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Data Analytics, Machine Learning /& &

e 2015: MySQL 757 FmEIT InnoDB F1-Z=2%

e 2017 : Jupyter Notebook & MySQL CEOANLIELHZT-FY
1II2A

o 2018 : AV I4ZyhIL-T#AiJ07 + AF9 Keras (1) - (7)

e 2018 : Unity Machine Learning Cl3U%h 258t F &
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Reinforcement Learning (G&1t*38)

State & Reward (ZREH)

State
Transition

—|  Environment Agent

Action
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Deep Reinforcement Learning (Deep Q-Network)

DeepMind 1 7'FE% AlphaGo
FEZ1-J)RYI-J(DL) AN EHR=>E C BE

(L FEAD DL /S FIE 2008 £2H KoK BE

DQN (U TOFETREL (NGA-FF1-ZVJ I TR AT 88
* Experience Replay

* Separate Target Network
* Clipping Rewards
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Unity & Tensorflow Q12 AR=)l

o Unity Z7 JAIVFTIYAMI  (SEIfESTNS Unity D/\-Y3(% 2018.1.0f2)
e Miniconda (https://conda.io/miniconda.html) 64bit Python 3 %7 JAI M CAV AR

o IRIBZZERHT (fl: UnityML) tensorflow fbz1 Y AR-)L
o Anaconda Prompt Z#C&)

conda create -n UnityML

activate UnityML

conda install tensorflow Pillow matplotlib numpy notebook pytest docopt
pip install pyyaml

Z 88 | https://github.com/Unity-Technologies/ml-agents/blob/master/python/requirements.txt

e TensorflowE {EFEER

In [B]:

jupyter-notebook INY FTISUH (kSN

New T#H R Python3 R—-I%/ERK

import tensorflow as tf
print(tf .Session() .run(tf.constant ("Hello TensorFlow! ) # F#HTAE—3F print

b'Hello TensorFlow!’


https://conda.io/miniconda.html

ML-Agents (ver 0.3) D1V A=)l

e github #'5 ml-agents % clone L. Tensorflowsharp Z% 7> 0-FLTHL

— git clone git@github.com:Unity-Technologies/ml-agents.qgit

—  https://s3.amazonaws.com/unity-ml-agents/0.3/TFSharpPlugin.unitypackage

e Unity Z#C&L clone %t ml-agents\unity-environment = Open
e TFSharpPlugin.unitypackage %% 7)L7Uw2 LT Project [ZIENN

e Project T4V UM Asset/ML-Agents/Examples [CZ TV T
o LIEVWI=VI7M)VZEIVYY
o 7 JAJVEE Brain (Player) [CHE>TWTT | «—— TIRIETEXT

@ Project | O console
Cregt_e = :
L All Scripts 4 Assets » ML-Agents » Examples » 3DBall »
¥ Gl Assets —_ —_ —_ —_
¥ &l ML-Agents
& Editor
¥ &l Examples
Materials Prefabs Scripts TFMaodels 3DBall 3DBallHard

» Gil BananaCollectors
» &8 Basic

» &l Bouncer

» &l Crawler

> & Gridworld

> Gl Hallway

» &l PushBlock
b S Dasrhar
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ml-agents\unity-environment\Assets\ML-Agents\Examples\GridWorld ¥—> %<

Hierachy T GridAcademy\GridWorldBrain %3&#R

Inspector T Brain Type % External (2%

File XZ1—TC Save Scene as #3iR

ml-agents\unity-environment\Assets [C#&FIZ{T(ITY-V%&RTF (B : GridWorldTest)

File XZ1—7 Build Setting %33R

Add Open Scenes L. RERY-YDFIY7(EH LT, Scenes In Build [Z GridWorldTest 231 & &N 5 &
J[C9%

Target Platform [C StandAlone AT

Build

(2017%T) GridWorldTest.exe 771V DEZ5FT(E ml-agents\python A

(2018h'5) Build F[FTAIYFEIRODH TEKEIND exe (FZDTANT ZERUZBITIANT AICERKEINE
9, B &L TE ml-agents\python\GridWorld D& 3I(C python B I Build LEEWEBIOIA A E/E>TH
b Build LEL&D



Brain % External [(CZELY-V&RF

®jPivot | @ Local

= Hierarchy |

=

# Scene

Create | (arAll
v « GridWorld*
Main Camera
Directional Light
P scene
EventSystem
b Canvas

¥ GridAcademy —

GridWorldBrain

=
3 Project

Display 1 #

16:10

< Save Scene
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| & collab - | @ | Account - |

| Layers

- | | Layout

= © Inspector |

# | Scale —— 0,89

« ml-agents » unity-environment > Assets »
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| TFANA&N):

GridWorldTest.unity j ®

<

GridWorldTest.unity

Unit

Maximize On Play Mute Audio | Stats

Tr{ L OEET):

unity (*.unity)

A JTANI-DFEET

Sa2ad

Gizmos ~

¥ GridWorldBrain

|) Static ¥

Tag | Untagged 4| Layer

Default

¥ .~ Transform

@l =

Position X|0 Y0

Z0

Rotation X0 Yo

Z|0

Scale X1 Y1

Z|1

v |E_u[ Brain (Script)
¥ Brain Parameters
Vector Observation

@ =

Space Type | Continuous

Space Size 0

d Vector_»
¥ Visual Observation

Size 1
¥ Element 0

Width 84

Height 84
Black And W[
Vector Action

Space Type | Discrete

Space Size 4

I Brain Type [ External

[J Console
i Cra.an =

L All Materials
All Models
L All Prefabs
©L All Scripts

¥ i Assets

¥ & ML-Agents

& Editor
¥ &l Examples

» &l 3DBall
» (@ BananaCollectors
» & Basic
> G Bouncer
» Gl Crawler

s

& Assets » ML-Agents » Examples » GridWorld »

Materials

Resources

Scripts

®

TFModels GridWorld

{ Add Component




Build 9% (BERINR-Y)

BG Unity 2017 .4.22 Personal (64bit) - GndWorldTestunity - unity-environment - PC, Mac & Linux Standalone <DX11=

g) Build Settings

« v 4 |« ml-agents > python >
=B~ FHLIS- M)
| Jobs ~
|| Projects
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I pc
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curricula

'C, Mac & Linux Standalone 24 ™

B 7
D -3y

‘i Windows (C) @

b

FP4L&(N): | GridWorldTest




Python h'5 learn.py & exe #3R1T

Anaconda Prompt C
o activate UnityML (tensorflow Z1 VA=)V UEIRES. 5 UnityML)
o cd [git clone LT=3%Fr]\ml-agents\python\E )L k1L %7 kU
o python .\learn.py EJL~U7zexe -A T3y

—train A BIEZATY3V, DFEWE AL Brain (Internal) &R U THEERDH

—-run-id= CEBEHDET N EZRE&MFTELFIEIEE, T IA) I ppo

—load ETIIVEWEA{L BT --run-id THEEDETIVICFEEEM

--slow 2 D7 3¢ EROETRMATERERREE, T IANMIRRIV-LEAFY T LEINREE
--save-freq= ET W& REFETBATYS (TI4)L 50000)

ml-agents\python\trainer_config.yml TiXE 317z max_steps [FEBAONLBVDTR(EEHIHBICIEEH
EEZENHE (F) YV TILO Tennis (3 trainer_config.yml [ZE2 &SN TL\EL, Tennis @ Unity Editor
EDOATI1I 413 AgentBrain BDT

AgentBrain:
max_steps: 5.0e5 (] : 50 5ATY)

LR EEINT BE50FATYTETCHOEF N A EE
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3DBall : Simultaneous Single-Agent

o 1{E® Brain [CIHILLET I V3V esmllE =T34 0DE L Agent
o BHEFICMN -ZVJ&EITTS, OhvbDOM -2V, FE OIS
o ETLWEAM-ILEZ (T TELEIHL

{Agenﬂ J { Agent1 J
IRBENY I Vector Observation

Zeh (Em) AE
Xeh (1) AE . }

K=l IR _E BEAZ Brain1

L (External)

°

°

°

o H-)LODIR EEE
o BEINRRE
N

°

°

R (Reward)
BT —- L +0.1
EB15 -1




Tennis : Adversarial Self-Play (oGBS SLA1)

o 1{E® Brain (S DHEMZEDT5EIL Agent 2D
o HWIXELTEET 3, AlphaGo £EZDEHERE,

IRBENZT )L (Vector Observation)
— -+ s A t1 B BE— A t1
o ITYMDAELRE gen gen

o N-ILDAIBELERE
o 1BE3IIREE

$|§@‘|‘| (Reward) ﬂ’)?’dﬂ'ﬁﬁ)ﬁ'@ [ Brain1 }
o (RyhLEZ2%E1E +0.1 (External)
o EX(CHTzoTKR= -0.01
* IRIZEBLTARA -0.01
o XYMIHTHTER-0.01
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SoccerTwos : Competitive Multi-Agent (8% Agent DOX3Ek)

o B Brain ICERLIEAEHIITD
Agent

o Agent [FEVRIEFEAESY, AIBER)
793V, BB ENE>TWNS

o MEIEDIRMM, F—LAR—Y [ J
{ Striker J [ Goalie } Striker Goalie

IREERT B (Vector Observation)
o h—J)L. B J-)l. BE. BEDA

IR EHR
o ANIMH-(LEER
#REH (Reward)
o BRANIIH-+1
o KHmARIIH-EF-/{-1
o F—/\-T&HBI&IC +1/3000
o ARITIN-THBIEIZ-1/3000
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Banana Collector : Selfish Agents Cooperate

1Brain [CEH7%: 5 Agent (4EAE51))

HONT Tz T, mEWNT 2L S

L-H-%2 4 ToNBEMET S

IRk (TeachingArea) @ J&1%(C Num Bananas & Num Bad Bananas
INFTFOEIZIGUT, ML T ENBRTED DN E T 2DZEHRT ZEER

https://deepmind.com/blog/understanding-agent-cooperation/
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https://deepmind.com/blog/understanding-agent-cooperation/
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Imitation Learning

e Mi-agents ver 0.3 DFTHERE
o BILFE ELITWANEREN/ (S A-FHHEEL

e Behavioral Cloning
o ELFBORIET, HENDIRFEEFE
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Banana Collector (Imitation Learning hix)

e 1Brain [CZET 1 Agent, 4£7E 4 Agent (1EDH)
o HENDITENZFNRBIETETINEFEEITS

FEEZDET IV (bytes) & Unity NEBD Tensorflowsharp T

S
oC

IRREAZJ ML (Vector Observation)
Agent DBIF 77 EDFEHRAE
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Brain (Internal) 5

Edit / Project Settings / Player /

PC Mac & Linux Standalone settings /
Other Settings

Configuration
Scripting Runtime Version
NET 4.x Equivalent

Scripting Define Symbols
ENABLE_TENSORFLOW

Inspector T Brain @ Graph Model [Z
B LT bytes I7MILERSVIT T B

Cursor Hotspot X0
# |
Setti , Mac & Linux Standalone
Icon
Resolution and Presentation
Splash Image
Other Settings
Configuration
Scripting Runtime Version| .NET 4.x Equivalent
Scripting Backend | Mano
Api Compatibility Level* | .NET 4.x
C++ Compiler Configurat| Release
Disable HW Statistics®
Scripting Define Symbols*
ENABLE_TENSORFLOW
Allow 'unsafe' Code ]
Active Input Handling® | Input Manager
Broadcast o
Edit the Tensorflow graph parameters here
Graph Model = Bananalmitation_Bananalmitation

<
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Banana Collector Imitation Learning AR
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Bouncer : On Demand Decision Making

15— L EBR20[E THE P TLD
EHEFCEFEEOARMEBITHEMATIVYYIORAEZERD

Th (REBREFFOHATTIY3YLWVEVER®) TNFTH£E35
TI93avEOATYS (TL-L) TlE +1/-1 OJ-)VEREBHE R & LA

IRREAZT B (Vector Observation)

o BHODMEBELNTTOAE

* X,\y,z B MICHNBT]
73V

o IJvIIIMABZHNDAREES
R (Reward)

e Xxyz ARMDAOD2%E *-0.05

o AEFEIBARIINTA

o IJvITEICENFIT4

o NFFTEIRBE +1

o HAIRUHEIE -1
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