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2023.3.30
HHE BIE

mFA R ENE
DLRBEAE TR FERSDFERICERNTETEIVWEZHDD, /\— R
FNHEIEDARY VDR ERESICRZET,
ZDl®. KEAO—HILPCOFEET, LAV 7 MNEICHET 2EHN%
B/ TEBZZEERLEWV, ZRIOED TEOGES) PHEEIVESNTT,

By E—ILRA >~ /FRFBER
OQETINF—FFTIFv
AZRDResNetZEfficientNet THEEL. 1H15FFULABELE L.
EIMBEERBOETIASESICE - FrRILEERNT 32 & TPolicy
EValuel HICBEZMEZSE TV,
FrcEfficientNetBEATIER <. ANEICTEDResidual blockZ%
AN, ZZhS5EfficientNetNEHLTWET,
@USITYYYVDINTA—YREEFIC & DNPSHE
GPUICBEZEITHED/\y FH+4 X%x1024/c EIF TWE T,
INERERETIVEHEAEGDLEICED, FENPSEH EIETWVWET,
QGCTEE T —YIc L 2HEMH D FE & Lightweight B BIC & 258b%E
dlshogiF—ANRALTLIEE > TWBEET—% (UTF i ,ii,iii) &
LightweightDEENBT—4% ZRWcBtEBZEBULTWVWE T,
i . floodgatem St - S NcFEET—%
i. GC(TEBENDEHEWBET—%
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iv., B TRNVIEHY 7 NORIDD) KBTS 2FEET—Y
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Ryfamate Cross Network

Komafont™

20234 4 H 21 H

1 EL®IC

Ryfamate 1%, &R & D a2 > ¥ a2 —ZfHHOFEICHF S LT %7 NNUE ZUEHMRIEL [1]
. EFEHEE LWEERZRIT 3 Deep Learning (DL) RaHfii%k [2] #fHAGDHLE. Z
NZHDOREZHENT 2B LT3, 2021 i3 NNUE BEHfiRI% . DL %
AR D ZZ Al G Z BRI L. 2022 I3 ZRIGHICH W 5 DL ReHliBIEIC. BHAS
AL O ¥ CIEH &5 Transformer BIOFEMBIEL [3] [4] ZEA Lz, 2023 FED 5[
1%, DL RFHAREE D FETRT D % ResNet 12, NNUE = Transformer OFfFOHE 2 HL D
A7z, HLW7 —F 7 7 F x Ryfamate Cross Network (RyfcNet) Z#H 3 % TE T
H5

AETIX, HAGE L KEHAWTHEERIZ RyfcNet 25875 %,

El-3=1}
2 B=

B, ara—2MUcHWS 2 DL R, BRI B W TEWIERE
B3 2HEEAAA=2—F %y b7 —2 ResNet [5] TH 2, ZDEAAAZ, B
DS HFEICIx3 DA EMI L ICRBELZE2DDTH S0, ZOMHE L, BENME
WH2HOBRE R T 272D ZHOBEAAAETOIDELD 5, £z, ZOEAA
AZBVTIE, MNEICEOTFRUCEA ST X —ZDBEHINS 720, B PR D HHR
BEENENT e DRETH L, Zh o DMEZBERT 5725, RyfcNet Tld, BHFD
ResNet 12, KIZHBN T2 LWEZEAT 5,

* B ZER (Komafont) https://twitter.com /komafont

1



3 T—%FUFv

RyfcNet Tlx, BAAAE, ETEORITTICOVWTANLER A LEX2FEOI—31
. TR DORITTOHF MBS B RPOEAT 2EH X, ZORITEEZ L ITiH#H
YNEIRT 2 2 2T, ANZER LOBEN MBI D 2 BROBEFRZEZ DR WA OEE TR
RINEHET 5. BRINICIE, 780y 78R F ¥ U 2B EWZIS L. ROBEZHAGD
ETHRZE N5,

(1) S-Layer
BHEDOBEAABBETHD ., F ¥ Y ANVTECANZEBMEFR LTRSS DA — 22
B MEEETTANS A — NV 2 BB X B R HEH T 5,

(2) F-Layer (K1)
F v AN DERGEE F T AFZER T (MU /TTH]) O self-attention 2175, Z4
W2k o T, BERKOEREZ., PRVEBOLEI TR T 22 TES, L7L
ZOEBUI, Fx YAV K o TUIEE DBEAAA L LERTE L L #HEGmEE
{7B7®, S-Layer EABORETF ¥ VIVl T 2 Z e BEMNTH 5,

(3) C-Layer (X 2)
EED 22 (ML) ODRITICOWTANZEREF LR Z2HO—2 1%z, ZHlL
ADRTTCIZDOWTDABE X BRI T 3 BAAAZITS , BIHD 9x9 DOIF
HOBE. BEHDOBEAALREZ 3x3 DERIZEM Z t OFtHE % 81 [HIfT 5 DT L.
CDEHAAABETIE IXL R 1x9 OFDZEMZ L DFtEZ 9 [HIT5, 2T D,
WHEDBEAHALE L FBD T X =22 hi 6, DRWEERRT, 1M
WCHEN7AIEBIC D 2FIOBGRERR T2 e TE 5, X K3 nksiz, #
NIALEIC D 2 RESLHDEN LRI E 2 DRV OBEAAATRMT 2 2 L
TE%, 5612, ZOBRAAABIIER L XKITITHEE LR WD, BEART X —
SIIMEICHFEL 72D DD, BN EEREOEHRZ FE LD T D A[RET
Hb, TATkD, BIZIE. BIDREDIT () % () CH b TDARIET %
BHIABEITD ZLHTE S,

FREOEICMA, * v b7 =27 ORBITIGE T, BARABEND AT L, Horf s
TRITHKIFE T 2 FHAIRE R T X — & 2155 % possition embedding 21795, Z4UZ LD,
Bl Z X BT D A RIS T 2 BAAAR, ASLHEDNWIIARE D o BETEX 2 ETO
AT B2 BAIABEITI ZEMBTE S,



c c

(a) S-Layer (b) F-Layer

1: S-Layer & F-Layer
S-Layer 35 v ¥ 3V AANCZ K DIEMZAEZ 2 DITH L. F-Layer (322517 (HiEH751R)
W22 DIERZIRZ %,

C
H H H
C
1
w w w
c C

2: C-Layer
B O D C-Layer ZilAGEDOE S Z 8T, HENAEICD 2 THREMEINIERZZ L

BTED,

ﬁ9 8 7 6 ﬁg 8 7 6

1E |EHE B I ERE

|2 | Ol

=+ =+

cAEAIETES 2 [T

U U

[ PR VPR AES M

T u B o}

SEE BEE A
(a) S-Layer (b) C-Layer

3: S-Layer & C-Layer
S-Layer TIXBENTNLEIC D 2B OB Z BT 2 7 DITIIZHOBAIAALZITOREN D
%5, C-Layer TIIRHELF O RIFEN 2B DX Z 72 U FH AN BN 7B H 2 B O BEfR
2DV EBDEHABLTRIT 2 2N TE D,



—— ResNet12b 0565 —— ResNet12b
RyfcNet12b RyfcNet12b
Res12b Ryfel2b

Test Policy Loss 1.400 1.385
Acc. 53.49% 53.74%
Test Value Loss 0.581 0.579
Acc. 66.81% 66.87%
NPS 34937 37271

X 4:

ESPES

dlshogi [6] ZFHWT, 2.4 ERHEOHEHN (hepe3 TE) Z/EM L. 10 epoch #H 21T o 7z,
Ny FH A X 2048, FEHEILX, Warmup+Cosine Annealing IZ2 K > THHE LTV 5,

7 A b7 —&I&, floodgate 3 LU DL RalfiBi%k & NNUE REHlBI%IC X 2 B xR0
Ak W, FHliED S HER X 2 HARERS DY 99.995% IO 512604 f{HEiZ 3> 7V > 7L
72 DR Wz, HgmEE (NPS) &, o v v a— ZfLEFMES X AU AT EE
IS THNL 5 REZ 10 M S 2. FEEz R 7%,

4 SRERER

BEFD ResNet & ARFHD RyfcNet Z LT 57280, [F—5HA T ResNet 12 7ua v 7
192 7% > v (Resl2b) &, RyfcNet 12 71 v 7 192 F ¥ > 3L (Ryfcl2b) ZEH L
Jzo ZOMEREZLILEE L2 2A, K4 DB D, Ryfcl2b 13K - #EEmHE & H1Z Res12b
ZEED, HEOHE, Rl1orBh, +48.1 (£19.8) DL —F 4 ¥ Z &R L1z *!

# PLAYER : RATING ERROR PLAYED (%) CFS(%) W D L

1 dr2_exhi_600ms_140 : 49.7  25.9 800 53.6 55 411 36 353

2 Ryfcl12b_ep010_1000ms_140 : 48.1  19.8 1600 56.8 100 870 76 654

3 Res12b_ep010_1000ms_140 : 0.0 ---- 1600 46.6 100 706 80 814

4 Y0763_S5_SC24_16t850ms : -50.3  26.1 800 39.6 --- 300 34 466
x1: WEHER

cshogi DV — Z¥HEHE [7] Z . Resl2b, Ryfcl2b, dr2_exhi [8] 12X 2 3 &V -2 &,
Res12b. Ryfcl2b, KIE5 [9] 12k % 3 HV =% Zzh2h 1200 7. & 2400 FFEML 72,
Res12b. Ryfcl2b OBEERHIEZ 1 F 1B L, ZheBBUOAEMOMI RS KD
dr2_exhi ¥ /KIE 5 OEERMZHHTE L 7z, Resl12b. Ryfcl2b OHEZE T X — 1%, dr2_exhi
DT 7 AV MEZ AW, FIHEE. 36 FHOHMREEZER LAV,

L—7 4 ¥ 2% Ordo [10] ZFHWVWTEIELTW3,

1 BB

Ryzen Threadripper 2950X, GeForce RTX 3090, WSL2+Docker(nvidia/pytorch:22.12)

4



5 &HbhIC

ARETIE, HERD-DIZ12 70y Z7OETLEHWEDS, KETWE, 15 7avy >
F72320 70y ZDETAERHVE FETH S, HBEEBRICBWTIX. BEOHE T —
RDHEERHANTEE L2, KEHDEFALTIE. BIEOHE T — 2z, IR « L
M ERD B L7 2Ll 7 — & [11] 22649 6 (BRI, 720 A KRG U 2EHT 7 — £ [12]
oM 12 EBREEZFMHALTWS, £z, HREERZ. dishogi & %45 & F [13] Z—Hfk
RUTHOWTWS1Z, AEfRHEDOIERPFHINCIE loodgate DMGER RS NZZ L D
FMREE R L T2, RONLKEEFERFEOTTHLVWET LY —F 77 F v %
BAFET 21213, ThBDEABRA—T Y —ZABRERAIRTHD., I ICEH#HOEL K
L7\,

BB, KETHENLEZH LOWET UL, T 10WiEZ0 2 508 0WWEEE 2 ED S 2
TRELZVWEEZTED, Z2LOFRIERWEZITNEREWTDH 5,

BE 3k

(1] ARZES&. BRI EDFIHERE R = 2 — T L% v b7 — 7 BUHHEHlRI%L. 2018.

2] IR, SIVERES. VALY 7 1 OAID 27 Python THRET 27 4 — 75— =
YRR AL < A FEHIRR, 2021.

[3] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones,
Aidan N Gomez, Lukasz Kaiser, and Illia Polosukhin. Attention is all you need.
Advances in neural information processing systems, Vol. 30, , 2017.

[4] Bichen Wu, Chenfeng Xu, Xiaoliang Dai, Alvin Wan, Peizhao Zhang, Zhicheng
Yan, Masayoshi Tomizuka, Joseph Gonzalez, Kurt Keutzer, and Peter Vajda.

Visual transformers: Token-based image representation and processing for com-

puter vision. arXiv preprint arXiv:2006.03677, 2020.

[5] Kaiming He, Xiangyu Zhang, Shaoqing Ren, and Jian Sun. Deep residual learning
for image recognition, 2015.

[6] https://github.com/TadaoYamaoka/DeepLearningShogi.

[7] https://tadaoyamaoka.hatenablog.com/entry/2021/04/06/225615.

[8] https://tadaoyamaoka.hatenablog.com/entry/2021/08/17/000710.



[9] https://twitter.com/tayayan_ts/status/1463107309492531202.
[10] https://github.com/michiguel/0rdo.

[11] https://tadaoyamaoka.hatenablog.com/entry/2021/05/06/223701.
[12] https://tadaoyamaoka.hatenablog.com/entry/2021/05/06/223701.
[

13] https://github.com/yaneurao/Yaneuralu.



Team Novice

wcsc33



Features

DL x NNB&

DLENNBEOWFEZSERE - FHLUI:
WRERHZIFIT XA AXA—%=EE L.
BRZEARADOKE CHEFEOERIGEREZH IELULFOREZITD (FE)

¥ NNUEICDWTIEEDEAEZT> TLWIL=HNNYUEE LWSREIZLTULS



Features

Upoate DL

FEEDDLETILAS. NA/IN=INTA=FDPAAL A TVT—ZFH (%)
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