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- ResidualBlock(nn.Module)
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Self-play
self-play= A2 Zlo]ste dloje g 44dsHe AT gtk MCTSE
8ol AA2ek0] a2 APstar, 7+ Adejoll A A B 25t
Z3Hl, A, 742] Hlol B & EE Tt
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Train
duph 2ol AAY RES gEstr] fdl train_model HAEE
FAstAt. g HAEA A= self-play2 d-2 dlolelg &-gal 2 &

42 £481= CrossEntropyLossE AHE5l MCTS A2 B2 e} of| =39
43}, 7FA]3t4= MSELossE ARES AA| BT dSH 714
£ Fasetaat Pob. F lossE ok FolA A losset
742] lossE A4S o FAo] Jjd oz 37 Y2tk A& vhgote]
A4 lossoll 0.5 Fall=2Att. Hlo]E & self-playoll Al =% EH A 71
3712 9] EloH & tensor® Hgtsto] el shegof ARgRttt, Tt B84 <l
ot5< fIof pluyEl A = ShE3t

Evaluation
dutA2e] AAY 2SS HItstr] 95t evaluate_modelsO==
HAEE FESYH. g WAEE M2 gsd 2@ (new_mode)
71&0) 855 24 (old mode)S HEAAA A5S Hrisict T mae 7}
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CREERRE

B A7E AR e 449 slold Hetu 6 A E QAR nde F 40z
FANRYT. o] F 119 REL v CNN AATE AHEHT, dela] 37e]
29 ResNet 4142 AL}, 4709 B9 5 whAet male] Aol g 940
702 Aol Fonl, 1 ol2 PolrhrnAl gk,

o3-S T CNN A4S A6 19 Bd 44 A 443 5o 5 staju]eolc}.
[ 1] 19 29 (T CNN A4%)
#dlole 57 LEARN_RATE = 0.0005
DATA_AGUMENTATION = True
L2=1e-4
REWARD_WIN = 1 GAMMA = 0.1
REWARD_LOSE = -1 TOTAL_SP_NUM = 300
REWARD_DRAW = 0 SP_NUM_TRAIN = 1 # A Zgo]&
AT AL S8 =]d: 25,000)
# state EXPLORE_REGULATION = 2
NUM._HISTORY =0
PLAYER_INFO = True BATCHSIZE = 32
TRAIN_EPOCHS = 5
CONV_UNITS = 64 MEM_SIZE = 50000
# mcts # evaluation
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C_PUCT =5 EVAL_ NUM_GAME = 20
EVAL_CNT =300 TEST_NUM_GAME = 10
TEMPERATURE = 1.0 CRITERIA = 0.55

TEMPERATURE_DECAY = 0.8
EVAL FREQUENCY = 20

1 mdo o CNN AAES 7|gte g EEEQlon, 64719 HAAE ZE
(CONV_UNITS = 64)5 A-g-5te] HE FEE shaote s AA = Q. ol 2>
MCTS &4 Zlo] (C PUCT=5 ¥ EVAL CNT=3000& HAstA4 A

§ g
A 27 SR BAE FAT 5 QES AR, L E 22 ONN
]
4
=
o

to] 3o log Helrh HAstatd, aid
=

H-]
1N
2

R A R2I7L A E S E
Holz] R ¥

22 ResNet A48 83 24 B9 97 4] .87 sjol ] sfefu]efo]t.

[3 2] 25 29 (ResNet A1)

<{network) {MCTS)
DN_FILTERS = 128 # convolutional layer 5 PV_EVALUATE_COUNT = 20 # predict
DN _RESIDUAL_NUM = 16 # residual block 1315 AlEglo]M 81450 - 20

A
ES
DN_INPUT_SHAPE = (3, 3,2) # 3x3°] 22490 (self-play)
PR SP_GAME_COUNT = 100 # selfplay
DN_OUTPUT SIZE =9 # 3% 5 TS AY &
SP_TEMPERATURE = 1.0
<trainy
RN_EPOCHS = 100 # st<5 314 {Evaluate Network)

EVAL_GAME_COUNT = 10
EVAL TEMPERATURE = 1.0

29 2dl2 ResNet +2EF #-8sto] 7|& CNN ReHh § Z12 AAFTES
FAFE B3], 128709 ZH (DN_FILTERS=128)2 A}-g35}to] ¢ wo] Sh5sh
AEE sFen, MCTS ¥4 314 (PV_EVALUATE_COUNT=20)7} A& 2
Aol Autds Eole tAl mME JAEAS HE 4 des AAENT ®
Self-playS 913t SP_GAME_COUNT=S 10008 AAsto] ZH3t g% Ho|EH
grH st} ok, o] B2 CNN 7|¥h melect o 212 YEY A2 Qla o] Jugh
el st5o] 7R o, MCTS &4 Zo|7t HEote] o3 A A ] H2he 2=

gl AZE ASE 7Hs7d el A,
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=+ ResNet A1 4= 289 39 =&l A A] 2)-8- sto]m up2fn]efolrt,

[3 3] 38 29 (ResNet A3

#AAT LZ B # Self-play ¥ —) ¥ self-play =9 &
ot

N_KERNEL = 64 # 34+

#lo]o](ConvLayer) o] HE| 4=/ S45 o ¥ SP_GAME_COUNT =20 # self-play°]l A
e sy AT AL 5

55
rlo

N_RESIDUAL_BLOCK = 16 # Residual Block ~ SP_TEMPERATURE = 1.5 # self-play°ll4l

N/ 345 H A2 UEAIEWE S S B S 25 2% wtetrlE

#3h B # 87k

BATCH_SIZE = 128 # gt 9] gh50l A EVAL_COUNT = 100 # B7}a wj MCTS

Aot lolel BE 4 HAS g pER] 2

EPOCHS = 50 # A st5 ¥HE gl -5 PV_EVALUATE_COUNT = 800 #

Lo H A} MCTS7} dvpt Zlo]l 8ME2E 274 -
40002 54

LEARNING_RATE =0.001 # &t55 (%9

7}E2] GHo|E £&) EVAL GAME COUNT =20 # %7} 13| 3
Al (2229 400)

LEARN_EPOCH = 100 # 3458 74 F7]
EVAL_TEMPERATURE = 1.0 # &%
mhEha g

)
op
_O'L
38
lo
A

915

)
rcl
i)

3 el 2w Helvh FARt ResNet 7]HE A7
(N_KERNEL = 64)9} Residual Block 74 (N_
A 3loto] oty S-S £ESHIAL P o 4 ok 535], MCTS
(PV_EVALUATE_COUNT = 800)& ZA Z7M#A 8% Z—L% A
Q== kg0, Self-play 719 4= (SP_GAME_COUNT =
d7Jsto] o g2 ok 7] Wl mEA Rd-& /jAdsh= ‘%“‘RE AA =
BATCH_SIZE = 128, LEARNING RATE = 0.001& Z#8&3
L=gATh Y7 e Sy £E= Qs 2o AME HHE| S5
7FsAdo] et B2 A] EVAL._ GAME_COUNT = 202 449

nd Jrrs S5kt 28y SF A] wfjHjgo] HUd

A 47 A whe 5B 918 Jee galo] REFS THs Aol 9lrt

RS | =

Z
' o
el
2]
5
&
>
—
o]
—
o)
S
=
Il
W & O

= W

Bl 4 oo
o

o

2 A o 4>

8
i
%2

o,

HH
o

Zi

fo

el

£
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i)

3 1

NI
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nZi
o
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w
[¢)
;
“Q
(%)
~

18



BB 282 27] , TEAM TicTacToE ArTisT(2024)

Ther2 ResNet 4178782 2483 49 mell 47| A] 285 sfo]wf spetn| g o]t

[F 4] 454 29 (ResNet A7)

[MCTS]
C_PCUT = LO# &7 &4 P& A9 o+
PV_EVALUATE_COUNT = 100

[TRAIN]

BOARD_SIZE =3
LEARNING_RATE = 2e-4
MOMENTUM = 0.9

WEIGHT _DECAY = le—-4
SIMULATIONS =120
GAMES_PER_ITERATION =8
EVALUATION_GAMES = 140
ITERATIONS = 3

A9 ell obx ResNet RElEd b7}z 2 Residual Network 7]4¥to]z]qt,
MCTS &4 % st g zZFsketo] 7MF Hojd Ass 7ISFHh
LEARNING RATE = 2e-4 @ MOMENTUM = 0.95 Z-&35}e] Bd9o] 42
= ok 07 975k 1, SIMULATIONS = 1202 445t MCTS7} %
e L3 & QL E §l9ct BoROr 2y e g5 A=

_/J_'\l_

%}__I To=e2 T =
48k C_PCUT = 1.0 Hgsto] FFolAm 2] Bezo|Ant izt
@@%uwvvazazﬂﬂawy@%@%ﬂo“ﬂﬂﬂaiﬁﬂq-E@ 7k A

Al Aa}

o,

LRz Ar
ZHA} 8H<5 (Residual Block)

el HdoA YEQAS] Zol7t FrlkehH dutdog nd 2 R
FAlol & Wof shgafof sk Mapping®] HHETF 7ok oR F7toto]
shgol ol A= AIZE EARI o]et B2 FAIE sfEstr] St o s 1hAt
S+ (Residual Block) 7i'd o] 285 ResNet 417382 &-8-5h= g o] k.

Plain layer®] 7%, ZF glojoj= 43 x2HE &A35] 22 Feature Map y=f(x)&
Aot = ’575"%‘:}. 71 y& 71&EY AHE BT YL, @4 x=57E AEA
St5et JHE Wt Aol o] WAl YEAZF 1144 Feature 3HO 2

Mappingste= Bgo] 74, Fo] Zo]d4= g5aflof & Mapping®] &Fo] Zolx| 1L

Ao 7 AR5} o2l P FAS Halth
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[71% 5] Plane Layers%} Residual Block

X X
weight layer weight layer
relu » F(x) relu x identity
weight layer weight layer QPN BHSEl M
1 50| & = PEiZ 1Y
fa )
H(x) Fx)+x
l relu relu
Plain layers Residual block

olof| W3, ) Sh5-2 YE T shortcut, & Y x5 I 2 &0 HalF+=
AED AdE EYah o] FreIAE 2 delolzt HA Mapping HxE A4
weshs d4, H<X>:F<X>+Xa¥h Fee 3 FR=HX-—~xTE So=s

%, oln] sh&rEl x8 IR BESIT, 1 glof] FAhH o syl &
Apolihg B s Aol

stgol A= HEYAY ot T7Mdes &8 He HA 949 xd
SRS =L, olo] wet F7b S5 Foe AR #obA oA omE 00
FHsH "ok F, MEHTZE F&6] stsHE Foe gl =gsH =i,
TA7F 7€) Qlolx] ZEi7E e ol2fet 54 Hioll A sha2 Y EY A dolE
A7 =H e, 7} glo]ol7t ehsadllob & HH | & FolFo] 2 A ek w0l M 9

oj &S AR

t&9], shortcut 942 <3|
7l stetrlHE Ba 7 §h7] o
webA, HE/Z Fx2 AAE A

= =
shorteut& F710.20 Tk el 214} &2 TEF 5 9]

93 x2 %Eitﬂl sl Oﬂﬁa}% wpo]

A4t v gl A9 9

Fop A 2o ARE ARG o]

= 19
= =2
39} 78 Aol Fe Halrh, Pupni e F2ate F YE A0} 71

o} =
Edlojope] olgste Eokx WU 3712 w4
YEYaS /\]-—9-01-1:]- o] 1 of WhH dulA| 2= Residual BlockE& d1&8 oz &2

HEAIE AFgsted, F4 dEQI 7] HEAIE W FEITHE

20



BB 282 27] , TEAM TicTacToE ArTisT(2024)

F. A%

1. A2e 2dwy|End g2 g

B s4g AYSPHA o) WS evaluate models) WA ES ARgslo]l e
L9} 7)E Rdo] thsto] % o srjeloiey, shes i 4t 302 Aol 7}
styol B LS gI8) AWsHs A A4k 14002 Agsdet. Ak oheat
Fagay

lt

m

[£5] M= 2dy 7| & 2d 3 o= 23}

Iteration 1

New Model Wins: 83, Old Model Wins: 43, Loss:
0.13935230672359467, Value Loss: 0.00010535803448874503

New Model Win Rate: 65.87%

Iteration 2

New Model Wins: 69, Old Model Wins: 43, Loss:
0.29227298498153687, Value Loss: 2.382708953518886e-05

New Model Win Rate: 61.61%

Iteration 3

New Model Wins: 79, Old Model Wins: 39, Loss:
0.16655628383159637, Value Loss: 3.310593683636398e-06

New Model Win Rate: 66.95%

go] AP o] wret E0] 0% 2 DA 4£F o|AFS 925, Q2 mo] 7|&
Gl BoZt} Iteration20)A] &Eo] st&sln

E4o] Z7beke B2 Hol 3 QA ol RS dlold She T WAT 5 gl
QurAel BO HAITh S FURE 25F FE0| Fob £o] WopAi
% ROz AASHT e L 4 gtk EF HF Value

1_4'
Fo HolBg mdlo] ¢} A . E

7} 3.310593683636398e-06= UH-¢ o}zl Z o g Hol wHlo] £ 2HE-S X35
o 4= okl weke 4= gk
2. W= A

2 Aol gtz 7]ete
AR oz A OF It Edo] ﬂ=%IG5AL1*E-4ﬂEQ-E—

o)
MCTS Policy= A7} 7} $1318 41elat 588 Lehye, Alo] W42 A 3t5o] e
AAE ofulgit Al HAS Fo) 54 S 5T 7, SB0| B 9AS Aesiel

43,

21
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HB(Q12E, 0)0] 7+, $F(AL X)7t RA o] Fo] 52

(19 61 AT(R17De] FY £ 5, FFAD] ZA ] £
Ste] AL} 2129] $-2 3ot 2558 o] Bolul IS Lehuic,
Ok AR A, B BE Aol g

[19 6] Current Board State€} MCTS Policy (1)

Alpha-Zero is first: False

AR

Alpha-Zero Policy

322

H

-

THoz

w2 YA = et

- 0.00 0.00

o 012 0.08
0.5 L0 15 2.0 2.5 0 1
Alpha-Zero is first: False Alpha-Zero Policy

0.08

0.00

0.10

22

gt MCTS Policy & B-2-2 A28} Akz o]t}

0.00

0.00

0.00

0.00

0.06

0.06

0.4

- 0.3

0.z

- 0.0

[+X-]

0.5

0.4

03

- 0.2

- 01

- 0.0
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Alpha-Zero is first: False

Alpha-Zero Policy

o - 0.00 0.04

- - 0.00 0.00

- 0.00 0.06
0.5 i i
-0.5 0.0 05 1.0 14 20 2.5 ] 1

Alpha-Zero is first: False

Alpha-Zero Policy

2.5

2.0

1.5

10

0.5

0.0

=0.5

(219 7] Current Board State€} MCTS Policy (2)

23
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Alpha-Zero is first: False

Alpha-Zero is first: False

24

0.00

010

012

Alpha-Zero Policy

Alpha-Zera Policy

0.oo

0.00

006

0.12

0.12

- 0.04

- 0.02

- 0.00

0.4

- 0.1

0.0
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15
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0.0
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SN A = 271, TEAM TicTacToE ArTist(2024)

Alpha-Zero is first: False

Alpha-Zero is first: False

0.0 0.5 1o 15 2.0
diHoz Py FEL Bal
Als FRIAE A e
wrgslol £ Al wjef Shgo] yo}
o +2 Adstn we
AEEEEERLERE

25

Alpha-Zero Policy

0.00

.00

0.08

Alpha-Zero Policy

0.00

0.00
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- 0.7

0.00
0.6

0.5

0.4
0.06
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Tol A A8 LupAl 79
WAst7] 918 A el

A2 B, AU 94
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[19 8] CNC =g 2}5 A2l

26



N A8 = 27] , TEAM TicTACToE ArTisT(2024)

. 2¥gA
A FZRDAEA
CNC Plotter X, YZ2] AW o] 52 53 2D EH Yol EA 2ol ZIHE 1Y
5 C Plotter9]

7 e 7 BAold. 2 dFelME HEE Ade FF5H] At CN

H AAHS 8 stE4o]E Arduino Uno $F 7H, Step Motor(28BY]-48) Al 7H,
Motor Driver(ULN2003) Al 72 /g =] §lom, o] & &l X5} Y52 o5 X H o]
AAE ALsHA Aolgtt, Z42te] A"l REE o Fo X US Yo, TH

o},

EefolHli ool o] A ALH A TS FEste] B 0] THS At ATL
%9 ShEgoloh @7 AL g9 FEL (1 613t 2o,

S

EEEIEEEE

kI

HEY

DM331 Mini BreadBoard =349

Arduino UNO 1 5V Adapter 1

Step Motor 28BYJ-48 3 Super Glue 1

Step Motor Controller ULN2003 3 2M Bolts with large head 6+2+1
Barrel Jack with Terminal Block(5V) 1 Pen 1
Jumper Wires (F/M, M/M) n Chopping Board 1

3D Printed Body 1

(219 10] AA] -8 = CNC Plotter

27
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(2% 10]-& AA +@% CNC Plotter 2@} st=90] HIA S ehH, 2|2 0] 715
HAE AHste] AENES HoErh A28 Aeol= Arduino UnoZt 912151
Ao, ﬂ%oﬂb Xa‘“:—, Y&, Z%< Alolsts mE Etoluz} Uets] vjx|= o] gt Z
2H= 28" S ot Z‘Olﬂﬂ obFolE ARl dHHE FHe viEger B
EztolHeo] AEE Adste] 7t Alojgtet. of2jt AL A2Fle] FUEE
FASFAAE G&H TS B A = At

L e =
m{o

SUE BEo AEAL 3x39 A% PAEY, 7 AL -7 WER
EPHL XFL 349 0|52, YA Aot o152 dstnl, 2 2he] 54 2] 433
z2aly] g9 B ofF Al U Aol Fasith EW HuE Hob
AAzko.2 FolerE Fol A Bl o7t AW O, X A4lste] AL AT

[Z19 11] CNC Plotter?] stEgo] 3|2
V(e C’)\ 4C é\ y é\

Specific Parts.

1. Arduino Uno x 1

. Step Motor 28BYJ-48 x 3

3. Step Motor Controller
ULN2003 x 3

4. Barrel Jack with Terminal
Block (5V) x 1

5. Jumper Cables

N

(8,9,10,11)
y (3,4,5,6)
z (A5, A4,A3,A2)
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[1" 8] CNC Plotter?] Azt s2E& YelH, 2 A|AHQ] Aoj= Arduino
Unog F4HC=E o]Folxt}, CNC Plotter= X, Y, Z%9] Step Motor(28BY]-48)E
AEstA Alostr] flof 242t e] BE Eeto|H(ULN2003)E AR&-gttt. ool = t 2| -
= B0 2y SofolHo] Wek 9 A8 A9 E AdsiH, By tetolH = o Ao E
Z3lo] RE7F Ao 2 FASIEE gitt o]& 53 CNC Plotter= X A% E=Z
ol g5t "] EHE 2T 4 YL E AU A 352 5V Adapters ©]-8-5]

o|Fofz|w, 7} e EetolH 9l ofFo|lro] P Al WS Al5st7] 9isl Barrel Jack
with Terminal Blocko] AM&E] Qi 71&9] njy Ef=rRE diAl A4 A4 S (Wire
Connector)E& AMERIO=H 7]E BHYCHEO] oAFd ¢ #AIE diZsty, Hrt
AN A7|A AZo] 7Vt s ohqith 7 A8 EE19] A7 AL o237 At} X&
2¥ =gto|H = Arduino Uno9] 8,9, 10, 119 ol dAEH, Y& 2E Egto|Hi=3, 4,
5, 691 Holl, Z5 =2} e Eeto|H= A5, A4, A3, A29 Hof ZH2F AAHT ol &
ol 7t RE e sHA o2 Alojd 4= glom, A FH HRE o]F5t= 75 Qtct.

s
=
[e)

o
o

2~
e

B. 71F

2 n2AEA AFEELE CNC Plotter 252 HEE HT o] X OF Egjdo=
I8y g9s S Astels mdo] 53t ATE AA 814 A
ANZHezg mHASH] Qsl, XEFT YES 2Fste @7 x@EHE B4 HEER

=
24t o2 Fo) Zetots Ao 4 AHA oz Yt
=
=

ANARE Al 7he] A BE|(28BY]-48)¢t ULN2003 e =ehoH
I

o ﬂllm

g5t
A

o]
FEt A2 AE FAdH. XS Y5 EEE obFolkoA T A2E
7|Hro & A, 214 B o] F5h] A A5 Sel= St A HE =
AT Az Ssks B4S 7AW, ol &8st TIAIFY ols 7A=lE
AEsHA 24T 4 Aok 4 59 o] &2 th= Eo] o] FolXint.

(1% 12] 28] BE Q] Q8 AlQF

Rated voltage : 5VDC
Number of Phase 4

Speed Variation Ratio 1/64

Stride Angle 5.625°/64
Frequency 100Hz

DC resistance 50Q+7%(25°C)

29
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JEo] &a1Hor

A¥] REE o] o2 o] 2ol wiHEe] gon] o] T
o, 28] mE o] AL

|
|

ARE Sa¢=2 24 =H Rotor) 7t & GA4 2]dgttt, o
A7 A= (2 7, Step Angle)oll w2t o] Foix]m, l¥d B 4o whet 5]

S
27t AA=EG (18 9] 2% REO data sheet2 HWH, F AEl(step)T
5.625° WHE S|ASHH, & 64719 A"lo g 360° 3]AL Sirh ShA|E 7]o] T

El

2] (1/64 H)-8)E Zgeld AAZ 4096 AE(= 64 X 64) T 3t v} (360° )E
S|t "ot &, 40961 o] A51S S=q5||oF e 7} A E5] 360° & 3ok it

360° 360°
T = 71o8] =

— e X
2 7} 5.625°

&

>
)

X 64 = 4096

28 HEE AFHoR molaRHEE ] ddste 752 o glon, HH
EgtolHE Sofl AFE SEI F Alojsof ghrt. ULN20032 A5 RE ] &
=AH o & @Agstste], Aozl e = o dste s gt
oFFolle= ULN2003 B E EgtolHE Faf 25 REE Alojshs 4T-& +a7tet,
A, opFollod 54 U W dAE AHste Aol AeE 84S
ULN2003 & Etolug Aty ULN20032 o] 4125 F&sto] &

e ARE TE6tH, 4 Zdo] Ao HEe dvhRke
T2 3 st gt A7) RE = ULN20039l A 2

o, 3 25 (step) ¥ BFISHE WAL R FHIF A= o] FSHA Hrt. o2t
AWrA 9l DC e g2 2w XA FdsHA AAE 5 A=5
on CNC Plottere} Z-& AW Ao}zl LAt A|AEA HpH o7

O N ofw

x
oo X, > ol

ol
X

o

e
At

HE Q4 gl &3 g4

e
T

[1% 13] Arduino Uno 7]4F CNC Plotter2] 4] 8j 2| =

/ >
[ Moving Direction ] UNO
n . : Step Motor Driver

) +) o B
O
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Fefslol Stk A BEL 09 E su7kA e WEa
o, 7t 7he] B4 shae] AR =YY 5 IS
HE HC #ARE CNC Plotterd] 284 sx=2 WHElol=

WA, A A ek B4 HEE AT F AL D]
AR 0~)°] AFSHE SEHE WE ] HREE Yol5|1, o1F CNC Plotter]
X Stk AFE AE e RE Y A £2 AgH0,
Y% 29 BE2 A9 X& 2e7t A

rid,
l.x
L ©
=
1o
Ny
o
Soan &
v
Ir
2
R

ol
oft
1o
W
BN
o,
At
£
[
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N
Ay
o)
o
!
a
N

C. CNC 2H A9

CNC 2%°] Y E A& 2942 3= 7|6& Tt = Alojdt= ZE+=
BT C++ 222 FHSHH. offol m=zTdloA s 2ESS importsho]
A&ttt CNC 25 Alo] I =+ Stepper’, ‘MultiStepper’, ‘TicTacToeArtist' ]2 A &
Al el Az FAdElo] Qlth Stepper EEMAE CNC 25-E& FAsk= Al 719
2 H e Z}ZE Alolshes 98-S gttt MultiStepper S@lA= tiZHAS 3L7] 98] X&
AFIEERF Y5 AREHE SAO A5ctes she 92 Tt TicTacToe Artist
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cockwise |step | INI IN2 IN3 IN4 | clockwise
0 0 0 0 1
1 0 0 1 1
2 0 0 1 0
3 0 1 1 0
4 0 1 0 0
5 1 1 0 0
6 1 0 0 0
7 1 0 0 1

MultiStepper

CNC 2R X, Y& A9 RHE FAlo 22 0|5 Alofsh= Fej2olth X, Y&
AHIBEE Alojot= 22 Stepper AAE Yol £ ARHEO HEAE
7HA 9kA] Aol Aol git,

Stepper 29| step WA=} TS, §HL A7 £ X, Y& AmE7}
7¥7b 97 Q] upske olaldkit) X9} YEo| 7+ L
Fole YA, A2 2 ko g 2xo]H Q2%
el aF 1A 2 £ e ZEHW 4T A
Adst=d], gt A"ttt X, Y& AR RE ] 87]) RE T
o] th2 FHolet. o] 9]efl Stepper Fefl2 o} F U3}t

TicTacToeArtist
CNC 2329] dAAQ1 & ¢l gt A EE 3t S 2olh ZF A5 RE
st Stepper ZHA| 2} MultiStepper A E PHutol Alojsit, 12|11 HA AY
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[1] GITHUB : https://github.com/KanghwaSisters/24—2-TicTacToe.git
[2] Alpha-Zero code reference: https://github.com/Jpub/AlphaZero
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