AILE#E | B Python* HIZIFIR® BA&hRSCH
Unity* #l28F3IAI]

JREl : Manisha B.Z4ERAAAREXS B 31 H

R RIERFTRARNMBNAERRCEIQIEEFNALERE (Al
1779, (£ Python* BZRE/R® SRR — ERERNRISRIRE
IESEMR — EETREXTHEIGREFENNRES (ML)
RKEFZIMNENNERE. EEHBET  KMNBEERAERER®
Optimization for TensorFlow* £ K # 4t 3K & dh iz 17 Unity *
ML-Agents,

5141y

Unity ML-Agents BEfBRIFIMESIIFIFNTFAARTEER Unity 5|2
IR SRR, TRIITNARAFEIMS. FAER ML-Agents #ft
BT —MEMRIE, AREE™EIIZG  BITBT Unity eI
FI3AER TensorFlow AERGHEIH I |, FFoUH LLIRIESL,

BEARXLRUN AR


https://mp.weixin.qq.com/javascript:void(0);

BIERMNRBUEZEIFA.

g% % TensorFlow 1.4 AJ "requirements.txt

1
1T

Ik

I FSeFER ML-Agents,

RFHE
Fr{EAAECEI T

IREREINEIC AN A

FBAONRKR® BE™ 17 LEss

8 GB RAM

Windows® 10 {Alkx

taR2EtF>?

" XEFEfbRXME

sBUFEIZ—M %" BegiERr (RARE ) LIEERMECRAIAERE
PARMENNZINTG L. REETHREDE (BIE (2H ) R (&
) ) AL, ARRINMBERESHKEZEANRE  BREEXN

BRLEATEA.



RTBRUFEIN—EES

ESEBENSRZEIAR , BARNAESIGEES.

EAERTHE A MEERTHE  HMNUUBLIEHEESLITR.

ELRNEAEM , BICTFESHESKEFR , B "RL" FEXE
SRR RNt I FIEN .

EfARENARNERE , BIELNES | IR 2D 8 3D KiE,
R RS E TR R,

EREZ S Bk B,

EMFTRHBIR R HIRIER M.

SR S EHAAN R,



agent environment
{" ') from state s, take action @

get reward R, new state s”

1B Z S EH,

3 b I E AN RIS
EMEBEBIISBNHSTMNESHERERREREERITIREDEH
KL, XESHEIRARE. JIG#E  BENRBES , RRE2E
termdkEER. MR LUEBTFSAREENE AR,

(A%

RIERHERE RRIORAGHIRE. CENIXEBRAZBERNERAE
—1]. REEBRESESEEMFRIRRREMAE, RERITHIE
EmERERIE. WERNETLIZEEN , B SEMAERAS
1,



B 2 Erim TIERrE) e A,

730

MNERERESHHERZTENSH, ABELMENMERER , Z8EHT
23, REATLIRE 2D 5 3D tHF , BALIRNE.

NGRS D EERFELE
a) MEM

b) AWM 2R

C) MRI7EELE

d) BRExZRE



et
MRBATTLIMRTEE A ZENBE _EHERANAZ B K ERB
o, BAXMBRMEHEN. BTEEHEN | Bt Al sTLAFRUAR
RENZW  FRBEUFINEAREERR , RA—TEEEM.

RhEEBHS AN (DFA)

EBIEIR T MRRFENE RERBRIBRSENBAFTSIIRE |
BABRBHIRA "DFA", BIRRKERGEHFTEZNBATS. RFE5TH
BHHUENLR  ARHE—MRENAT—TEE,

AREBRBSEI (NDFA)
WREMNEABENRBEENBHREZES  BABERZA
"NDFA, " HATHEFTHENLR , BEREAERE—R.

LI

MRFANREERRRZTETUAMERER |, BARKRMRESLIEREF
3. MRFGEMETRE , BBARBERATNN , BEBNSHHLES
REY., R , ;I REBERHFAZTEITURIN , FAT—IKEZERAN
AY.

3B 37 5% i £

HANBER R/ 2R [ AT —XBaEHEREEEIR | sETIR
MRS, MRBESMAERT |, BAITRZELRE,

HRAERZAE



BUFIFHNBRDEYTLUIEARRENSZSNE., SEIFHER-E
BNEAZAEREAFES. THREBAZINIERNAEAFEIXNI.
EZRERRLED  AERRZEANREREIRES. XEE T HER
MREREERBE A BRY.

BRELECERS AR , RSB0 EI P EEabo WSRs , BmE
NEHRRNZREHITLGE. £SAEERT , §MMERBERMHER

SFMMIREE,

TERTTRRENZAERAZENES.

Environment

3 EERT,



Environment

Agent

4 ZERZ.

Ald

HATRHAEEA Unity SEpITARSIZE (IDE) ERE TN BIEIIAMR PR
s FES. BANLTFREIZEENL | Z//ER Unity ML-Agents &
NEERIZINE LR ES |, ARG RATERM.

B 1% EKIR

B, FAIEEM Python MIZEESRD KhRAIIREE.



AR

HIRIEE L% Anaconda* IDE, Anaconda 2 Python REEESH%
BREDER , ATESHERNZNNSZIBRONA. BY
Anaconda , FfJeJLAZREARAR Python FE , XLEXHFIFEIER
BH.

THEGEE

https://www.anaconda.com/download/,

EAZ4F/R biuld SRR SN TATR.

conda create -n idp intelpython3_core python=3

RIETBEREXMERE , BISEERTE 2 2.
% 2 ¥ MEKIR

MEFANERERE, RSB TR,
source activate idp

$ 3 % 18BKIS

AUERINMREE |, BB Python WA, ( MiZKRRERFRIFE. )
(idp) C:\Users\abhic>python

Python 3.6.3 |Intel Corporation| (default, Oct 17 2017, 23:26:12)

[MSC v.1900 64 bit (AMD64)] on win32



WA "help" , "copyright” , "credits"s}

"license" , THREZEZE,

Python RIZE4F/R® 7 ARIREFEEF/RASRM.

BEE .
https://software.intel.com/zh-cn/python-distribution

% 4 ¥ : %B[& GitHub* [

HNFEEMENZSREMAE(FINEH idp) WEREL GitHub *
HEESIEEE N Unity ML FE. SeRERERT , AVERUTSS

(idp) C:\Users\abhic\Desktop>git clone

https://github.com/Unity-Technologies/ml-agents.git

B 5P BEER

mfEHRE HIFELERELER, Requirements.txt {fF Python F
BR.

(idp) C:\Users\abhic\Desktop\ml-agents\python>pip install -r

requirements.txt

XFEA AR =B R R .

% 6 ¥ : €81 build



build £ Unity IDE Frel& , FEREHITX . BRATHAITIHEHNT
A7

5. 1% BIRINCE AT A {TX 4

£ 7 ¥ : ik build

MREEF Python HIZS/RSRIRINRYIGHIER , B&IT Python
FEREBUTHS :

(idp) C:\Users\abhic\Desktop\ml-agents\python>python

learn.py manisha.exe --run-id=manisha -train

Zr5e i — R ERIEITZE |, FABRERERMAIERFT X |
B Academy IFIISHAF :

INFO: unityagents:Saved Model

INFO: unityagents:Ball3DBrain:Step:50000.Mean

Reward:100.000.STD of Reward:0.000.



INFO: unityagents:Saved Model
INFO: unityagents:Saved Model

INFO: unityagents:List of nodes to export:

INFO: unityagents: action

INFO: unityagents: value_estimate

INFO: unityagents: action_probs

INFO: tensorflow:Restoring parameters

from ./models/manisha\model-50000.cptk

INFO: tensorflow:Restoring parameters
from ./models/manisha\model-50000.cptk

INFO: tensorflow:Froze 15 variables.

INFO: tensorflow:Froze 15 variables.

Converted 15 variables to const ops.

B ER B F T BT RIS EFIRIDE.

{5 Python B

REFRAER* BKE

Python REHMIZLREMIRITAI. EE—1MERELET , ERAFARA
RELIERMEE EmiTA8 |, BXELERERZIHIAEA Python
XI5, Python RISREF/RO KR BB IFLHENE  RICAT USRS

IR® LLTEMIEIEN ( 3H5/R® TBB ) MABENS&ETH.

& Python RIZRAF/RO&MATF Unity ML-Agents EBLITNE :



IZRIIIEE R

TensorFlow By CPU hRAFFEE/,

FERFESRINHCEELEZRIBEERN. X,

Unity* ML-Agents v 0.3

Unity ML-Agents RifERE , HFIREBHXRIEAREEH. ML-Agents
BETHEMEY  SRUZIRAE. RERNEBEIGTER "1THRE".
THREZ—FMNATHENS (SRR ERHENEE CNN) LIS
HITANTGE  LNEHEMBRSERE , HPRFIIBEREEASE
—HFSIRE.

RirFEs

—iRKiR , BEMKIE "REEI" i, BERNEBEESEHITES.
XM NERETRNESITHBERBEMZIESHRINEITHIE
L. PRIIETREZEIMNRBUFEIZEHNES.
RirFEILLEFES.

lZxm , REBAERTESHES "BRA—F"



R MNEMAETFFES,

BT liEix,

15 BIE A T IRIERRIUTT &

% REBERITESHESE "SIE"

TensorFlowSharp

EAT G, BRMNBENBEX TensorFlowSharp BJ—LEEAHIR
TensorFlow F 2015 FEXA%H  REMBTHERARENREES
HEZRRIFHIRE, TensorFlow Aigfit C# AHl API, MEXZFAMA C
# WENWNEAK. A7TERTRMEREHITIGEZS | RNFEEH
TensorFlowSharp , ER—1ME=1F  ESEENEK NET fEZRE]
E£Z TensorFlow,

BE13 36l

FAMNIMAEE Unity ML-Agents T B RI—PRBIKERERGE S,

NIRRT RIATEER

B8 TensorFlowSharp Unity 14,
251 Unity IDE,
B Assets REBRIRAIZHERE, ML-Agents TRIEXHEHE—1H

73 "Examples” BIFXMHE. FHAVEFERB A Crawler B97~%l. Fr
BEENEE RETIZIEES,



AU ISR RRT |, UAUSRIEERRNAMIZ)Y External, XHEFEBF|

TREESNGERRE SIMERIGREHRTERE.

HANERRETAFIIME Crawler, ZxER—RKAMUKRAIEY , T
iR RE (R H— NRFE RV RE RIS (W LEE 5) . AWERIZHEMID
HANRET AT B - REBEQE x WMBaI8F , R ETXR.

BAIMRIgE —LSHECRROIHITHAE. REBE=1N58/KNE
EHNARE., £ Academy F , £ Inspector BEOF K E FXIH

"CrawlerBrain", & XKINXEK N External,

ETNRFTFF Player Settings :

BI{E Menu > Edit > ProjectSetting> Player,

BifE Options Resolution and Presentation,

& "Run in Background" B2&HiEF. AREESPHENEERDIR
73 "disabled", ®R8E "Build", {RFEFE Python 4%k, EHG
29 "Manishal” RAERE.



File Edn  Assets Glm:%]ﬁ! Compenent  ‘Windew  Help

EH

Duate fadifad

28-05-20081%:34 Fibe Foldar
20-05-20%8 11:38 File folder
28-05-2018 12:00 Fiéefolder
H-05-2078 12:00 Fite folder
FE-04-20718 11:34 Fiie: ferldte
2E-05-2018- 1500 Fite Polder
2B-05-2008 100 File-folder
29-01-2018 12:48

B 6.7 build {RiFfE Python* X1+,
IR K Bk

MEKMNFFRINEG KK, NRFEITFH Anaconda REMO , A/ EA
Windows YIS ZRERFMAN Anaconda, Anaconda 12RE KT
FF. #AN Anaconda RAEOfRE , HMNELHTRANKIE,

(base) C:\Users\abhic>conda info --envs

# conda environments:

#
base * C:)\ProgramData\Anaconda3
idp C:\Users\abhic\AppData\Local\conda\con

da\envs\idp



tensorflow-gpu C:\Users\abhic\AppData\Local\conda\c
onda\envs\tensorflow-gpu

tf-gpu C:\Users\abhic\AppData\Local\conda\con
da\envs\tf-gpu

tf-gpul C:\Users\abhic\AppData\Local\conda\con

da\envs\tf-gpul

tfl C:\Users\abhic\AppData\Local\conda\cond
a\envs\tfl
EAMEBLL TS

(base) C:\Users\abhic>activate idp

Python BYZE4F/RD AhRFIEYE/R Optimization for TensorFlow 1§
EIRNE idp PR, BEIFRENITAREE L=ENSXEE , BUE idp.

(idp) C:\Users\abhic\Desktop\ml-agents>

BTG exe STHREFE Python FERT , EILE(ITLAERR)L
HENZ M,

(idp) C:\Users\abhic\Desktop\ml-agents>cd python

FERBZRGS dir R(ITLIFIE Python FXHEXFRIEE

HANBTRXHRPHIALT | LMEERZRIIRE] Python F3XHRFRIL
. BFEEENEHSHFRBEEL X8RP, RLEEXFIGEF
XHFF N BEEINENTNEINERERL. python F3XHKIE



BEE  EARANBAEMSFESMN T F3XMEFE, T4 Unity 33
SeZE build i, NBRNERT —NBEHRITXHEH , UEEAS
“manishal.exe” #1 “manishal_Data”" BIZEIESI(HIE,

H=x C\Users\abhic\Desktop\ml-agents\python

28-05-2018 06:28

.28-05-2018 06:28 ..21-05-2018 11:34 6,635 Basics.ipynb
21-05-2018 11:34 curricula 21-05-2018 11:34 2,685 learn.py
29-01-2018 13:48 650,752 manisha.exe 29-01-2018 13:24 650,752
manishal.exe 28-05-2018 06:28 manishal_Data 21-05-2018 11:58
manisha _Data 21-05-2018 12:00 models 21-05-2018 11:34 101
requirements.txt 21-05-2018 11:34 896 setup.py 21-05-2018
12:00 summaries 21-05-2018 11:34 tests 21-05-2018 11:34 3,207
trainer_config.yaml 21-05-2018 12:00 24 unity-environment.log
21-05-2018 12:00 unityagents 29-01-2018 13:55 36,095,936
UnityPlayer.dll 21-05-2018 12:00 unitytrainers 18-01-2018 04:44
42,704 WinPixEventRuntime.dll 10 File(s) 37,453,692 bytes 10
Dir(s) 1,774,955,646,976 bytes free

BETEHRAE , KEEHTXH  "manishal” . WERITESEA
Python BYZE4F/RoD KRFIEYEF/R Optimization for TensorFlow 3k
RE, ZEFYI% , FHAVBER learn.py X, FERERERMMLE

Python BYd5 <8I TNAT7R.



(idp) C:\Users\abhic\Desktop\ml-agents\python>python

learn.py manishal.exe --run-id=manishal -train

(idp) C:\Users\abhic\Desktop\ml-agents\python>python
learn.py manishal.exe --run-id=manishal --train
INFO:unityagents:{'--curriculum':'None’,
'--docker-target-name':'"Empty’,
'--help':False,
'--keep-checkpoints':'5’,
'--lesson':'0’,
'--load":False,
'--run-id":'manishal’,
'--save-freq':'50000’,
'--seed":'-1',
'--slow':False,
'--train":True,
'--worker-id":'0’,
":'manishal.exe'}
INFO:unityagents:
'‘Academy’ started successfully!
Unity Academy name:Academy
Number of Brains:1

Number of External Brains:1



Lesson number:0

Reset Parameters:
Unity brain name:CrawlerBrain

Number of Visual Observations (per agent):0

Vector Observation space type: continuous

Vector Observation space size (per agent):117

Number of stacked Vector Observation:1

Vector Action space type: continuous

Vector Action space size (per agent):12

Vector Action descriptions:, , ,,,.,.....
2018-05-28 06:57:56.872734:1
C:\tf_jenkins\home\workspace\rel-win\M\windows\PY\36\tensorf
low\core\platform\cpu_feature_guard.cc:137] Your CPU supports
instructions that this TensorFlow binary was not compiled to
use:AVX AVX2
C:\Users\abhic\AppData\Local\conda\conda\envs\idp\lib\site-pa
ckages\tensorflow\python\ops\gradients_impl.py:96:UserWarnin
g:Converting sparse IndexedSlices to a dense Tensor of unknown
shape.This may consume a large amount of memory.
"Converting sparse IndexedSlices to a dense Tensor of unknown
shape.”

INFO: unityagents:Hyperparameters for the PPO Trainer of brain



CrawlerBrain:

batch_size: 2024
beta: 0.005
buffer_size: 20240
epsilon: 0.2
gamma: 0.995
hidden_units: 128
lambd: 0.95

learning_rate: 0.0003

max_steps: leb6
normalize: True
num_epoch: 3
num_layers: 2

time_horizon: 1000

sequence_length: 64

summary_freq: 3000

use_recurrent: False

graph_scope:

summary_path: ./summaries/manishal

memory_size: 256
INFO:unityagents:CrawlerBrain:Step:3000.Mean

Reward:-5.349.Std of Reward:3.430.



INFO:unityagents:CrawlerBrain:Step:6000.Mean
Reward:-4.651.Std of Reward:4.235.

The parameters above set up the training process.After the
training process is complete (it can be lengthy) we get the
following details in the console:

INFO: unityagents:Saved Model

INFO: unityagents:CrawlerBrain:Step:951000.Mean
Reward:2104.477.Std of Reward:614.015.

INFO: unityagents:CrawlerBrain:Step:954000.Mean
Reward:2203.703.Std of Reward:445.340.
INFO:unityagents:CrawlerBrain:Step:957000.Mean
Reward:2205.529.Std of Reward:531.324.
INFO:unityagents:CrawlerBrain:Step:960000.Mean
Reward:2247.108.Std of Reward:472.395.
INFO:unityagents:CrawlerBrain:Step:963000.Mean
Reward:2204.579.Std of Reward:554.639.
INFO:unityagents:CrawlerBrain:Step:966000.Mean
Reward:2171.968.Std of Reward:547.745.
INFO:unityagents:CrawlerBrain:Step:969000.Mean
Reward:2154.843.Std of Reward:581.117.
INFO:unityagents:CrawlerBrain:Step:972000.Mean

Reward:2268.717.Std of Reward:484.157.



INFO:unityagents:CrawlerBrain:Step:975000.Mean
Reward:2244.491.Std of Reward:434.925.
INFO:unityagents:CrawlerBrain:Step:978000.Mean
Reward:2182.568.Std of Reward:564.878.
INFO:unityagents:CrawlerBrain:Step:981000.Mean
Reward:2315.219.Std of Reward:478.237.
INFO:unityagents:CrawlerBrain:Step:984000.Mean
Reward:2156.906.Std of Reward:651.962.
INFO:unityagents:CrawlerBrain:Step:987000.Mean
Reward:2253.490.Std of Reward:573.727.
INFO:unityagents:CrawlerBrain:Step:990000.Mean
Reward:2241.219.Std of Reward:728.114.
INFO:unityagents:CrawlerBrain:Step:993000.Mean
Reward:2264.340.Std of Reward:473.863.
INFO:unityagents:CrawlerBrain:Step:996000.Mean
Reward:2279.487.Std of Reward:475.624.
INFO:unityagents:CrawlerBrain:Step:999000.Mean
Reward:2338.135.Std of Reward:443.513.
INFO:unityagents:Saved Model
INFO:unityagents:Saved Model
INFO:unityagents:Saved Model

INFO:unityagents:List of nodes to export :



INFO:unityagents: action

INFO:unityagents: value_estimate
INFO:unityagents: action_probs
INFO:tensorflow:Restoring parameters

from ./models/manishal\model-1000000.cptk
INFO:tensorflow:Restoring parameters
from ./models/manishal\model-1000000.cptk
INFO:tensorflow:Froze 15 variables.

INFO:tensorflow:Froze 15 variables.

Converted 15 variables to const ops.

SRS XRS Unity K18

ZRTLAER Python RYZREFRO &M , 2R AFKNBIRSIIGIZENE
. BTERES B ROIFEEEZRERTAIGETIE.

FHF TensorFlowSharp {3&FiHIEHER , FLEMNASTER. IR

HFH TensorFlow FH{ERIPARNT A , BIZBTFISBIRE !

HafR TensorFlow #BH{E7E Assets s, £  “Project” kIR

h, SREILERR : Assets->ML-Agents->Plugins->Computer,

FJFF Edit->projectSettings->Player , 5 TensorFlow #1 .NET 3

¥, 1%$F Scripting Runtime Version to Experimental(.net 4.6),



FIFFRARE X SHIRMLLTIA - ENABLE_TENSORFLOW,

£ Enter #HREFmMAE.

BINEIRIEBIE ST Unity
WEIZSRERE |, TensorFlow EZRAZIMBEIZ— NFEDXE, &

crawler / models / manishal TA#HKEIE)IZSEFEIZERIIEE,

EERERIZRAY build PERIFTHRITEBERMNBTENRT—
NHRIBIR, G REEERERESF T XHYT REAIFER
BR.

NER  “manishal.exe” RZEAIHRITXHEH  NERNEDTXEEZ

“manishal.bytes” , BEBEMN <env-name>.bytes,

BEMNFT XEMNERIHRZNZE TF Models F343k.

FJF Unity IDE FHikFEECRIZH.

M35 = B REEHD PIEEARN,

FARIMAYZEEL K I AEB.



& bytes HMINE X HXRIER KNG E R PRIBFARE ST | A

R REEBIEITE.
10.

BHMNERUT TENFFEE.

B 7R EAEBA AT BRI TR TX A
REFHANIBREBRERINE . ETHITIHE.



8. B HEBA I E L B IE I T AT X .

BEE

Unity FIZEFRIEFREEFETFEARBANDDMG , STRHBIIA<S AR
IRy Al 4T HIEERR. e EEBRITHESERERSIDITA |
AIEEEL, BEFRAFRETRT AR, I A MEGEAREE
JBTREMER  (BEEEAREAA—IEEERAR. ERAFIHA
RAMRFEFREIZEE CHERE , BREENBr .
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