-Agent
Environments
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B Anaconda Prompt - mlagents-leam config/trainer_config.yaml --run-id=soccer --train - O X
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INPEEEEINE  Type here to search assets Q

© You downloaded this item on Feb 10, 2019.

POLYGON BLACKSMITH

Toony Tiny People FREE

Demo  sw—tp =

v 3 user reviews

Popular Tags

Add a new tag right now?

Demo version of the Toony Tiny characters series

Pack includes:
-Male citizen character x2
-Female citizen character

v Package contents 1.9 MB

[83]




€ Game
20

prefabs

© Inspector

7 TT_

Reset

Move to Front

Move to Back

Copy Component

Paste Component As Mew

Paste Component Values

Find References In Scene
Reset Position

Reset Rotation

Reset Scale

[84]



© Inspector
B V7 Redstriker
-
Tag |blueAgent Layer [stiker
Transform

B cube {Mesh Filter)

! ¥ Mesh Renderer

4 Rigidbody

B 7 Agent Soccer (Script)
Brain # RedStrikerLearning (LearningBrain)
Agent Cameras

Add Camera Remove Camera
Max Step

t On Do

Red
Striker
Girl
B cerFieldTwo
' Sphere Collider
Ray Perception (Script)

Shader |Standard

® Inspector
® & Bluestriker
Tag [blueAgent Layer |striker
Transform
B cube (Mesh Filter)
! « Mesh Renderer
i Rigidbody

a ¥ Agent Soccer (Script)
Brain # BlueStrikerLearning (LearningBrain)

nt Cameras

Add Camera Remove Camera

Blue
Striker
Person Role
Area
.

¥ Sphere Collider
ﬂ Ray Perception (Script)

Shader Standard

O Inspector
™ 7 BlueGoalie
Tag |blusAgent Layer [goalie
Transform
B cube (Mesh Filter)
B P Mesh Renderer
4 Rigidbody
h ¥ Agent Soccer (Script)

ent Cameras

Add Camera Remove Camera

i 3000
t On Done
Demand C

on Fi

Elue
Goalie

Police

+ sphere Collider
h Ray Perception (Script)
- Agent
Shader |Standard

m 5
Brain # BlueGoalieLearning (LearningBrain)

8 Inspector
T 7 Re lie
Tag !blueAgent Layer [goalie
Transform
B cube (Mesh Filter)
B P Mesh Renderer
4 Rigidbody

h ¥ Agent Soccer (Script)
Brain # RedGoalieLearning (LearningBrain)

nt Cameras

Add Camera Remove Camera

Team

Agent Role

Person Role
a

- - -
¥ Sphere Collider

h Ray Perception (Script)
. Agent
Shader 'Standard




[86]



soccer_peeps2-
O 0_BlueGoalieLearning

soccer_peeps2-
O 0_BlueStrikerLearning

soccer_peeps2-
0_RedGoalieLearning

soccer_peeps2-
O 0_RedStrikerLearning

Losses/Policy Loss

Environment/C

umulative Reward

0.

0.0120

§.000e-3

4.000e-3

0.00

0.0800 | 44— L4
oos00 |7 ) ! | :
0.0400 W
0.0200 ] |
0.00
1000k 3000k 5000k 7000k

(]

000 20.00k 40.00k 60.00K

80.00k

(]

10.00k 30.00k 50.00k 70.00K

[871]




Chapter 12: Debugging/Testing a Game with
DRL

Bugs in your project? Click here to get Live Help on your Unity project from community experts.

Home = Tools = Physics

@ You purchased this item on Feb 16, 2019.

MARCOS SCHULTZ

- MS Vehicle System (free FREE

v 20 user reviews

Popular Tags

Add a new tag right now?

'MS Vehicle System free version' is a simplified version of the
asset 'MS Vehicle System, and contains:

* Scene controller, allowing you to get out and get into

vehicles in a simple way.
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L)
COPPA compliance changed

4 ANALYTICS

4 ANALYTICS

Play to complete integration

Unity Analytics: Access instant game data about your players. We make

analytics easy! Pressing Play will send test data to validate the connection with
Analytics servers.

« Where your players get frustrated

+ How much money your game is making

+ Who is spending, and moare!

Q Develop Operate Acquire ® e All Orgs

TestGam4 - Event Manager

Event Manager shows the custom events and parameters we've received
from your game. Learn how to get started with custom events here. To see

B Overview your computed metrics, go to Data Explorer.

~*  Reporting >
Validator
- 5
a4 ANALYTICS ERLcstzaton The Validator will only show events sent from Development o
Builds or the Editor, and happens instantaneously.
‘¥ Optimization >
Explore your data 6o to Dashboard -
Analytics “ UTC Time Event Type Event Name
Overview 02/18/2019 16:46:43 Core appStop

Data Explorer

02/18/2019 16:46:43 Core appStop
Funnel Analyzer
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Chapter 13: Obstacle Tower Challenge and
Beyond

W ObstacieTower - D0 x
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