0 MYAE Al 57
DZRIYS He




Lo 7HE AL QF AL STl et 4
LoD AL JHR st 6
1-2 AL Q| A B e 7
13 AL BT 11

2. AL EBHE A K|t 17

2-1 A Q@ FEAFRE e 17
2-2 Al 7 ZBHE K| BEEH e 18
2-3 WIiNdows OS O] A KX[SET e 19
2-3-1 Webots A|EB[O]Ef AX|. oo 19
2-3-2 PYthoNn A K| .o 22
2-3-3 Al = A B[ OIE] HX| oo 27
2-3-4 MBTE BFOIEBE] X 28
2-4 Linux(Ubuntu) OS Of] AAE| oot 39
2-4-1 Webots A|ZB[O]Ef AX|..oiieeeeeeeee e 39
2-4-2 Python A K| ..ot 43
2-4-3 Al = A BRHOIE] AX| e 44
2-4-4 MBTE BFOIEBE] X s 45
2-5 K] ZEOL o 53
2-6 CONFIGJSON IFQ T E oottt 55

30 AL T TIE HHE e 59
3oL B B T A s 61
B-2 Al RO I E THE ot 69

HO|X| |1



4. AL T T8 Ol E| e e 85
4-1 A Z1HE O K] e e 87

4-2 AL 2t QUZEAFOLO] AL Z5Thu e 108

HO|X| | 2



2EM AE LE

Al =7 Aol of 2{ =0 A.

O 2dXM= 3 4712 Z= O|FO0{H QlCt.

120AM= ASKs /i8S 270StCt

bl

U
2

0= Al =7+ S E(Platform)E 2 X|5t= HRO| 274
S(Deep Learning)0f CH3{ 1 U= g AEXASE
2t0|E2{2|2t NVIDIA® driver & 283510 ZA

FARAIZ| = WO ATHEICE w3 =

2
278 =l Ct

1%

N1 o0z o0z
Moz ot o ™

4 HOM= Al =7t OfX| ZELF <HFH Al 2

o
=
=
10
>
A
-
Vv
=2

ChofAl TSI 023t WAlo] Al £7 AYL Aojoje] BE +ES
£0|=0 BIX0|D RESIL HFHE Al €2 Ao|nio] #X IER
g B2, IEER AiEls 2RSS SHS Mo wat 2o/
$o2M ojojol WA AEE T BASH JHER FRES Yt
QARSE MBS TARLE H2 012 4 U THsHES BOIELL BB
7|gto] OfF REQ 22 B YL Wro| K202 TALYIC

Bt MK MYME 9GS AlZHO| RO, 1S 7L{FD 2 HE
HE27t BHE MK SERH YO BUE MX T} 0|0] EYCHD

HIZ 32 RH SH=0

HO|X| | 3



72| ZIC}.

tol Xls=

i

[OIX| | 4

I



= mrowpr X M oF o HO
~N LH 57 = = T
- s¢ 8 ol .y o s =
o oKD 2o W mW
NI + H @ T g o A
& o X ﬂ_ T @ T
i ®oomw ° g gro ol
HoO I S R TR, B4
n o R o W 5 R 2
= < Tow 2 OR om o LAY
. =+ = =7 = N ﬂ-l
T moEo2 N K g,
s o D = - S
s O b e o= Loy
o ] s & - ° U :
L, %O foow KoWo o5 ow MWD
%_ H =) o Wz oo, > m X Db I
£ o £ - o= b = I S o ® %
Ko ol £ @ g T oz 1 o 2 =
@ £ &% o Lo 2= 5 <%
o I (i g 8 - T = ooz R
—~ jol = = ._LOI m iy o fr K =
2 Ko N oo ow oz & & ® M F
S Bom < @ W oo < T
© = ot M K o A_l o
@ ol o njn (=) o . S o fay
: g c2 5 %01 oa 2
£ - =2 E r £ w o5
= = o oo Yo w5
I o s B X A
o Kb &l x £ oo g
— - _u_ c £ 30
T 0 o oo 5 o2 Hy
~ g o oo & W §F F g
T ofu ol Jol jo0 M_.u oF Vm\ w ol
SR = oW oz O o BBy
< o ~ < © o o = R
S {11 oY A R 1

HO|X| | 5

M 71A stsel o ZhR| EA2|ES0| WO ULt J|AStE

|

—

o
[



Jlgom xEtts, HIXE &

(Cumulative Reward)S =CH{

2l(Clustering)0| =2 A}

3tst7| I of| o™ E(Agent)Zt 2t (Environment)Of| A O &l (Action)= F|dHOf

oju

ojn

=,
10

K,

M| o

tZ=EICE &fEf(State)=

7
()

4 (environment) S £

c

FALE B710 M

o
o

= MA

ArhE

ERE

C}. X

2 O]
T M

i Xz golg

.
| S
—

9

s2lE AT

CHE ROl MAHZALE

Al
(=]

ct. o 42,

(o]}
PN

Q= (positive number)Q| &

o

2| 758

EaS
o

SHE A

= MA

H

cf

At
(=}

tot2| f18l, HOITHES =& E

k=)

)2 =

Al
(=]

L]

7tofl et EepEict

=
[

P

A 2A5

= 0

4S9 =Y

HO|X| | 6



S5 Z2EY 28 =0k FFH BT (Computer Vision), &4 XZ|(Speech

Processing), At 0{ X 2|(Natural Language Processing) S0| QILCt.

X2 AlE sk&2 132 9| Youtube, T 0| AL 9| News feed I QEHIX O] o|O|X| £

n
il

7h

uE

S0

IR
rot
n|
fot
=
12
ro
o=
oft

_(3_|-
o>
ne
E
L]
iy
o]
N
40
ot
>

r
flm}

L
1o
fin|
o

B7F 2Rottt 9H0|E 7 Ao HFES S £t =F M= O0|F M5
OfZLCt. %|Z0= GPUE AFE50t0] A At SN 7L 7HsoHA =l HA B

ZHol B2 CIOIHE Mg = AA = AL

DO 9 4 S CHE I YERT 24th
Lol 5 M (Artificial Neural Network) : Q1Z0|Lt S& k|o| MALY £XHE U300 oL

HO[X| |7



2 HE o274l 24 = (hidden layer)2& 41

-
ot

stCt. 0|2

-

2 O
+ A=

ol

A
=

or

EE

THA

Ct. oj2{gt AE T+== HIO|H2 EF S

[e]]
A

T (weight)2F S ASH

| | o

2t

(Feature)

KO
wjr

MEBMEL

HALET|(Axon) 2t

MIZ£ 9|

Rk

Kd

iH0

AEZ=U2 ZZEA L

impulses carried
toward cell body

branches
of axon

dendrites

axon
terminals

-

(2}
3
K
3]
>
(=

impulses carried
away from cell body

cell body

IMZe| =

Y2 M

a

o3
<
Hu

-

ol
Kl
i<

—_

Ll

HE

-1

i
ol

% "Dog’e}

At
(=]

ol

=RAM OE AS

o A
oo

stk

A2k Of OF

ok
E

[=H]

—_

T

—_

Jod
{|T
or
o
ujm
K0
wjr

pS el
=

AR

=
[S)

ol

As2 dde =MLt

She

i

Ko

K{o
o

Tor

ojn

B0

oju
ol

Klo
20

HO|X| | 8



o FAONT LW o
Jlo S — oW S ®E Yo
— ol = © X
= ik o' F oy £ F A
Ao s G S . 25
ol 1l X KR g =
MH 20 of 7 =z <7
M M oF 8 1M Z 10
mJ = _- =1 = - ®©
o _ o O oo X W5 R 5|
oL 8 Dm0 2 3 83
& md ol 80 ™ _ o S5
@ OF op Wen Lo o B o g
r a ol KT o] _ £
10 = ._A_OmILIH .mu_._“_ @
: 07 S Wi v 5
flo « £ _HEN 58 -3 @ c
<0 8 3 NTo: < =g ol § Z 8 S
o =7 - = O oo B
= O000 f § gr3desds
H g T KpMI Wy zZz=F S
ol WO 2 & SxoogncdR H
0 NS0 % DM o= oo B0 o= - 80 8
T '\-0««0." T - o oo °
1_._0 NN & Mo Ww_.__n_wk 28 <l K §5
x e Y ZwmbvsmI <Y g5
11 g ° 8 k@l _mol g W %3
kKo = 2 W T Y 28
Pt M mo o o= HF T S3
] T = R0 Ol g ™ £, >
= % s Hoo RO L g
w1 IO - of o = of yr = yr R %
K 0 -] g xS — § T o & =
%l £ <0 ofl = il |_Mm .% Aw < 2 ©
= = [ =
m__u__c_o oo M5 LW 5 J
ue ol 0= ® £ % K
KD s ooF 5
yr o Bl 0 & _
H Ol = ol) s RO .
ol U DKoo U e 3wl
< 3T ml o7 O BT oo RUOOo 7
oo~ M ool 70 a3 EF < Al

H|O|X[ | 9

Multiple objects

Single object



8l

ol

RNN(Recurrent Neural Networks)O|z2}

: Natural Language Processing)zt

= AHAHOf HZ|(NLP
=&/ S MY 714 #HY, MRS Ko M2[o| tHrHQl ootk NLP &

2N F2 AEE[=

1T

<K

ol

Al2[(Siri)

It

=

—

2oz

1T

o
[SHS)

ol
AN

2I40] AL} O] ZOFO|A 0| ALEE|R

Ao XMe|of Xz AHEEI L.

i[K;

old
il

[

B QIEHoAR
O] X] | 10

oy
T

M

S

4

7
(=]

b

7
—

—

o
oj7er g

A

AsKE Al

SA0 HFHO HE2 WE = A7 IE0, Kty
Zao|c}.

HelE AH8dts 88



O 22| O|E=IACt 1996 A 7H& &

=
—

P

ot 7t

10

AL g9 7|28 A

HEFS MA o At2oE KX

—

[
HERLE

ZaH0]

Al & =

HAQF Backgammon A 20 A

=
=

=90

ir

b =13
==

AL HFS2 Al

xps
_|Fo

GRS

Al o| HIS A& HE0 Chisl

=0
=1

ARt

[361-2(n-1)]!,

1,.,181, I=HEZ|H, 9|

n=
= o,

SIChD O HRCh 2016 A

L
o

Chast Al 2= ZZ7|ALS 07| ZH0| &7t

o] BHS7IAF O[MES 41 2 71 Al 2| 928

A

1

Hate Jtxn &

ol
=

=
—

o= M2 Cf

A2

e

Reinforcement Learning)

Z 2L D HIE A

o
Qoo

DQN(Deep Q Network)7t Atari A 0

oju

St
=1

A =5t5(Deep  Learning)dt

EH Off A

24
=]

Tl
oF
P0)
ol

XF
ojn

E
10

ojn

o

oju
il
ofu

5wy

[
e

Cjo

2 0ol +8 B4 S HEHLL o|HE:E &=

B

g

o
ojn

=
[=)

SH

g 7=

o Z|tHX|

122 Q-

St7|1& ®S

=
T

HO|X| | 11



action

dotstE2 Ef(State), WS (Action) Hif(Reward)?| &2 O|F0{H QUCt
Atari HAE O|2 =W, 2Efi(State)= A 2tHO| =[1, H(Reward)gt== Y
H+=2 ON 7tsotH, ds(Action)2 912 A7 5 OMeb Z0| H[Cj2 A
HEEZ M 7tset %0 2 ZO0|Ct AMEO| A YE St LA S T A
o|gs T+t I8 6 ut ZrCh 1% 6 OfjA “"Convolution” AEE2 &9
5t

“Fully connected” =2 0| 7|Eto 2 =S ZAH™TICE

Convgiution Convglution Fully cgnnected Fully cgnnected
/ ¥E |/
g 8 o\ e .
oo | . /A A\ ¢ B
‘ il . . o\\ EEB
/ ¢ &
‘ g/ o * o
| ] AN N\
g 4 9 ° . Q . ) “
o . . N
of ] & [ g A ]
pe N % &L $ /'/ f+:0]
\ a N\ e/ . . /
o]  E\= V)i Y
\ g \\ . . .
\ . . /| e
a2 |\ of | o By
o] AU

28 6 St HO| EAE Atari A 2| B0 et HsS 2H5tE o5 BT

H|O|X| | 12



bO| L L1 5HA

89

.
4

ol

3

GRRR0EC0RBEERERRR

action

state

7|1=2 2 Atari A

=
=

of SEl

| RE

]
ol

Atari Al

F

oll

Al Soccer

2 570

~
[ }
Ct= HO[L}. Atari At H

AIE ALY =+ ULk Atari, HES, M2 AY Al F72 X0

—_

Jod
<K

-
ot

&ot= oz 280| EX

o3
e
ol
xr
10

N
=

0
Al

K

I O|X| | 13



State o N /) Action

Reward score 0:0

Action

Reward score 0:0

O 9 AY JEO e 28 SES UHSts dSUEY22 MS Al 57 712

H[O|X| | 14



Of AMOAM HAIE Al H57 EMEZZ =U CH2|0jAM 2017 HEH
AFEERLD, 52 AROM &2l 2019 WCG(World Cyber Games)Of| = A2 | QAL

A7tES0| =2EGD SN T WS USI| Sfs CIYY Al WS
N

o MIYME J|EH Y52 Holk N ZRIYZ TSt Aojniol Al
57 Q2g SaK Lt

D, : AlWorld Cup 2019
Al MASTERS

Al World Cup 2017 WCG 2019 Xian

Al World Cup 2019
Al Masters

2017. 12 2018. 08 2019. 07 2019. 08 2019. 11

IROC 2019

2 10 AL =79 dAL

H|O[X] | 15



2 9 HE SIS WG 3 5 [jo] 2RS NOfF & UCh Al 57 229
OS2 0| HOX| YXT BEo| ofef HoiE + AL BRI ZEo o
BYECL XA 8L

3™0| MYe|of QUCt Python Of CHSH 7| %= X|AlS Zks
0

=~
=52 JE oA ZzI1Ys HE2=

| 0| X| | 16
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® NVIDIA &= AMD OpenGL(version 3.3 0|4} X| 20| 7b58t Jaj
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GPU £ AtE3t AB8H42 0|83I 1AL SICHH NVIDIA 12§13 7HEE A3,
K& &l CUDA, cuDNN library & dX|st= AS FHMiCt

GPU 2 AM23IX| UCjate ey ato|eaiz| |7} 7= sio}.

- A8 7tset AFHl 2 EHH|(0S)= ChEat Zrt.
Windows 8.1 1} Window 10

%2 = A= Ubuntu Linux OS(16.04 0|%)
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Windows OS 0f A X|35}7|

2-3-1 Webots A|=2{0|E A&X]

Webots Simulator & X| 7}0o|E

Webots

12l 12 Webots A|230|H Ct22E 3tH

Webots A|E2{|0|E CtR2EE 0| X]| : https://cyberbotics.com/#download

Webots R2020a revisonl Windows installerE CI22E & A X|sIC}

Ct22E ot 7, X7t 222 W7HX] X X|HS 2t stot.
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https://cyberbotics.com/#download

Webots A|Z220|H AX| &4F Z= Webots A|EZZO0|E{0]| ‘Tools’ —
‘Preferences’ — ‘General’ — ‘Startup mode'1td S 211 Start mode = 'Pause’2
A ™SIt Python command & ‘python'@ 2 A 3BIC}E (Python command & MM
2-3-2 9| Python interpreter A X|0f 2} E2tEICE)

# Preferences ? %
General DpenGl Metwork Praxy
Language: D {restart needed)
Therme: Wehots Might - | (restart needed)
Startup rmode: Pause
Editar font: Consolas. 10
Mumber of threads:

Puthon command:

Update policy:

-

2l 13 Webots A|=2{O|E| Preferences MEH %

- "1 O

| O] X] | 20



Webots A|E22|0|E{0f| Al =1 A|E20|EHE 552 H =HA B 4=(System Properties -
> Environment Variables -> System Variables -> New)0j| Webots | PYTHONPATH £
ZJk8fOFSHCt. 2-3-3 H0fl Python QIE{Z2|E{2 MX|$t & HEE 0| MX|E Python B{H0f
Stz PYTHONPATH £ F7}sHM A 2.

PYTHONPATH = ${WEBOTS HOME}/lib/controller/python3X

‘python3x'= & X| & LHO|M B 1F B[O AL} O] 22 of2fel O 14 of
&0 UCE PYTHONPATH £ B H=0f F7H5H= -0 THeh AEMSE 82

https://cyberbotics.com/doc/guide/running-extern-robot-controllers & & xs|H

g},
Envirenment Yariables *

User variables for user

Variable Value
OneDrive C:\Users\user\OneDrive
Path ChlsersiuserAppDatatLocal\Programs\Python'\ Python3 ™ Scriptsh;...
PYTHOMPATH C\Program Files\Webots\lib\controllef\python37
TEMP ChUsers\user\AppDatatLocal\Temp
TMP CihlsersiuserAppDatatLocal\ Temp
WEBOTS_SAFE_MODE true
Mew... Edit... Delete

System variables

Variable Value 2
PROCESSOR_LEVEL &
PROCESSOR_REVISION el
DsMegulcPath Wiwmwwm
PYTHOMPATH C\Program Files\Webots\lib\controllef\python37
TENH CANMITNDICRWW S, TENE
TP CAWINDOWS\TEMP
USERMAME SYSTEM v
Mew... Edit... Delete

12l 14 A|AE St #H 20 PYTHONPATH £718}7]

HO[x] | 21


https://cyberbotics.com/doc/guide/running-extern-robot-controllers

2-3-2 Python & X]

Windows A0 M Al = E ASA|7| 7| &I8HM Python (interpreter) O] & QS}C}.
412 Python 3.7 O|C}. Python € =52 & M X|5l7L}, Anaconda(7| A 2

o= %
ra
T
4

o5 T2/ Y-S et numpy S == 20|22 22| & =& eh)E 0|85}
AX|5t= A0| 7H&35tCt. Python =& 2X|0f 2|=31X| g2 &2, Anaconda &
0| 8510 Python & 2X|5tZ oLt

1. Python =3 X| 4t
a. Python 3.7 Ct2 2 E : https://www.python.org/
b. PIP package manager 2 AI235l0 E4 2to|E2{2| AX|

i. numpy

ii. opencv-python

2. Anaconda 2 0|238}0] MX| (ofzfof M)

https://www.anaconda.com/distribution/ & £ 3l Anaconda Python 3.7 & &

CIRZESIC} M3l =0l HEE A|AEIO| Window B F 0f [}2} Python 3.7 &

C}S 2 £ &}C}. (32bit 64bit)

Anaconda 201910 for Windows Installer

Python 3.7 version Python 2.7 version

64-Bit Graphical Installer (462 MB) 64-Bit Graphical Installer (413 MB)
32-Bit Graphical Installer (410 MB) 32-Bit Graphical Installer (356 MB)

H{|O|X| | 22


https://www.python.org/
https://www.anaconda.com/distribution/

O Anaconda3 2019.10 (64-bit) Setup —

Welcome to Anaconda3 2019.10
(64-bit) Setup

) Setup will guide you through the installation of Anaconda3

ANACONDA.

2012, 10 (64-bit).

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Next> | | Cancel

0 Anaconda3 2019.10 (64-bit) Setup —

License Agreement
13 ANACONDA Please review the license terms before instaling Anaconda3
2019. 10 (54-bit).

Press Page Down to see the rest of the agreement.

{"cuDMN binaries™). You are spedifically authorized to use the cuDNM binaries with your A
installation of Anaconda Distribution. You are also authorized to redistribute the cuDNM
binaries with an Anaconda Distribution package that contains them. If needed,

instructions for removing the cuDNM binaries after installation of Anaconda Distribution

are available at http:/fwww.anaconda.com.

Anaconda Distribution also contains Visual Studio Code software binaries from Microsoft
Corporation (VS Code”). You are spedifically authorized to use VS Code with your
installation of Anaconda Distribution. Use of V5 Code is subject to the licensing terms
located at https: ffcode. visualstudio. com/License, W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2019. 10 (54-bit).

Anaconda, Inc.

| <Bak [ IAgree | | Cancel

H|O|X] | 23



) Anaconda3 2019.10 (64-bit) Setup — by

Select Installation Type

J ANACONDA  Please select the type of installation you would like to perform for
Anaconda3 2019, 10 (54-bit).

Install for:

(®) Just Me (recommended)

(O) All Users (requires admin privileges)

Anaconda, Inc,

<Back | Next> | | Cancel

O Anaconda3 2019.10 (64-bit) Setup - X

- Advanced Installation Options
O ANACONDA  customize how Anaconda integrates with Windows

Advanced Options

[ Add Anaconda to my PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[ Register Anaconda as my default Python 3.7

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

Anaconda, Inc

<Bak | Instal | | Cancel

H|O[X| | 24



D Anaconda3 2019.10 (54-bit) Setup -

Installing

‘) ANACONDA  Please wait while Anaconda3 2019.10 (84-bit) is being installed.

Setting up the package cache ...

Anaconda, Inc,

< Back Next = Cancel

=0l =2tst &
Jupyter Notebook (Anaconda3)
Reset Spyder Settings (Anaconda3)

Anaconda Navigator (Anaconda3)

Access

Adobe Acrobat Distiller XI
Adobe Acrobat XI Pro
Adobe FormsCentral

AhnLab

Anaconda3 (64-bit)

Candy Crush Saga

Chrome

12l 15 Anaconda AX| Itd AT EIAE

r
2l

H|O|X] | 25



CIRZ2ESH exe IYUS AMAlSIO 29 18! 15 2F ZH0| Anaconda MX|E ZTI&st "Add
Anaconda to my PATH environment variable” §M& MEist MX|E TS0 =L

E{0] 20j A B} Python & AFBE 4 UEE Bh}.

MK 8 & Windows HHEE $27{L} Windows command &-& €0 Ofx|2t 12l 16 1t

20| Python O] AX|E|Qt=X| Bolstct

2! 16 Python A X| =2l

HE ZTETE(cmd)0f|A B O{(python --version, conda --version) A& = &

17 0F 20| 7T L7 £=H X7t 2tz & AO|C,.

2l 17 Python H{7 1} Anaconda {7 =90l

H|O|X| | 26



2-3-3 Al 5 A EE||0|E] 2X|

Al Z£3 AIS20[EE Al ST A PHTt 6jF A= €7l B7|X0[Ch A
=7 AlZ20|E= Webots A[Z2|0|HO| World(etZ)dENZ EMECH Al =7
Al E80|HE CR*EESIEH : https://github.com/aisoccer/aisoccer-3d/releases O

=017t zip T} & S L2 2 =8 OF SHCL #oh= ST O zip Tt Y-S =R et

Windows OJA Al &3 A|EYIO|HE AFE23}2{EH "v0.1 Release Windows" Of

3=l 'ajoccer-3d.zip' IHY S CHR 2 E8HH =ICt

2-3-1,2-3-2 X 2-3-30) MHE TS Sef MR|o| K WA £2O0| 2REACH
ac A

Al =71 AlZ2|0|E= o|0] w2 7| Of X

& 7l oA RES AME800 EXE HAESHE 2-5 dX =elez

O|ssHAlA| 2.

1. GPU At Q0| Al

ol

otg 2tol2R{e] A8

=

(o]
HA
2. GPU & M85t o st 2tolE 32|
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2-3-4 Al

ol

st ctoj|2a{c] 24

NVIDIA 123 7tE7F Qle B9 22H 7tE8 AF80t0 T of5 2t0[EE2| &
Ao HRE 952 SdE = AUCH NVIDIA E2H0|H et 2T EQ0{Ql CUDA 8

CUDNN £ A x| 8} Of B+C}.

OIoF GPU X| @ 2H0|2 2|2 AMRSIX| %O AX sy 20[222|Z CPU

2tS 0|85t0] o o5 Y + ULk AA0 cist 2P Chaof HMAIZ

1
z
S
=
>
o
P
<
m
X

- dZE & 2ol 2 2{2|: Tensorflow, PyTorch

o[2{gt 2to[= 22| & StLi7t HREO| 0|0] EX|Z[0f AT oie X

ju
™
i
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o
n
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GPU B ALSSHR| B ME o2
2to| = 22| 4]

Windows Al &3 Al

riot
ox

75

3

H
o

HOZoAM 'pip'mi7|X| #2|AHE S8 Cta FBHONE HAHAIF{ Tensorflow 2f
PyTorch 2 MX|S}AIA|Q. O] AL PyTorch BF A%|s) = Sutsic).

® pip install --upgrade tensorflow

® pip install torch==1.5.0+cpu torchvision==0.6.0+cpu -f
https.//download.pytorch.org/whi/torch_stable.htm/
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1. NVIDIA EZ2}0o|H MX]|

& ZReH e - t x
oErFE S 2I7Vv) =2%H)
o HE B R =

& HEH 22E=3) ~ % DESKTOP-18EE1GS =

M N ES- - ) Bluetooth
@ =g 27T = R ELER X galn =
ojHlE & - O3 =2to|= 7B A Y »
= 3% &9 ~ Ol cl=&3o| O{eH
& =g AR Y aE & Intel(R) UHD Graphics 630
® 45 @ NVIDIA GeForce GTX 1060 |
o FE| a|x 02X A 76 =0 g &4

- B AR = =24
= Cla= 22 P diEl2|

By MEl2~ T 22 =23 P 48 IE H2 HEFH
By =2k 2hx|

i AR2C HICe 3 AHY HEEY
B az=q0 28 22
B 2z==90 Fx

Em A28 3

i ore Y 9 =8
- 22 Ch7|E

S M HEEY

® sroizt

I #HEH

=S

B =0

O ==4AM

) 7Y EEOoI A~ FX|

gl 18

oA

FX|

rk

F2|XFE 0|23+ NVIDIA GPU & & %7

Al =71 AHA NVIDIA E2t0|H7t X 2|0 QUojoF Aot £z A Y
AZ0IHE AFEE += RUACH Ard el HFEO| NVIDIA GPU 7+ SiCHEH E2tO[HE
HRg = Glom NVIDIA E2HO[H 7t Xpilo] HAREO| S0 AEYO0[HE AHEE

T Aoy K2 £z S0 JAEICE 08 180t 20| HARE YA 22|XHoAM

ClAE2|0] Of A0 SO{7tH Xtilol GPU §EE =Hole & ULt

=
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N A\ = .

HE |¥: Geforce y
H&E Al2|=: GeForce 10 Series ¥
HZ A E:| GeForce GTX 1060 v |
&3 MA:] Windows 10 64-bit |
CH22E EfY: | Game Ready £210|4{(GRD) Y.
210{: | Korean 5

B Please wat whie the files are saved to your computer.
 When complete, the nstalation wil start.

Z12! 19 NVIDIA Driver download
NVIDIA E2}O|H = https://www.nvidia.co.kr/Download/index.aspx?lang=kr

©| H[O[X|0j| Al Xtile] GPU REHOf| St H{FQ| ECO|H S CH2 2 ESHY EX|SHTY.

12 20 HEHO nvidia-smi Al StisH
AR g & B3 ZTETE(cmd)AA HHO: nvidia-smi & Sl ECI0|H AX|

Olf & 2fole = e d8 201

P22 =30| £|ojoF X7t =& AOo|Ch

I O|X| | 31



2. CUDA, cuDNN A x| (st

III)

718 AE AL A))

Webots Simulator = GPU EE7} MX| AL 4R HC| wz| Xzl 1

= —

i

L
CUDA, cuDNN 9o AX|7t AdCide=z 7ctE7| W0 Z=EXt= PyTorch Gt

AKX = PESICE PyTorch BtO 2 SHE 7|

rc

F 20| BAo| JHsetth of B

302 ALHOE =ICt

Tensorflow, PyTorch §2| & 2{d 2t0|E2{2|E AtE3}7| 2|51 NVIDIA =20|H

2 X|2t 24 CUDA, cuDNN & & X|5}04OF ot

CUDA Toolkit 10.0 Archive

Select Target Platform @

Click on the green buttons that describe your target platform. Only supported platforms will be shown,

Operating System m m m

Architecture @ m

B oo
Installer Type € exe [network) m

Download Installer for Windows 10 xB6_64

The base installer is available for download below.

> Base Installer Download (2.1 GB) &

12 21 CUDA £321 MX| H|O|X|
CUDA £ https://developer.nvidia.com/cuda-toolkit-archive | =ZH 0| X|0]| %9

Atelel HH GPU H7H0| 2R2 CUDA S CH2 2 =0ttt
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Library for Windows, Mac, Linux, Ubuntu and RedHat/Centos(x86_b4architectures )
Em Nindos |

12| 22 cuDNN A %| T 0| x|
CUDA CIRZE7J} &2 &|H, https://developer.nvidia.com/rdp/cudnn-download 2|

=1 0| X| 0| -{ CUDA Toolkit 1} = st HHM O] cuDNN & & CHRZESIC

(27t 2 H22E 7ths)
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ECEE LT —

NVIDIA ¥X Z23% % NVIDIA #X 2218 - X

nvioia nvioia

ANSX Mol 44 8M A K] dH

NVIDIA #41 2223 - NVIDIA ¥X 222y = X

A

nvIDIA nviDiA

NVIDIA % = A0 gEsdauch

712] 23 CUDA A%| I3 Ib

J8 23 1F 0] 'AEAL Fo EX" 822 CUDA ZX|E TIdstH CUDA #X|

FXIE 7198 =Lt
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2l 24 CUDA AX| =2l H20]: nvce --version A3 51H

CUDA X ©2 3 12 249 20| ¥Y Z2IE(cmd)S M¥BL0 FE0f: nvec

» LHPC » BHEH &9 > kudnn-10.0-windows10-x64-v7.6.5.32 > cuda v R

bin

include

lib
NVIDIA_SLA_cuDNN_Support

13 25 cuDNN SDK £

H|O|X| | 35



CUDA M%| &8 & 9 12| 259} 2t0| cuDNN SDK ¢

MK 22 S0{7} cuDNN Q| bin, include, lib Z2HE&

200 H0 A2LC

I « Program Files » NVIDIA GPU Computing Tool kit

CUDA » V10D I

o~

1 bin

o 515

* doc

o exiras

i include

o 515

e

SCIN I lib
By

vl

VYT

s

oals
CUDA_Toolkit_Release_Notes
EULA

v version

712 26 CUDA Z4

3. Tensorflow , PyTorch AX| (A

oF

& 2fo|EE2| EX])

ol
J

S CUDA

AFSHO] 1121 26 ©| CUDA

stg 7ldt IEE AFESHY| /50| NVIDIA =2t0|H, CUDA, cuDNN & AX|at

20| ¥d ZEZE(cmd) BO|Lt Anaconda ZEZEE ALESI0] AHLAO| AtES

Tensorflow L} PyTorch & B@HO £ A X|SHCE

| 0| X] | 36



I Anaconda Prompt (Anaconda3) - o X

BB Ansconda Promgt (Ansiondsd) - conds install tensorfiow-gpu==1.13.1 - [m] =

gl 27 Tensorflow AX| EH20{: conda install tensorflow-gpu==1.13.1

Tensorflow A X|E 2|3t cmd = Of2lj 2t ZCt.

& 210/ conda install tensorflow-gpu==1.13.1
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gl 28 PyTorch AdX| H204: conda install pytorch torchvision cudatoolkit=10.0 —c
PyTorch

PyTorch AX|2| 2Ql& 8t cmd = Of2{ et ZLCt.

4210/: conda install pytorch torchvision cudatoolkit=10.0 -c pytorch

| 0| X] | 38



Linux(Ubuntu) OS 0 AX|

2-4-1 Webots A| &2{|0|E AX]

Ubuntu 18.04 = Windows 10 X2 ZEE &HS M= 2F HF|(0OS)
= siLtolnf 22 AE0/H X mZzIajy Jjo| AXSE 2 FH|H O|Ct.
Ubuntu 18.04 = OFME Xt7| X|QI(LTS) H{X0|7| W&o, 0] EEZ|YOl Linux
OS & MEHZ| QALY
Windows 9 Zta| H K XH&|7F Python Q1O{2 &[0 Q7| 20| HE=Z
Python & AX|$IX| YOIE &0 CHEESl MX|7t ElOjY XO|A HEojE E3|
Jbssio)
0|0] Ubuntu 7} AX|E|0f QUCHH, 41 HO|X|2 HIZ HO{7t= FC}

CRZEE g3:

https://ubuntu.com/download/desktop/thankyou?country=KR&version=18.04.48&a

rchitecture=amd64

_M%| 7t0|E:

https://jeongwookie.github.io/2019/05/21/190521-ubuntu-install-usb/

= &11510] Ubuntu 18.04 o] AX|7} 7+sS}Lt.

Ubuntu 18.04 & AX|5I7| MO 2Z MCHY U= ‘Activities’ 22! 'Activities' 0| A

‘"B 0|< (Terminal)2 A3siC}.

| O] X] | 39


https://ubuntu.com/download/desktop/thankyou?country=KR&version=18.04.4&architecture=amd64
https://ubuntu.com/download/desktop/thankyou?country=KR&version=18.04.4&architecture=amd64
https://jeongwookie.github.io/2019/05/21/190521-ubuntu-install-usb/

test@test: ~

File Edit View Search Terminal Help

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

test@test:~S |sudo apt-get update

[sudo] password for test:

Hit:1 http://security.ubuntu.com/ubuntu bionic-security InRelease
Hit:2 http://kr.archive.ubuntu.com/ubuntu bionic InRelease

Hit:3 http://kr.archive.ubuntu.com/ubuntu bionic-updates InRelease
Hit:4 http://kr.archive.ubuntu.com/ubuntu bionic-backports InRelease
Reading package lists... Done

test@test:~S |sudo apt-get upgrade

Reading package Llists... Done

Building dependency tree

Reading state information... Done

Calculating upgrade... Done

The following packages will be upgraded:
libdrm-amdgpul libdrm-common libdrm-intel1l libdrm-nouveau2 1libdrm-radeoni1
1libdrm2 libegl-mesa® libegli-mesa libexif12 libexiv2-14 1libgbmi
libgli-mesa-dri libgli-mesa-glx libglapi-mesa libglx-mesa® libllvm9
libnss-myhostname libnss-systemd libpam-systemd libsystemd® libudevi
libwayland-client® libwayland-cursor® libwayland-egll libwayland-egli-mesa
libwayland-server® libxatracker2 libxml2 python3-pil python3-renderpm
python3-reportlab python3-reportlab-accel systemd systemd-sysv udev

35 upgraded, © newly installed, © to remove and © not upgraded.

12 29 Ubuntu 78 £|Al MEf S|
O3 29 e #0| HHO|(sudo apt-get update, sudo apt-get upgrade)= EO|'H
oM ARESHY Ubuntu FHES 24 HE2 RX[SCh Ol 2= dX|=

E{ 0|4 (Terminal)2 E3| FIsHsiCt
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0] MHMO|A= Webots A|E2|0|EHE Ubuntu 18.04 Ao =2 MX|SISLC}.
Ubuntu 1804 H{TO|A = HO/20|AM ‘wget’ I 'dpkg'HHOIE AESIO CHE

T2 ORY7HK| 2 Webots £ EX[g = AL

or2he] HHOES ALEdH Webots £ A X|$HCL (Windows @F 242 HiEo 2

AOIEO| EE2oiM CH2 2 =R0t: FR-SIH)

wget https.//github.com/cyberbotics/webots/releases/download/R2020a-
revl/webots 2020a-revl_amd64.deb

sudo dpkg -i webots 2020a-revl_amd64.deb
sudo apt --fix-broken install

Ubuntu Ofj A= E{0[20] SO webots & Sot0] Z217 HAO| 7tS5ICt

Preferences
General OpenGL Network Proxy

Language: English (restart needed)
Theme: Webots Night (resktart needed)
Startup mode: Pause

Editor Fonk: Mono

Number of threads: 16 (recommended)

Python command:  python3

Extra projects path:

Warnings: Display save warning only For scene tree edit

Telemekry (info): Send technical data to Webots

Update policy: v Check for Webots updates on startup

12l 30 Webots A|22|0|E| Preferences MEH E(Ubuntu 18.04)

H|O[X] | 41



Webots A|Z2{0[HOAf Al =+ A|Z220|HE ArE3t2{H 2tE#4-0f Webots 2
PYTHONPATH £ =7}s{of $tCh Python & 2-4-2 Of 2t AX|Z= Python
H 7 (‘python3x’ )0fl 23 Al PYTHONPATH £ A SHCt.

PYTHONPATH = ${WEBOTS HOME}/lib/controller/python3X

Ubuntu Of A= Webots A|S20|E A& & Oft PYTHONPATH £ £2{2}0f
EO|2S 0|85t B=9| WO|X|E EX| Ot Of2fe] YOS ALESHN

=g
== AYUS = £+ AU
export PYTHONPATH = /usr/local/webots/lib/controller/python37

OtOF Webots £ A&Hgt I{OIC} PYTHONPATH £ OftH Z=7}81X| %o{H,
~/.bash_profile’ I}0| PYTHONPATH t~2 27}8tM ZICh PYTHONPATH £

P 0f =5t SO st XtMS &2

https://cyberbotics.com/doc/guide/running-extern-robot-controllers.&

o>t

PR

rot

c}.
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https://cyberbotics.com/doc/guide/running-extern-robot-controllers

2-4-2 Python A%

Z Ubuntu OS 0f| = 7|28 2 2 Python interpreter 7} AX[Z|0{ UL}

o
z
1A
|0

Python 3.5 O| 2| H{T S ALE37|E AESIH 3.7 & ALESHE FHBHL.

Python H{Z-2 0I5l AICHH, E{O0|9S FO|A
python --version

o

EDE

i

Sk A
Q% 4 QUr

—_

PIP I{f7|X| #2|X+E S 2Rt 2to[=222|§ EX|ottt
i. numpy

ii. opencv-python

EX|g Python 70| MCH2 S ECHEH, Al Soccer Python O X E &&st7| 2/

= THIZ7I 2%t
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2-4-3 Al =4 A EH|0|E Z2X|

Al ZT A230[EE Al 7 A 28D ofF ASE E71 T X| O[Tk Al
27 Al 22 0| E|= Webots Al 22 0|0 World(2H2)SEH 2 EFAEICt. Al AL

Al E20|HE CtREESIE{ M : https://github.com/aisoccer/aisoccer-3d/releases O

=017t zip T} S L2 2 =8 OF SHCL #oh= ST O zip Tt Y-S =R St

2-4-1, 2-4-2 9 2-4-3 0f

E
Al %7 Al Z2d|0|HE o8¢t & 7|8 X 20| CHet &l0| 7Hs5tHEt

dX|gof StCh HE stE 2tojE 22|t Setk|= NVIDIA J2i Y FtEY Qs 8%
ChEa 22 & 7k 40| Ut
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2-4-4 M5 Bt Blo| 22| M|

Linux AI &1 A|

K,

7t

NVIDIA 2=

NVIDIA Ez2}0|H 9}

ULt

A
e

b

S
=

F

A
o

300

oju

st

A I EQ[0{2l CUDA U cuDNN 2 A X|3f{of

o

of HMAlZ

o
[=]

a0 tiet d¥= Cf

on
o
o

ojn

70|tk

Z0|C}.

(=13
=

NVIDIA DRIVER
CUDA
cuDNN

A= sk 20| 2 2{2]: Tensorflow, PyTorch
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Linux AI Soccer Game Environment Setup

B0l oM ‘pipT7[X] ZH2|XE Sof th3 YOS ZAHAIF Tensorflow 2 PyTorch &

AX|SHUA| 2. 0] AL PyTorch §F dx|slj &= FHsiC}.

® pip install --upgrade tensorflow

® pip install torch==1.5.0+cpu torchvision==0.6.0+cpu -f

https.//download.pytorch.org/whi/torch_stable.htm/
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GPU £ Ar83}7| QI3 A5 otg

ctolEeiz| 24|

Linux Al Soccer Game Environment Setup

1. NVIDIA E2}0|b{ AX|

Al =T M#®A| NVIDIA S2fol#{7} MX|E/of Qlofof Ay sE2 A

oo

AZZO[HE ALY 4= UCE RHo| HFEO| NVIDIA GPU 7t QIEtH E2t0|H &
X & YoM NVIDIA E210|H 7} AHAlo| HFEO| 8loj= AIZ0|HE A8E

& QoL e £E2 57 F7|7 Ay

EO|Eof otgie] HHOUES K| 2 AIE3I0] NVIDIA Driver £ M X|$HC

® sudo add-apt-repository ppa:graphics-drivers/ppa
® sudo apt update

® sudo ubuntu-drivers autoinstall

Driver GX|7t 2tRE F E{0|'A0]| 'O\ sudo reboot'S 310 HRES

A st

—
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File Edit View Search Terminal Help
nvidia-smi

Name
Temp Perf

X 108... Off
120 [/ 250W

GeForce GTX 1 off

/ 250U

Persistence-M|
Pwr:Usage/Cap|

test@test: ~

Bus-1Id

| 60BOEOOA:H9:00.0
192MiB / 11175MiB |

Uncorr. ECC

Memory-Usage | GPU-Util Compute M.

on |

| 00BOREOA:BA:00.0 OFF |
2MiB / 11178MiB |

Process name

Jusr/lib/xorg/Xorg
Jusr/bin/gnome-shell
Jusr/1lib/xorg/Xorg
Jusr/bin/gnome-shell

2! 31 nvidia-smi A3 sIH

-

rio
b
0

HZHO: nvidia-smi

=

=

AHE3H0 EE2tO[H

=5 &|¥ EX|7t 2t=E AO|L.

GPU Memory
Usage
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2. CUDA, cuDNN MX| gtz 7/8F I E ALZA[)

Tensorflow, PyTorch 59| A& st& 2l0|E8{2|E AtE3}7| 2510 NVIDIA Driver
M K|} €| CUDA, cuDNN £ M X|5H0{OF stCt 12 X|2F CUDA, cuDNN o| A X| 7}
dUN¥ez  MEhE7l MEo Z=EXH=  PyTorch  2F dX[S{|:  FYUSICL
PyTorch to 2 sk 7|8t AEO A40| 7hs5tLt O] ¢ 3 22 AHF &

et

E{0| 20l A of2fe| HHOSS A2 ALESHA Atilel HFE GPU 0| 252

CUDA ™S M X|stCt. (CUDA 9.0, CUDA 10.0, CUDA 10.1, CUDA 10.2)

E{O]'20i| A ot2fe] BFO =S X2 AHE3i Al CUDA Toolkit & & X[SHCE

® wget
https://developer.download.nvidia.com/compute/cuda/repos/ubuntul8
04/x86_64/cuda-ubuntul804.pin

® sudo mv  cuda-ubuntul804.pin  /etc/apt/preferences.d/cuda-
repository-pin-600

® wget
http://developer.download.nvidia.com/compute/cuda/10.2/Prod/local_i
nstallers/cuda-repo-ubuntu1804-10-2-local-10.2.89-440.33.01_1.0-
1_amd64.deb

® sudo dpkg -i cuda-repo-ubuntul804-10-2-local-10.2.89-440.33.01_1.0-

1_amd64.deb
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® sudo apt-key add /var/cuda-repo-10-2-local-10.2.89-
440.33.01/7fa2af80.pub

® sudo apt-get update

® sudo apt-get -y install cuda

CUDA MX|7} &t2 =l = HO|Eo|M HHO: getit ~/bashrc & AT}

Open~ o

# colored GCC warnings and errors
#export GCC_COLORS='error=01;31:warning=01;35:note=01;36:caret=01;32:locus=01:quote=01

# some more 1s aliases
alias 11="1s -alF
alias la="1s -A'

alias 1="1s -CF'

# Add an "alert" alias for long running commands. Use like so:

# sleep 10; alert

alias alert='notify-send --urgency=low -i "S([ $? = @ ] && echo terminal || echo error)" "$
(history|tail -ni|sed -e '\''s/A\s*[8-9]\+\s*//;s/[;&|]\s*alertS//'\'")""

Alias definitions.

You may want to put all your additions into a separate file like
~/.bash_aliases, instead of adding them here directly.

See jusr/share/doc/bash-doc/examples in the bash-doc package.

L]

if [ -f ~/.bash_aliases ]; then
. ~f.bash_aliases
fi

# enable programmable completion features (you don't need to enable
# this, if it's already enabled in /etc/bash.bashrc and jetc/profile
# sources [etc/bash.bashrc).
if ! shopt -oq posix; then
if [ -f Jusr/share/bash-completion/bash_completion ]; then
. Jusr/share/bash-completion/bash_completion
elif [ -f [etc/bash_completion ]; then
. Jetc/bash_completion
fi
fi

lexport PATH=SPATH:/usr/local/cudafbin
export LD_LIBRARY PATH=SLD_LIBRARY PATH:/usr/local/cuda/lib64]
export CUDA_HOME=fusr/localfcuda

sh v Tabwidth:8 ~ Ln121, Col 33 ¥ NS

gl 32 HHOf: getit ~/.bashrc A3l 3™

2o| ™ 2o OF 329 EZHM gRietel 355 FItet

Sl
Jot
1=
|>
[m
=

al
N
i

St HEHO|: source ~/.bashrc £ XTI,

= 2X|5t7| 250 of2fel YOS HO20| K22 AHESHL.

® wget
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http://developer.download.nvidia.com/compute/machine-
learning/repos/ubuntul804/x86_64/nvidia-machine-learning-repo-

ubuntul804_1.0.0-1_amd64.deb

® sudo apt install ./nvidia-machine-learning-repo-ubuntul804_1.0.0-
1_amdé4.deb

® sudo apt update

® sudo apt install libcudnn7 libcudnn7-dev

n$ gedit ~/.bashrc
source ~/.bashrc
J J J J $ nvcc --version
: NVIDIA (R) Cuda compiler driver

Copyright (c) 2005-2019 NVIDIA Corporation
Built on Wed Oct 23 19:24:38 PDT 20819

Cuda compilation tools lease 16.2, V18.2.89
test@test: Jus binS

2l 33 HAHO: nvee --version A 3

ra

—

HEHO nvee --version & S8 CUDAZ} M X| |} =X| =2HOISHC} .

= - =

3. Python "= 2lo|HE{2| HX| U MEsHE 2toj2a 2| HX|

=

Windows?| Anaconda Python 2t 1t Et2| Ubuntu O A= EHO|E0| HHO

[

=
£ A8310] pip, Python E4=2t0|22{2| 55 & XISHO{OF BHC}.

otefo] YOlSS A0S0 Python 3 pipS EX| = LG O EBHC,.
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® sudo apt install python3-pip

® sudo pip3 install -U pip

® sudo pip3 install Xlib

.
o

17| /510 NVIDIA E2t0|H, CUDA, cuDNNS A X|3t Z0j|
HO|E AR SHO] Tensorflow @+ PyTorch& M X|$tC}.

® sudo pip3 install tensorflow-gpu==1.13.1
® sudo pip3 install torch==14.0
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| BEEE

O] R22 AE85¢2 2EAM KN (Windows HE= Ubuntu)of A gi0| Webots

A EO|E{0|AM Al = world IS 2ESHD HASt= LS HFSCL

2-331} 243 HO|N CH2RE30] YHS E Al 57 AlZH0|E= 17 349t

€2 =8 7HX| 22 AUCH

Mame

controllers
examples
plugins
protos
reports

worlds

in) config
O3 34 Al 57 A[Z220lH F=

‘controllers’ Z = supervsor 2| 7|50| £0{7t 1, AOo|H Lol Adit=
FRSICE ‘pluggins’ E0= A Y TIAY30AM 2Wdt= 2R7t0| 59 HX[0f
RIS AES0| YLt protos’ EGE AP0 2 =
‘reports’ E0 = A Y 7|APRHar 2HAE A O[CE A O] 0| A = ‘worlds'?t ‘examples’
ZHE0| 523}t ‘worlds’ ZC{0]= Webots A[E2{|0|E{0|A ZO{oFste HaH
X OE ERO F7|E %I 20| BE ETUEO UCE ‘examples’ EHO|=

A
Apelel ks TN flof H1ot AMEgsh= M 2 =7t Z2etE|of QUL

‘worlds’ 20| = Ct2 & 352 20| F7l2| world mto| QUCt.

e

Marme

I .
i}f aisoccer_1
1 .
ﬁ aisoccer_2

2l 35 Al =3 AE20|E 'Worlds' 21

H|O[X] | 53



world L} Q! ‘aisoccer_lwbt'= M AL

=
world It ‘aisoccer 2wbt'= O{E EE =2 A0 H7|E ot= =H40|Ct

MX|E OISt B Webot AIB2O/E[E T Cirl + O'8 53 YE [AS &
4+ UCh Worlds' B0 Mstais World TS Mefslel 12 361 20|

Al220| 7} 2 A&t

—

Al =3 A|BYO|EHE MustH 2to|MATL Z@sic @2t Webots
AMEHOIHOM Play HHES F2H 2fo|MAQf HHAE HAIX|7} ot HO| = ECt
2lo|MAZE woz{® AHOo|Hol e-mail FA Al Soccer ZEO| MX|E
ARE2 MAC F2AE0HE Ms SHAZE O 8o BEAEE

aisoccer3d@gmail.com © 2 HULHC}.

Al =7 AE8 0|9 root ZEC0 U= ‘configjson’ mYE Y1 e-mail A
o
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mailto:aisoccer3d@gmail.com

CONFIG.JSON 1}

Webots A|22{0[H HYUZ|E AESI0] ‘configjson’ LtAS EO A

S 7ot 20|l A (e-mail 2 8L ALK 7))E LSt A O strategy

—

7|2 ‘configjson’ TY 112 37 Of LERICE HO|0{7t XHASH ACE path 2

gallA 37 37 of 20| 88 4= ULk Al Soccer AO|Het 2EHAE 2E2 rule,
H

team_a, team_b, tool O|C}. rule 92| game_time 2 XM=

H LA ZH(second=x)2 2 A O|H7} ISH=LHE HE = QUCH

config.json X
{
"rule”: {
"game_time": 300,
1)Put the path of your algorithm here
2) save it
3) reset and run the simulation

exam,
"keyboard": false
N

amples/player_rulebasedB_py/player_rulebaseds.py”,
les/team_b_data"”,

=l
mmentator”,

“executable"”: “examples/commentator_skeleton_py/commentator_skeleton.py",
“datapath”: "examples/commentator_data"
)

"exarrples/reportef skeleton_py/reporter_skeleton.py”,
xamples/reporter_data”

112l 37 Webots A|E2{|0|E config,json It

| O|X| | 55



BRE AL ST AZY0E 9] &9 2G|

g9 2 YUHO|Ct L B =20
ot ZHEret 282 CHS0 MAIZ[0f RALt

1 Hoj Z2: ool 7tX|2a Qe 1/t 42 E olo|gt
O E =0 HIE=IHO| U= configjson LS G| 2 SO{EX}

O 42 = CWUsersWUserIDWDesktopttconfig.json

2. SO B2 X flXlet X(A CHMER)S 7|EL=2 M0 A=

X E elojet

- = 3E=RE 7I-’-‘—°§ 20 B2t 7950, Jtf F22 ntee| /XS
e+ A= OlReE 7T E271 2Ui B2 HE5I0] OS of|A|

HESH7| M2

[ = |

A 4 2= Desktopttconfig.json

config.json ot A x

&= o]
rule Game_time(Z 7| A|ZH 1} deadlock(m &HAHEf=20] 4 =0t
ERUo| HECo = Qo nio R FE0|X| YZ ¢ 30|
x| Ehe 2 74 &
Game_time Game time (default: 300 seconds)
deadlock False 2 MX™SIH WX MEfO] CH3E 1&I0| B A|=ICH (default:
True).
Team_ a d71g =7 EE2 M3k name, executable, datapath,
keyboard M=
Team_b y BT
name El 0|2
executable

datapath
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keyboard True 2 MH3| 3 7|HES 3] 22 ZX0| 7H53iCt

commentator Al =3 S| MRtet 2| ZH o MEE H3ICH
reporter (CHE Al WorldCup 35 0A| ALE)
tool FItM QI ME. repeat, record, record_path, replay 2 14 &
repeat True 2 2758 A T2 7 s AlY 822

A Qo] B2 EICt True Y [ 'reset_reason'S)
'GAME_END'= 'EPISODE_END'Z C{A|=IC} (default: False).

multi_view True 2 £MH 47| Xdllst= S0 3 XL FHH 27 22
et 20| RE S=0M AHEE|l= FH0 247t HERICH

THE W X A EHA A E False 2 =2/ A& BHA.
record True 2 MHSHE Z7I5 Safotn Aol Bt f
"record_path"0f| XMZ=IC} "repeat"dt A A2

=
"repeat"O| True O|™ "record"L| £ X 2 2 False 7} =lC}(default:

Lt
AR
=

o
=
2 glct.

False).

47| 38 T =%tE H|C 7t §F =0 ® 20| Z2ICL
Video creation finished.'2}-= 0| A| X| 7} Webots Console (Ctrl +
Lol Lt=Z W7kX| 7| Cf2qOF SiCt.

record_path - =3}E HCQE MEY A= (default ™). H[C|Q D+

0| Z0| OfL|2t Z=20lCt.

- ol

oju
rlo

A& 2 2'[{timestamp}]{team_a_name}_{team_b_name}.
mpd' 2 MHYECL J7|23UCZ AtEstH RE FZ0
HCIRE XZEDICL HICRE XY HHESH Z4=2E

X|’g5loF SHC}.

replay True 2 AE5IH 50| S0{Zf2 W 0| S0{747[ 3 =
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license
email

sighature

MEH 20| E017t = 3 R
“multi_view" SM0| True O|H C}= 2
GA0[ XY =Lt

9
Feo| 2|2 0|
HolHe| MEE =tQl. email, signature 2 T4 =
HolHe| email F4 4=
S22 22 AOLKN 7| Y

(CH2 ghe st 29 A/o| MMe|x| o

— [k

rir

Ct.)

configjson MY 0| Lt &, Al ZLE ‘Ctrl + 2'(Play Button)7| & =24

2AIZIL.

HO|X| | 58
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10cm

58.5cm

[ N

a2 40

10cm' 465 cm ‘
780 cm
20cm 180 cm
SELI s]125cm 100 cm 66.14fcm 100fcm
0em
30 cm)|
A V|
183957 22 27I% (H2U8)
13¢m
lacm' 604.6cm ‘
1014cm
117cm 234cm
e ]16.25cm 130cm 89fcm 1309cm
52cm
169Ccm|
5722 ZII% (28) 0|2 228 Al $7FO| % X4t Haugo
13 H{O|CL. OEE50] HaUHE2 #% stzetele] &Y #E X|E0| 100cm QI HtH
o229 42 x/20| 130cm o|c}
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Al =7 282 F7|H(CGK), +=H|%(D1, D2), 4==(F1, F2)2| M| ERE Li=
= QUL o2t 7|z = 4 2R2S 7t2|7]= Ol AFEEIH, O A|IFRH 2 2438AM
oA LB O Z A EICH

=7|9 (GK) s=H|s (D1, D2) 34 (F1, F2)
e @ OF @B
we | @ | BB @@

2. Z3 2R 37|

[
ou
par
ot
k>
i
oo
tu
ol
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Al =270 MEE= ZR2 E2HE 2RI O EE 2R 7 FF7H AUtk O
410 MAlE 2R2 2HE0[2 08 420 HAIE 2X2

Xto|He AlZts HEefot 37|so|ct

gl 41 1f 42 o AN YL ZH2O0| Webots A|ZZ0|E ZHHO|A

EOol=Ant XSt A4H dEl= ¥, G2, H2lE Zethh. Webots

AlZ2O|E0f| 23 LREH oz sltl= S2[HQ Y2 A4 RS Heslot
b 7

HEHQl 7 43 1 44 oF ZCt 7 43 1F 44 off EAlEl 2£9] 7|

Chaste 20| O B, 8, 18|0 CH2 220t B2i0| 9
2R MH MY Di2let B, CI2IS ffMSHs AXt 20| shilE TS
Te 27|59l Z0IBt 2219l BY0| EHEICH Webots A2 O|E[O|H 2R
S2stol 20| 2aIMY AFYS BOIT 4 9Urt
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7.8cm

12¢m

15cm

8cm

9cm

T1em

16cm

12em

15cm

T4cm

o

HHF S LHEFHLCY.

5.75cm

8cm

13.7cm

8.4em

10em

22cm

5.75cm

13cm

6.4em

15cm

1dcm

—_——— - ! .

ol

ol
ol
i

ki

Q
[

Y4402 BT 2R AY

ol
oF
ofn

LHEFHCE.

HHR S

Efl X[XICHZ

>
<]

I.

2RO 7|2= AS 97| fI5t0] 2X2O| HE

A= AolHel A

o
b

K

Kir
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EX 2ol= 27 452F Z2 2719 HiFet FHHo =z 2749 £2t0|H7t ULt
HiF = R0 LEZR HHFZF 424 X 0|H(RHE) 222 S XY AHEELE its
HEF| ALEOf CHeh XtMeH Wi&2 o ol SFZ0| AFECt 2749 S2t0|H=
ZEE0o| MHI StChY| QX|SHCH MM &=210|EH = shoot(cross, kick, quickpass)of
MEELEL 32A(cross) £= & 2 2 I 4= =F2 TE (¥%) =204

£012 ZHSLO) £ + QIC SHEF (OFHZ) S2tolCiE TS & Z2

OF

[H
i

?lel ArE =t

07 45 57 22 22000 ¢ W ofgfo] W7H HEo sich sato|Eof sjEisict W

FE2 HH S20|Hof s BHC.

=7|He| B2 £2i0|HE C2A 2A3) MOl (Save) 7|=|& =0 HCL

OF

S2t0|EH = =7|1 ottto| fIXlstn 4%, 1%, REZRS MO|EE Al=5t7| 2|
O

M7ER etez S2to|d & I AFEE CH
=7 RR2 HFb S20|He £5 HIAHZN LYt A =
24 =+ ULk 2 £ o= 1F 460 Lot Atk O8 46 0M 2ZR2 O

(move), I (jump), ML SCHE = (shoot)0| 7tsetS EOFELCL.
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Jol
H
ol
nal
ol .
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uF m
H
1
E=3
Tl F
Uk
SN

L ‘shoot’

VoM R

dg 46 212 M7HK| ds

DER Ho|g|

= =017| ?8 Edl=

=L
=

10l 5

N

Ho

REh 2dst 0k

Ich. =al2

Xlo
— =

ol

ojn
Ho

K
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Ol= Mzle| #F0A 5~20cm o ZO|(ZRS| £&0f
et chkE)z gol #th. 2XR0| ZX[gh HEjo|H 5Scm O]

fd
bt
=
1o

2 (maximum linear velocity)2 S2/0|H 20cm O|Ct. E2|8 I Ot

J2inp 2t

AolH=el HelE fldh & 7IEh oM ZEQ| ‘actionpy’ L0 kick
(shoot)1d} jump SZ%0] OJ2| Foik|0f RACH AO|H ZE= ZF AZh THA M
2 2X0| ohsll B, 2tolH H EdlE RE HaF 230t dASsS Al
=7 AMZ0IHZ TESHoF oL HERF| Sl S2t0|E ARXO| CHSh XbM|eh

LE2 Ctg B2 "Al 570M HMSotes 7= YE"E HX=otH ECh

O =2 =
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E15T 2% ALY
g
=74 (0) FH|= (1, 2) 343 (3.4
AbF
25 g 2.5 kg 2.0 kg 1.5 kg
BER BAHFH X| A+ 1.5 cm
ETER] 2t 015 kg
s2to|H 24 Zt 0.5kg
ZC| £ 1.8 m/s 2.1 m/s 2.55 m/s
% 3| EA 0.8 N*m 1.2 N*m 0.4 N*m
EREO| AML2 919 met 2o, dgtof M2t YR AIY2 CHECE &7|m7t CHE
2RHEC 222 olgt 4Of © 4 % s 2 XY o=
o

HEEXFo SO0 HZYLL=R Hw=5S 2O &

Agte msty| QsMch

e &&= mstr| fIsiMCE
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Kir

=& 37

Kir

10cm

= 184g o|C}.

Ejo| 2 27
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e
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32 X|E 10cm 9
Al =0 M 7H

=7
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So| Matg LiEpCh
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b},

[

=
off

b a=Hlof

2YHAMON

(ol
o E2lx|ojof

sk, info, frame, 221|0f

&=1

A
(=]

t

7

3-2 Al =419| 7|2 &

TEQ Al =3 AEH0|H

AolH e

—

—

ZOolAM

O
48 1t 49 0| Al =t A|E2|0|E et AO|H ZE Zto| S0 dASHA 2FE O ULt

QXS MES ZE2 o|Ss| A=A, Z, I

Supervisor O|2} = B} AFO|0j| A

0| Z235}c}.

= Qsict ol2{st A7|FIMe ¢

‘frame’ ElMLE|2
B2 AZH Tt

L

2=, AlolHel ZEE

15}

[ B

0| &%t 0| F(move)e| £E H|Of,
A

2ol C &

2

=
FO] 50ms 9] A|

ol 222 X|2%, iy
==

St
z

2
[

o]

2to| 2t

ME
l= ‘info’ ElML{2| (Dictionary)2} 50ms OfC} ==

2

t

o
[

g (frame)2

o AlZb THAIOEE FalElE F7] e ZEIL 250
H

T2 49 oM Al =3 AIEYO|HE A

JE

H
o

=0| A= Mot E2 =t

1of

(Game State), 2T 0{Q} AlZt
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J0AM (G7]E+22+E) image = O|H0|| HiZ =l version QA= E&21F 39
EEZS0| AIFT AZ20|HOM MSEEE AMEEX| Y=L AO|HE Al F+
A SHYOIHZEH A0 ZHE HO|HE 2= 3 7IX| 7ty &+E 0|8310 A

[

AEfO| SHAH HFRZE (wheel velocity)?f ™

r2

=ot0|HSS 0[8M 2RSS
HMojgh == UCt MZHK| ZHY g init(, update(), finish(O|C}. init)2 O[T 7}

AlZ20lHer 438z HZE =20 ZEECL update(= O THl AlZ

ot

50ms OtC} @ &L F7|7F 22, finish()7F == &lCh
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Communication

Al Soccer Simulator

Team B

2l 48 Al =3 A28 0|E (Al Soccer Simulator)?} A 0| R E 7to| EAl(Communication)

Game Information

Coordinates

Reset Reason

Game State » Al Program (Python)

Score
Time

’ Wheel Velocities for each Robot

17 49 AL ST AI220IEI9} A0 =TI} 44 Bt M
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*7tarsra

IIH

Al Soccer ZEO|M= 3 7HQ| 7t BTt TEELCH XHIE OHMIEE EHAM
o < 4/ o|sj= Zo|Ct.

7hab Sk init()'2 Aol ZEJF AE2H0|EQF HA HIst Zls st
S EEICH O 48 1 20| supervisior 25 E Z7|& Azt 2 20| MEHO| CHot
AN HEECHS AlZE SHAOM AL FE)E =4St Aol ZEO Qs A

et oo 2ast HeE 7|9 ot AMECH Al =+ A[E0[H2
‘examples” ZE0| XSt oK ZEO|M B0 =7zt & HO[H 7|F0|

Ol A XSSt=Xlof Oigt 28 =l & == UL,

—

@ 7td e

+

7t4 st ‘update()'= A|E2|0|E{7} Aol ZEZ Af HO|HE M&
Mot ==ECH Al HF0|M= Tl AlZE THAZF 50ms 2 HE &[0
Al E20|HE 50ms OICt AJ22 OIO|HE ™At ‘update()’T= 50ms
S EEICE Supervisor 7} AO|H ZENA EH KR E frame(Z | Q)0|2tn
Aol zb zefol 2ot WEIL ==EEF =Y HO|H& update() &
QIZtQl ‘frame’'0f| SO{ ULt frame'#H==0l= 12 49 Off LIEFH Zd10F Z0] A
FEHOI| SHESt= O|O[X|, Zt&, X &7 O|F(reset reason), A A 2 EH,

O] Zate|Of QUL A0l ZE&= =4lH EﬂH =7 87| SEfe Ly
e Ho|HE =olstya, dde Mol Mz (Rl sZHhE 4
=& CHA| A|Z220|HZ ©&Hot. EEFEW Ao|He| Al HMEfo| 7
Ch Ao Az S 232 80 mo|Xx|of HYFEOf UCE X of A

n9-|>r0¢_'a;90+
lo 0 < gt

rot

>

e

>.
10

=

=

I’\I 0
o >

oo %

o
| H
oi
Ot
K

=
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o

t

OF
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0
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i
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MMSY| ot & £ dEEES AMBSHE oM ZE+& ‘examples’ ZL 0
XS E=lCt.

® 7t g finish()

‘finish()'= Aol 27t S22 &7 Mo sHHT SEEICE 07|

E= AY WU 7IEE 2= HOHE MY & AL, oF AY

N

b gt
3

|O|

O
780t ALE E = UL

)
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‘info’ Dictionary

info’ M H2|0l= Z71"el 27|, ER A & d7] T HoX| Y= dEl 7|2

FEE B ALk of YMUZl= Aol RAEQ| 'init) oM 4T ‘info’
He=E Sl 2 7ksStCHO: ‘info[Game_timel's &7 A|ZHS  LtEHLHCH
AHStn 42 B QUCHH init)'O|M class HE=2EM XYoo BiCE O
SN2 U BESS Al FHT 7|2 AHYof U= FEet SYSICL

SAuzgle] BE= & 2 of 20| F2l5of Utk ol2et EF YA gte

ALY 2

O|M| ZE9| general_check-variables.py'?} ‘general_image-fetch.py’'=

SOl M 2ol 7HSStet

H 2 'info’ Dictionary

‘info’ Dictionary 2| &

Member Variable Data Type A
field list of floats (length 2) A& 37| [x y] (£ m)
goal list of floats (length 2) =L 27| [x y] (EFY: m)

penalty_area

goal_area

ball_radius

ball_mass

robot_size

robot_height

list of floats (length 2)

list of floats (length 2)

float

float

list of floats (length 5)

list of floats (length 5)

HEE 9 37] [x y] (B9 m)

= 79 37 [x y] (B2 m)

X 0] RoI BEE FHL 8S.

S 37| (B2 m)

& A (B2l kg)

25 37| [GK, D1, D2, F1, F2] (tt

bel:

m)

X 282 S5 7|= (0.15m)

2& 50| [GK, D1, D2, F1, F2] (TH:

m)

H|O|X| | 74



axle_length list of floats (length 5) HFF| AFO| A 2| [GK, D1, D2, F1, F2]

(B2l m)
robot_body_mass  list of floats (length 5) 22 2 [GK, D1, D2, F1, F2] (EH<:
kg)
wheel_raidus list of floats (length 5) H}| EEX|E [GK, D1, D2, F1, F2]
(EH: m)
wheel_mass list of floats (length 5) HF £ A [GK, D1, D2, F1, F2] (EH<:
kg)
max_linear_velocity ' list of floats (length 5) HtR| %|CH M= [GK, D1, D2, F1, F2]

(THR: m/s)

max_torque list of floats (length 5) HEZ| Z|CH E3 [GK, D1, D2, F1, F2]
(EHRI: N*m)
resolution list of ints (length 2) O|0|X| 27| [7tE, MZ] (Et]: pixel)
number_of robots  Int 22 %
codewords list of ints (length 5) 25 A9 o|O)X|of 2o{&l 10 Fl%=9|
[ R =

[GK, D1, D2, F1, F2]

X 3-2. 0|0|X| & &1

game_time Float 7| A2t (B2 s)

team_info Dictionary S Eol He m3t
key String HE EXHE key

Keyboard Bool 7|2 RE A o7

Tjo|x| | 75



‘frame’ Dictionary

frame’ S El= A YQl Z = Ao FEE 71X U2n, A A Y LERt

2e|of QU AYo] TAEY et 2RI 2| XE S ‘frame’ S L Z|0f A
= JE7} Of A[ZH CHAOLCE ChEC ‘'update()' 7t @ =& MOtCH ¥H[O|E &

OB et e/l MZ2 ‘frame’ #==7t =4 ElCt

0o : FRAME['coordinates’][MY_TEAM][GK][X]= <2 E =7\ x ZXHEO|

frame O|A x XIHEE £XEOQl top-down HtAlo| EH o=z XEZIS o

MY_TEAM, GK, X = 02| &o|%|0| 9/0{0f sHr}.

# 3 'frame’ Dictionary

‘frame’ Dictionary 2| HE

H Hiole &&F A4y

Time float S| A7] A2 (B2 X)

Score list of ints SAXH ®= [KHAL L & §l

(length 2)
reset_reason int SIRf =g &A™ 7|7t LAl "X =

0|S.
0| Zt2 L2l #4= & StLI0|Ck:
0. NONE - 2A| GX|Z|X| 43

1. GAME_START — Z7| A&t |5,
zioma #7| FY.

2. SCORE_MYTEAM — XAl &l £
ziomz 77| A,

3. SCORE_OPPONENT — AbCH El
Ziomz #7| I,

4. GAME_END - &7| &

oz

]

An
oz
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DEADLOCK — & X{HH%].
GOALKICK - & Z|o2 Z7| T,
CORNERKICK - Rl{ Zlo=z Z7
PENALTYKICK — I ZE| Z|©
T
9. HALFTIME — SHIH A|Z} X3,
Zlomz Z7| rd
10.EPISODE_END - &@7| =2
= (repeat’ 50| HAX
?lo ™M GAME_END 2 CHA)).

®© N o wu

-

game_state int AT B7| Y

ol 22 2ol IS F stLtolck
STATE_DEFAULT - 7| &2

STATE_KICKOFF - ZI@ =
STATE_GOALKICK - = Z
STATE_CORNERKICK — 3 14 Z!

STATE_PENALTYKICK — H| Z E|

> w N = o

qu

ball_ownership Bool Zlem A4 Z, oj|gE| &, = Zar 48
MERO| A XFAIO| ElO| 22
27 SH=X|(True) OFIX|(False)E LtEtL &=
X|#. O] 2+2 7|2 ME{0|M= OFF

o[o|7t gl=.
half_passed Bool A Z7|e| T QIX](False)

SULH OIX|(True)E LIEFLY S X B
subimages list of items M Zyee oz O|0|X| ItHE O

O|O|X| =zj| Yur HelsOF St

EXN Zo| zEIt FOXEE FQIHX| @
coordinates list of [my team  nested list. X} 221t 59| X

coordinates list,
opponent team
coordinates list,
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EOF

ball coordinate
list]

Bool

OOl &&
robot coordinate list
robot coordinate list
robot coordinate list
robot coordinate list

robot coordinate list

‘robot coordinate list'e| HH

HOlH &&F
float
float
float

float

Bool

Bool

29
GK 20| xt&
D1 229| A&
D2 289| &
F1 280| ztm
F2 2%0| xtm
29

¥ [, ) L AR 3tS geletof
Aste Yoz Wy + 98
220 #TY 8XY 4 YK 0%
LEHS R 9% 2252 22
3 2, HgE 2, B A 2L 5
Mefol M 252 4 gig. wet
EINES i SXY 4+ 88

Btz H ZR YojH 20| 31t
YEYER GRS LEILE KB
L} O|0IXIS SO 31t 220|

H|O|X| | 78

nE [Fon

rot

-—



')
folr

Bool

‘ball coordinate list'Q]

Hole &F

double
double

double

HZ ™ Z2 oM 30| 22 ¢ EFH
He|o SO{=X| O{EE LIEIHE=
X|H. O] X|IEE 2 A& 7|&EL=2
A2 = UAS

e

249

S| x ZHE (THel: m)
39| y ZE (EH2[: m)
32| z ZHE (THel: m)
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2RO T iy, L 0= A[E0[HO|A O[D|X|E MSE + ALt MSE
O|O|X|= 640 x 480 2| =Y &l O|O|X[QH B7| St EI/H= NS0 O|0fX|

7|dtol 221

28 50 AO|HOA M-S &= Ol0|X| E(Ee| =% O[0]X])

12 50 1F 0|, Aol REeo ™M&E o|0X|&= AY = dut & HEA|EICH
ASM HlZ2 Z7|% HEE, M2 5132 222 = 072 = 0|0|X|7t
MSELCHL &1F AT ZM2|Q O|0jX|= AEICE TEE|LD QEZ M ZAM2|9
O|0jX|= BEHISE MEEICL &, O[O|X|E AESt0] HMEIAEE Foig = UCH
O|O|X|E AtESIY Tef ZEE T = AUS0 = =754, oK ZE= Ao}
OIsiE Eth=3t 17| o =2Rut =2 Xtmet wao x=FS XFH ZIAECH
O|0IX|E 7t & WH Ciet 0| & 2 =+ 'general_image-fetch.py’ Of L2t QULCE.
Al Soccer 0] East 21 J2o| AXHEE ZuIUSE HILIZZ 00X
A

HOIEE E&85t 2 FS LA Aol otL2tH, Alo|HE= o[0|X| HO|EE

A8g €7t alrh
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HESHAL 82 # = AULL OX[%fe 2 E2|g BEEs 2X0| 2|5 7|2/& 7HE
Ze gyt 2 4 9tk Aol ISo|N BiF, S2toln), E2lg RE Fojs 2
AlZE CHAO| M ‘set_speeds()'S ZZE3t0] O|FO{TICt ‘set_speeds() 7|52 {dt=
HER|, £2t0|H, E2|E &£k 2 A 0HZ TS| /s 2 =EMh 24 222
670 B4B ZHECh MER| Bias 20| 3 1R SE0k BE0| UCL SN
s 220 ©F HF SE9 O UCK AHRYL} LM M 22t Hu
£80|C{o] £& I £0|Qh 0| QUCH CHAERY B4t 3iTH 22t0|H £ E9f
HEE|O] ACE A AR M= E2|E REQF 23 0| ACL

H428 00 45 2 22 220 220 WA 6 kK Ao HAS HojFC)

[0] [1] [2] [3] [4] [5]
Holge &% float float float float float float
=L GK, 2% GK 2EZ GK, MH™ GK, ™ GK, StEt GK E2|Z
HH £ HF £ =2ho|H ECLE =2ho|H DE ms
e =0| e
[6] [71 (8] [91 [10] [11]
Hole &5& float float float float float float
g D1, &% DL, 2EX D1, ™ D1, ™™ D1, StEt D1, E2|&
MR £ HR 25 saloly  saoly ol mC Mg
£33 0| £33
[12] [13] [14] [15] [16] [17]
Ho|g 5§ float float float float float float
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a9 D2, A% D2, RLEZ D2, HH D2, HH D2, S}t D2, Eg|=

B && HR &2 =2to|H ECYIE =2to|H HE Mg
&z 0| &z
[18] [91 [20] [21] [22] [23]
Ho|g 5§ float float float float float float
Hy FLES  FLQEZ  FLE®  FLEE  FLEE  FLE2E
HE SE & aetold  zaol  aetoll  mE MY
&5 0| &5
[24] [25] [26] [27] [28] [29]
HO|E| &8 float float float float float float
My F2, 9% R, 92X  R,¥E REE RS R E2E
HF 25 HR & gaolg  seloly &gty mC MY
=94 0| =94

(*) GK: 27|, D1: £=H|%= 1, D2: £=H|%= 2, F1: 22451, F2: 3442

(2411} [25]2] gt= HHE, F2 74 X 0|A TS = QUCt O|M, [24]2F [25]9] Zt2
22t % HrR et QLER HiF(Q| s BESCE & 40| ¥0|1 A7[7} ZLHH
RR2 980t =2 TISLE 5 0| 25 40|14 A7|7t ZOHH 2R 2

LYY S = =ootot. 22 U AHE B = S5UE AESTL CHE
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Zol= Saas Aot 22| A2 2| S 50 4 =2 S o
QlC

2617 [2719] 242 B, OIM7|9 £OIS 22t T 4 ULk YN %2
324, 2, YAZ PHECD SYSACL SHA QYoM 22 w20 Y
w2H0] R B £240|C{7} 9IX|SHe £2OlCh

[28]2] 242 HHPTH F2 7t Sttt £210|HE 22|06 HZE oiCt
SLEUS0| A2 0B 0 ELHX[EH, A|Z20|H = Chg & otLtzt 2l 7|

® EXO0| E|Fst 4% 2RO = 0 22 *E”SE._'EP- 2ROl Frjgez

Aol BEOM £2t0|He| £&20f 0~10 2| ¢t & + U=H £20IH S0
AL Litles &8s X7 2ot AlEgolH Z= oM S2to[He
SOt oM 0 0|0 £ 2 At £ 022 FE2ln 1= A2 ALK 02
T XISt

HE =20[He| £0[= 0~10 2| gE & &= AU=H =0 =Fo| =it7t
21(50ms o AlZh EHA)O|A BEZ LIEFLEX| ROFM =
oLl Yo F HEE XFoM=s HE =
=7|H2 I 2E| FHOM =0| & 5 UALE)

It|

e
o

—

=Ct0[HE g7 B0 20[X| X2 AlZ0|H= &2t0lH AXE 2430
SoiO|E7L St §&5E 4% =28 Ao 23 0] F20[A =t
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Al =1 2% Hoof Cfgh XiMiet LHE2 o 23 Mo ofX ZEt fE0

20 /UL
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| BEEE

of HojM= Al =7 OfFof Ciet d¥= oot O 52 = Al =4
AEOlE0 MSE OXM ZEE EHOFELCL AYM HEE = PE EX
HHR2l £ ZE S AI220/H2| 7|2H 2l AL8HE &5 &= U= oM ZETt
QCt B A&l 7|HKrule based)lt AE sh&(Deep Learning) 7|HEO| BETL

A 2 EICh

FH 7lgt oMol FE M2 ‘player rulebasedA py L oto| e Tol
Myoz O|ROIFCL 3 Mol 9AIY A =M YRSl o
Z2OU0IN OfEH BREIEX T 4 U 45 B0l JRE HST| S
SYS A2 27| I DY 2B SB(single agent learing), T3t Hoz

d3A7IH = 5+ 22X st (multi-agents learning) 52| O X| 7+ =0 T Lt

¥

Mame

commentator_skeleton_py

commeon

general_check-variables_py
general_frame-skip_py
general_image-fetch_py
player_deeplearning-multi-igl-dgn_py
player_deeplearning-multi-gmix-dgn_py
player_deeplearning-single-ddpg_py
player_deeplearning-single-dqn_py
player_deeplearning-supervised_py
player_random-walk_cpp
player_randorm-walk_py
player_rulebasedi_py
player_rulebasedB_py
player_skeleton_py
reporter_skeleton_py

2 52 Al =3 A E80|H0| = examples 24
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.

Al Soccer O ZEE HHM3I7| Qs ‘configjson’ LS

1
o
o
IS
o
n

‘configjson’ LS Webots A|Z2{O[HOA EO{AM ZiojdA HoE YL
oM R0 siSsts BeS HEiSCh & S0 O|M ZEt ‘examples'EC LY 2|

‘player_random-walk.py'Z 0] player_random-walk.py 22 X&L|0f JS™H &
53 0Of KHECOIHQl Z0| teamA ZE AMHSILD “executable”E “examples/
player_random-walk.py/player_random-walk.py”?t Z0| &}H E=ICt ‘configjson’
oS Mot AYS AIESHEH &L o I &iEl(teamB)= Rt BE #€2

YH2 2 path & ZOtA 27F5HH EILh.

config.json X

f
1

"rule”: {

"game_time": 300,

“"deadlock™: true 1)Put the path of your algorithm here
2) save it
3) reset and run the simulation

"examples/player_random-walk_py/player_random-walk.py",
"examples/team_a_data”,
"keyboard": false

"examples/player_rulebasedB_py/player_rulebasedB.py",

"datapath”: "examples/team_b_data",
"keyboard”: false

"commentator”: {
"name": “commentator”,
"executable": "examples/commentator_skeleton_py/commentator_skeleton.py",
"datapath": “"examples/commentator_data"

}s

"reporter”: {
"name": “reporter”,
“executable": "examples/reporter_skeleton_py/reporter_skeleton.py",
"datapath": “"examples/reporter_data”

"repeat”: false,
"multi_view": false,
“record": false,
“record_path": "",
"replay”: false

}s

"license": {
"email” userflemail.com”,
"signature”: ""

112! 53 Webots A|£2{|0|H 2 2 = config.json I}
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4-1 1% 7|2 ojx| 2 E

Al %7 0¥ 2 £

‘examples’ ELC ©QtO| ‘player_rulebasedA_py'?} ‘player_rulebasedB_py’
Z0S0= & 718k M7t ACE =5 © ZHEFSt ‘player_rulebasedA py'S O 2

=0] o] ol &S A/fotnxt ottt 4 7|8 22|59 o E SOEH, x|
=2 /AXILE Egolofel X0 mE X LEIE 7|ge2 HndF S 2FoH
o Z7|HO| S o= S0 448 2 = Utk 30| 22| =0iet #al EoH
s Me O ol A2 =& U2 = UA=E AT YW 52 9= = US
ZA0|ct gt 2, 0| L TEel HZE|l X X0 AUCHH, H3Hez 5 ZH
o ofor doiEel S8 AU S5 20U /™oAM sHolg = AS AOICt
220 ojsh oj2] EYE #AMZ 2XR2 SH0|A € AOICL

‘player_rulebasedA_py’ E2C = 4 719 WYE FHEICE A|EGO|EHUHA HEE
ghof CHA| 2 &~ Qe O QI ‘player_rulebasedA.py’, H Y MEHE HIEHSOZ &
HEfS 7ol playerspy, 22 d3 R BHF 3 =2t0[H A A L0 THsTh

action.py, At El= 7|52 730 2R

rot

b &t4=£0| HO|=l helperpy 2 T EIC}

action.py helper.py player_rulebasedA. players.py
Py

12l 54 'player_rulebasedA_py' 2 Ot0f| = Al =31 A|E2{0|H

OF AESS A Aol MAEE init)S BB HLSo| £7|3f, 2EST}
1252 P update) 2
M EUFE ¥EE update) HEOIM HY
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| =
SHOIA AAE B2 HAE 0 QU

STATE_DEFAULT = Game.STATE DEFAULT
STATE_KICKOFF Game .STATE KOFF
STATE_GOALKICK Game . GOA

C Game . CORNERKICK
STATE_PENALTYKIC Game .STATE_PENALTYKICK

NONE - Game.NONE
GAME_START = Game.GAME_START
SCORE_MYTEAM - Game.SCORE MYTEAM MY_TEAM - Frame.MY_TEAM
SCORE_OPPONENT - Game.SCORE OPPONENT OP_TEAM - Frame.OP _TEAM
GAME_END - Game.GAME_END BALL = Frame.BALL
DEADLOCK = Game.DEADLOCK X Frame.X
Game . GOALKICK ¥ Frame.Y

Game . CORNERKICK z Frame.Z

Game . PENALTYKICK TH = Frame.TH
HALFTIME Game.HALFTIME ACTIVE Frame.ACTIVE

EPISODE_END - Game.EPISODE END TOUCH = Frame.TOUCH
BALL_POSSESSION - Frame.BALL POSSESSION

YZ OO oo U= 'reset_reason’ s F7|F 2[M(reset)0| HUMS R
O|RE ZaiF1 Aol EE=1 30| £ /X0 X El= B0 AHEEICE
470 NE A, 5" =, 24Z, StZEY, o2l Zdsel 3% EXEE1 39
X7t MHFECL OfE =0/, SCOREMYTEAM 2 Lf Eo| SFUS 42
MAE™E =0 Olf Game.SCORE_MYTEAM O|2}= Supervisor Of|M ELj= o2
a5 AFESI0L 24 ol RER M52 0[0| Supervisor 0 o[ HEE[RUT|
If20f A o|moj 2|t 0|52 HAO| S{EE|X| &=L

REZXE T1ZI9| HTtol ‘game_state'= £ MEfIt ™1 UK HX[SH= O
AHEICE ZHZ], HEE[Z & A Y2 EF HEHOMEE A8k Mas MESI=
A20| 0] Mz#E 0|838H E=ICh STATE.DEFAULT & ziem=, ZZ, 3zl 4
H'AE|Z]0] LR t2 B AYYENE LIEHHDE 2 22| LER M52

= [
ojg] 2EEA7| M=ol 0|2 HEO| ALK H=C

Lol_
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el
E|
=

Xy, z 3 X

BE

9| ‘coordinates’'s ZEEI 29| X X

2ol St
2 LEFE & UCH of

a

Kir

RE

L

=
—

0f FRAME['coordinates’][MY_TEAM][GK][X]

=2 =
= =

XA Ol top-down

AL
=

O|C}. frame OfA X XEE

=C}. MY_TEAM, GK, X

H
T=2 MSE oA =

7| Q| x %}

r §
=

S5

C} 07| &

-
o

0j2| Z2l=o] RLO{OF

=
—

ou

O Al
- O

ok
LS

of A

E

of, Ol ZE M=%

= JEIE &
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(1) player_rulebasedA.py £84tH

name main

player = Player()
player.run()

12/ 56 player_rulebasedA.py 1} &

player_rulebased.py T0|A OISO #Zfo}F s FSS YCh BRI
MHEQ T2l BAS M U TUoY| W, Fel of

ZQdlct player_rulebasedA.py & HO| ZEQ| 7|20| &= &4+=0| HolZ| 0]

a

U= nto|Ct. player_rulebasedApy =3 A 'init()'d}l ‘update() £ HEEO=2
Lt e

+ AL ‘get_coord()'= O|E0| 2J0[5H=0| 2RS4 2| 3 A3

<=

player_rulebasedA.py = Supervisor 22H MEE $AI510] AHOo|{ ZEQ| 7|&

HyS1 gt=2 Holoh 2 Supervisor Of| A X0 Az & 2L}
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o['field']
11near velocity infol'm
r _size infol'robot_si
goal infol'goal’l
penalty area infol " pe
goal_area infol 'goal
number_of_robots infol 'number_of_robots"1]
end_ of frame False

previous ball
predicted_ball

previous frame Frame()
defense_angle g
..attack_angle

f.penalty_area,
Defender

Def

BHR] init)'O A= HAS(0]: cur_posture, LHE 2R SOl FHES} W T HB 0Lt MY
4 ¥EZ)2 MY Y A7k + AD,

AZHEA G XY 7 sHRE 203 = list, #

CHE otuofAM oot HOoHE 282 & Utk o =

Apel HEfol BAstn H2 F init0gso FotE 4+ Uk 2oilM
o 7

player_rulebasedA_py = ‘info' {2 E &3

=
oo

S A

X9 E= dYHs2 ML ok A Qo Qo OHE BeSE X

5 749 282 'playerspy’ mAO| HolEl JiK|(class)2 MAZLCE 28 K= 'self.GK,

‘self.D1’, ‘self.D2’, 'self.F1', and ‘self.F2' 0|1, init)tY| LHI|O| QL AHOIHO|

oo mel FI-Eel HaE M g = QUCH player_rulebasedA 2| init()gH4=0f
4

Melel Hojpsse of2fol

I:tl

oF ZLCt.
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H 5 init() g 2tof Mtz

A
H

self field

self.max_linear_velocity

self.robot_size

self.goal

self.penalty_area

self.goal_area

self.number_of robots
self.end_of_frame

self._frame

self.speeds

self.cur_posture

self.cur_posture_opp

self.cur_ball

self.previous_ball

HOolE 37

list of floats
(length 2)

list of floats
(length 5)

float

list of floats
(length 2)

list of floats
(length 2)

list of floats
(length 2)
int
Bool

int

list of floats
(length 25)

list of floats (size
5*7)

list of floats (size
5*7)

list of floats
(length 3)

list of floats

HEF| Z|Cf M= [GK, D1, D2, F1,
F2] (St m/s)

282 37| (B2 m)
X5 282 37 =9

=0 37| [x y] (EH2]: m)

HEE 79 37] [x y] (Tl m)

2X =
Ze el £ 2o[0|5e OFA
SN e Y e
X 50ms/Z 2| &

570 2£2| v X £2t0(H
2

L 8 571 2x9| =, 4= U
2 Ef

oo B 571 2ROl IE, 4

e

&9| Ite
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self.predicted_ball

self.idx

self.idx_opp

self.previous_frame

self.defense_angle

self.attack_angle

self.gk_index
self.d1_index
self.d2_index
self.f1_index
self.f2_index
self.GK
self.D1
self.D2
self.F1

self.F2

(length 3)

list of floats
(length 3)

int

int

object

float

float

int

object

O =il Y2E HL U:s

class
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CHE2 2 update() &5 =A{otCt. update() gta== 50ms OCH A Q) Z2f S
=

MBSO ‘received_frame’ H4=0f & SIC} ‘end_of_frame’ flag 7t True 2 M 7%

= S
20| ®AM = Yo] d3H=z 4IECE OEtM update() 22| Z2MA=
“received_frame.end_of_frame"0|  A|Zt& O  True  O|0{Of  FHWE=ICH
received_frame'® 7|EtS =2 ‘get_coord)E+E ZESIH 22 £9| EE 8l
Z2Oo| MY HEE FLA(KFOO|E)SiCt. Tk AlZh THAIQl & f[X|

= =
o =
% S0 7t 72 28, 78t $H/SF dxet 22 Aol Mol LhE

rl

7
Tast BiexS2 B update(Q0M S EE|= 'helperpy” THEO| FolE 7|52

2R HFt S2t0|HE Foldt= TE0 Bt §EE 7HX1 22X class 2
‘move’7| 52 ZE5I0] Supervisor 0| A EL{OF St ZE 2RO HSEE ZEHSHE
selfspeeds Zt= list & THECE ‘move’7|s2 playerspy AIEEN H
ASH, oM AY HERO| et TS AlZE THAOM 220| O|5Y fIX|2t 2&0]

A
SXt2 A|ZEX|E MEESICE 5749 25 (GK, D1, D2, F1, F2) 50| Cf3 ‘move’

@
m
>1> Q

7180 =& & F 'selfspeed’ list 7t MEELCH K= ‘selfset_speed B+=E

AHE L0 Supervisor 0| A F & EICt,

update() &5 Z2517| 8l x| HY MENE ‘self.previous_frame'HZ=0f
MESHH, ChE AlZE EHAOM 32 £ 5 2% FEE ALst=0 AFEECH
ESt  ‘print_debug_flag'gt4s=E T =610] FEo| OB E0| £3
HO|ZECL debug_ flag = HO|H7} Zprlol FEko| A=z ZEHZ
o

oISt=0 A8 &+ ULH

T A=K

tRR

rl

Ot
0
rir
Rl
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(received_frame.end_of_frame):
_frame

_frame 1):

previous_frame received_frame
d(received_frame)

previous_ball

__coord{received_frame)
predicted_ball
idx helper.find_cl
idx_opp helper.fin !
lefense_angle helper.get defens ick_an predicted_ball
.attack_angle - helper.get_attack ki e f.predicted ball,

predicted ball)
.d1_index : 6

.defense_angle, .attack_angle,

.cur_posture, ur_posture_opp,

.previous_ball, f.cur_ball, f.predicted_ball)
.d2_index : 6 self.d2_index + 6 F.D2. .d2_index

f.idx_opp,
attack_angle,

.cur_posture, ur_posture_opp

.previous_ball, F.cur_ball, predicted_ball)
.f1_index :

attack_angle,
.cur_posture, ur_posture_opp.
revious_ball, cur_ball, predicted ball)
.f2_index 6 F.f2_index

attack_angle,
.cur_posture, ur_posture_opp,
.previous_ball, .cur_ball, predicted ball)
.speeds)

.previous_frame received_frame
previous_ball f-cur_ball

helper.print_debug_f F)

&l 58 update() gt

Ot
2

-
rek
ot
4>

2 58 Of A8dtes Hla+S2 AOIMIE g¥olz FIF
= o
— =

Aol Hef La2E

Kl
=)
oo
=2
>x
2 *
A
m
rir
]
10

Aot H4E, predicted_ball(CHS
f

b 72 fIKlo e =

N
¢!

)

on
rlo
o
©
©
@
S
<
<2

T |0 ACH
QofstH, ZLE 9| XE 0|8st0 sS4, H|, S7|HO| X AP}
A 3 Ziat E2|ES2 ‘helperpy’, ‘playerpy’, ‘actionpy’ & &l M=

sgo|ct

(2) action.py o| EHgHtH
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action.py’ THUOJ= BT, 220|E U S2|2 @oof BAE HAS AAsls
Jls0| Z&tgof QUCk 2HO| O|SE|0F B YIS VTR IS HIF 2EE

m ox
0
0

™ m

I
EZE AIB%t= 0|R= Webots A|EO|E{7} Z22|X Ao 2ol
Zsto| mEo] MESH HolE s EastZ| W&0|Ct 'shoot” E=& 3 7HX]|
ZF cross, kick, quickpass 2 ™ O|stCt A= A7 SEtof wat A
£t 0| ZESCL jump() ge AOIHIE FEHES
C

qZSHE A&t

OH'I oln

1 s SO oStEh S20|HE Z=ESCE OHX|%ez
|-

IT
‘dribble()'7|s2 E2|22

ef shoot(c
ef jump(flag): ==

ef dribble(flag):

ef pass_to(id, x, y, speed, height,

(7 ) a9

id O siEdt= =X0| AX {X|(cur_posture)f M x, y =
FolE Mz2 /X2 7t7] flet HiE £ gf Bheh Sl 32
go_to(id, x, y, cur_posture, | 2|X|(cur_ball)= go_to()0|AX] ZTESI= go_fast()o|A] ZazT
cur_ball, max_linear_velocity) | max_linear_velocity = Bt2tst= HER| HE7F X(CHEHES EX|
A o) fisl 2agt

(o 322 XHOE ?I5tH =3 7ts)

. L X|X| LO}Of o= At=rE TLHSY True/False BHzt
go_fast(id, cur_posture, f

SZo0Z2 Z4 42 WX 39 YX7tEa

o
T E
(go_to('Of A SHX|Of 7t77t2 8 £E7F =21F)

o
O
[==

cur_ball)

shoot(cross, kick, quikpass) | 2 flag 2| True/False Of 2} MM &2t0|H £ 0|2
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Hhst
1,0,0 0|™ cross £ 2|0|gt. F7 0|9 flag 7t M2 FO| &

T=o= ZEXIA Eof

oMAOI=
TﬁITE

A2, cross, kick, quickpass

1 742 RR5HA o thE shoot &2 28, HH £20|H
=L /=0|7F cross=10/8, kick=10/0, quickpass=5/0 =&
AZEof g 220l H0l= 0 Y HEO0|D 10 Uy
M w2 3FE. kick b quickpass o Aol HEE.
=2t0|Ee| =0[ot 32| HH HAE FoALA

(Eo| w2t =3 7ts)

flag O| True/False Of 2t stEH &£240|H £ E(0~10)E Ehzh

207010 QI HAHR 282 GK = A|0f 25cm 9 £0|2

7t £ UAZ. update()0f|A| selfspeeds[4] = 10 @2 Tt 5
jump(flag) helperpy 2| selfprintConsole & A3 cur_posture[0][Z]E
ZHSH ol =2 = ACL 4 = H 3 O|AM GK 2| Sttt
2210|H 252 MO|E1 02 GKo|id &.
(20 el =3 7ts)
dribble(flag) flag 2| True/False Of| }2t E2|& 2 =2| MZHon/off)
id o] sHFst= 2&0| 2X XM xy 2 S EL7|
: QI3 2SS BHEL WREE PSS ‘actionpy THU0| A
Pass_to(id, x, y, speed,
stol,
height, cur_posture, N N
g2to|He| (FHEo siE)it =0lE ZESY 32
cur_ball, N
. . TeM mjAag = US.
max_linear_velocity)
30| Zhjtol QUX| QACHH, 2E0| 7pjto] MISI=F
8950 9
metM, AolH= 2t d&80AM 222 0|3AIZ =BEE ZAF5tL action.py 2
‘go_to() &8 AMESI0l £ HRE £EE ALtsHor BHCE SEO| Zts" W 1
7|32 QIAlGH7| QI8 ‘BALL_POSSESSION' flag £ A% £ QICh. 220| 32
Haotn UCHH kick S A ZSHCHF 32 7tsd0| =0t & 9K =E 5 25
ZEES 0/8510) HE 55 7|35 0I5 + AUk
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(3) helper.py o 2&YH
helper.py Tt 0= AO|H 7} At o] TEfS Mt A Q) SEfO] 2ot
Tt & YEE AlLsts O 80| & o7 BEx &4S0|
T30 QULCL player_rulebasedA.py, players.py, action.py Of| A =

‘helperpy O M MQIEl SIS 2 ALBSHCL

i
Xt

ef wrap_to

predict_ball(cur be

find closest robot{cur ball, cur_
ball is_own_goal(prec

ball is_own_penalty(pr

ball is own field(predic
ball_is_opp_goal(pr

ball is opp

ball_is_opp_field{predicted_bal

_kick_angle(predictec

get attack kick angle(predicted ba

12! 60 helper.py ot

]
o
(@)
o
=2
$0
rir
J\l
O

Petes2 270 2850 AL,
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H 7 'helper.py’ 0 Ho|=l gt+-&

Function(parameters)

a3

distance(x1, x2, y1, y2)

F 8 (1, y1), (x2, y2) Ato[ef AH2| ek

degree2radian(deg) 2t Ch| B3t (degree->radian)
radian2degree(rad) 2t CHQl B3t (radian->degree)

wrap_to_pi(theta)

—

A=E [l Helz e

predict_ball(cur_ball, previous_ball)

2 (50ms) Zit= O|=5E & ?IX| gret

find_closest_robot(cur_ball,

cur_posture, number_of_robots)

ball_is_own_goal(

predicted_ball, field, goal_area)

ball_is_own_penalty(

predicted_ball, field, penalty_area)

ball_is_own_field(predicted_ball)

S X E o8l L THO| goal area/penalty
area/LH KNG off K|SHH True OfL|H False. LY
ol LIHX| X2 L ZIYGQ| goal area @F L

FIHO| penalty area & X|2|ot LIHX| X|Y

ball_is_opp_goal(

predicted_ball, field, goal_area)

ball_is_opp_penalty(

predicted_ball, field, penalty_area)

ball_is_opp_field(predicted_ball)

X o|FsH i TE2| goal
area/penalty area/SCHE TG0 |X|5HH
OfL| ™ False. ACHE! FI¥O| LI X| x|
AMCHEl ZI¥O| goal area QF ALHEl ZIYQ|
penalty area & H| 2|t LIHX| X|&

get_defense_kick_angle(

predicted_ball, field, cur_ball)
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Function(parameters)

get_attack_kick_angle(

predicted_ball, field)

set_wheel_velocity(

max_linear_velocity, left_wheel,
right_wheel)

printConsole(message)

message £ A|E¢i0|E Console £0f HEA|

print_debug_flag(self)

2{|0|E| Console &0

gol 2t 2 =L
HAL 21259 48ED s 22 2ol
At
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(4) player.py E&WH

2 r

Forward

12 61 player.py Off = Z£ class

playerspy = Elo| 2EE0| class £ Mo|dt= LiO|Ch. 12| 61 I ZHO|
Goalkeeper(GK), Defender_1(D1), Defender_2(D2), Forward_1(F1), Forward_2(F2)7}
ol £|0f ULk 2 class &= '_init_()'2t ‘move()'e| F7HX| 7|22 LiElCh EX

Forward_2 0f 2[5 g2l "_init_()'2t ‘move()’ &2 OX|= & 62 0f Ltet ACE

L(predicted bal ld, oal_area):
predicted ball, self.field, self.penalty area):
predicted ball):

1 (predicted_ball

enalty area):

“kid

left_wheel, right_ l - ac go_tolid, x, y, cur_posture, cur_ball, x_linear_velocity)
slider_horizontal v . ick)
slider_jump

left wheel, rig , slider vertical, slider_jump

2l 62 Forward_2 ‘_init_ ()'1f ‘move()’ &=
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§ = I_gl_l ‘EIlLﬂEl %gll%
¥o, 22 37| L Hof MY 45 YRS LS50 move' S0l AHBE & UEE
otC}
'move()’ = A 7|EE oMM Y Z2% @=Lt move() e
Aol o FEE H QACL 'move()' T+ 'player_rulebasedA'9| 'update()’
A

-
lo 1M

[ )
O Al JEHE B2 TIEYOL JF HF| £, LER HF| &k,
1 0|, 3t £2t0|H &£k, 2| 2E flag S

FtEZO| 2 20| Xl= O™ 6

1. Gt Al EHAO] S0| L TY = XY 2ol AS A2 =2 Ol =|H (-05, -1)
UK 2 o] St

2. Ctg Al EHAOf SO| W T T 2E| X|Hof| AS A2 0| JE[H (0.5, -1)
X2 o] S¢eHet.

3. BF= AlZt BHAI0| S0f LW TFe| LIMX| X[Hof| s A2z o &= XY
& ?IX|2 0| S¢tr.

4. CfZ AlZE BA/O 0] & T
X2 0|Sot 2ROl & HRE 82 4

5. CiZ Al EHAlof SO & TY HEE| X
&

K2 0|5t 2R0| B HRE B FS U AR
o
o

T (==}
t= AlZH BHA0f 0| S T

o
M

@

M3 QX2 olsstl 2

a8
o
O
oA
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20| A player_rulebasedA.py Off = O 2ES SHERACE oX[2 o2 2R 2 [
QASS T+ UAs LY= TS XX ZOIRUCL O/H 2R P27t S8 28
F

10| AA2 RIX[E MOt WA 7|H2H S S

o

SO +HIE JOi2 ot= L B2 2X F1 1t F2 2] 27| XA o & S&2 TSt
THoll RIXI5HH, 22 F2 7t S0 H2o 22 F1of theh o=

A =
E = =
TH|SHOF otCh oHH F1 2 TiAE 27| I3 9/X|E TOrof Stot. o MEf2 Jg 640 2

[ -

21 64 F1 1t F2 Of| Al 7|CH3t= 2ZQ: F2 =

I Che Z |0 F1 O] AS 7|CiE|E S F2 = IjAon, F1 2 S22 ZIS K|
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a8 67 of &[0 ACE

Xl ol
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J2l 67 F1 I F2 0 7|CHste 2

A 7|8 2HF0M F1oF F2 7t {0 M EO{E WS S-S Flowchart 2 F2[5HRALH.
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20| class move() =0

—
—

Flowchart
QICt. 12l 68 1} 69
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ball in the opponent field? (ball[X]>0)

ball in the lower field? (ball[Y]<0)

Pass to (2, 0.5) Go to the ball

T2l 68 Flowchart : F1 0f 7|CHE| = H=

ball in the opponent field? (ball[X]>0)

ball in the lower field? (ball[Y]<0)

shoot chance?

F1 notin (2, 0.5)

Go to (2, 0.5) Turn to good kicking direction Go to the ball position

2l 69 Flowchart : F2 0ff Z|CHE| = A&
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4-2 AI 9} QI7kAO|O] Al =7

Al Soccer Example Program

olg{et Aol Al =7 AY2 Aol ZE +FS =0|=H =MH0|H FEOIC
=

ZFEE AL €S Hojoo X FE2 NY ZR, Aot 7|2ER RAEE 2R
Ex 3l Eo|A TozM AHO|Ho| X IEE A HASH FHEZ

gob HEO mEk &
x
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7|2E RE Al Z} 7|9 7|50| & 80 LIQUCE O 712 ALFTE & I AH8E|=

7|(HE)2l /XS EAZCL

H87|EE H4H

Key kS
up T HR £ E 12 HECHEZ).
down TR S22 -1 2 BHECHETD.
left YZ HE S F0|1 LEZR HHY £+ F2CHEZIT)
right 21Z HE| 2= 50|10 RQER HHY| &&= SQICHRET)
q EE|g BZE/gt BEE Tatsitt
T HFQl £EE =0l0t
e 27 QoM 10|M 2.2 7HK| 0.2 4 22f7tCt
HEOWAM & WM 17tX] 0.2 % LjefZtct
HMH £2t0|H Q| &=0[E HHPCHO: EE, 8: cross of &2 35=)
° 720,08 8~—0
s HH S2H0|Ho| £= 58 FCHIETHL).
d HAH S2H0|Ho| £ 10 & FLHE).
w StEF Z22h0|H0| £ = 10 8 ELHEZ).
z ZAEE 2RO 6K Y M 2, 2% £210|Y
X ZEEs 220 6K Y MEH 2, AZ £210|Y
c ZAEE 2RO 6K Y WD AtF, RER &2t0|Y
XSt 2RO H B HHECE
toe 1~5:GK, D1, D2, F1, F2 / 6: 21} 7}& 71t 282
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