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1.1 ETLEE

ResNet & Transformer ##lAaG bW -EEL AT 5,

Transformer X, {EEAZ Bl 7 a— VR E IR A 5 2 &3 T&E D, LL, RFTHIZR
FEEA 8 DI Z < OF — X BRLEIT/2 0 . ResNet & L THE O E,

—J5. ResNet 1, #1E L, ANITEWT vy 7 TRFIBVRFHEZ IR 20T WIRN AL T 2 %
FFoTWD T2, RIS Z 58 T 20BN R,

% 2T, Transformer % ResNet D% AIZHEET 5 Z & T, ResNet 23&h=RAYITHE 2 72 /ATy
IR 2l > T, Transformer THIRE < 70— IV RRFEEIEA D Z LN TE D,

Z® & 572 ResNet & Transformer Z A& O 7 fE T, B FEER O 75 ¥ T, [Bottleneck
Transformers for Visual Recognition!| 7¢ & THIREIN TV D,

12 S—Yh—=2)

ResNet 1Z. B DEEZENRDHZ LT, Za— NV REBEBERZ DS ZLENTE D, ANICHE
WE TIXRATRI 2R 2 I 2 T, BFEDE T, A7 o — VR a# A 6D K o1
2%,

URIED ., =N P A X2 RELTHIET, DRWVWET, Z7u— LR EIRZ 5
NLZEPMBNTND, LA, BED GPU X 3x3 Ol —F /P A Rk ST
0. FHEEEOBLED G RE R —FH A XTI Tnian,

A ConvNet for the 2020s2] Ti&, I — NV A X2 RKREL 52 LT, HKILHD Vision
Transformer & [RI%DOMERENHE D Z &M EINLTND,

[InceptionNeXt3] Ti&k, KERA—F /%, MBI HFTLHZ LT, FHHEaX &M
T, FEOMRI YD Z EhmEINTND,

5 33 MR = o v o — R THE D Ryfamate 238 H L 72 TRyfamate Cross Network|
(X, 9x9 DI —F )% 9x1 & 1x9 DA —F /o EIT 2 Z R L T D, FHE O 23

1 https://arxiv.org/abs/2101.11605

2 httpsi//arxiv.org/abs/2201.03545

3 https://arxiv.org/abs/2303.16900

4 https://[www.apply.computer-
shogi.org/wesc33/appeal/Ryfamate/appeal_ryfamate_20230421.pdf
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X9 EHETH LD, A NTA RBAEIZRY | KIBIZHE A M2 TFIFonsF8088 5,

FERS L= & Z 5. Ryfamate Cross Network 1. 7x7 DA —x/L X0 &, ZhERA| Cﬁb\*i:
FERHED Z Engholz, UL, ResNet DWHE XX AEEHCLIBE 5 &, WITHE
INTRDHPOMERR TS 2, ZHIE, %1th@®w%zw@mﬁ#%m%n\ugkgﬂ

2725720, OV A RZRET DI T v — RE¥ v 2 F 4T 5B T, MEHFRSKbIT
WhHHLEZT, TZT, 1xl OF—FNVEWFHITMATERLIZEZA, BEHSLLT
HIFENHIE LR T & DGR T X 726,

VL ED#RZ 02, RS Z IR A DR 2% LT, 7 e — VLR b B R a
BRLENOIRALND L O, BED ResNet 72w 7 % 5 71 v 7T 91, 1x9, 1x1
DI —R B EW 2 HREE AT 5,

1.3 AEHH=

A=A HEORETERASN TS 27T SETIR. AT LB T TESB DL O N R
5120, BT CFEEOERE AT LRVIRY | IE L < R % il T & 7220,

LML, IZEAEORETIE, PEEZMRICEL THLRERW D, RTORE, KiGL
t%ﬁ%%ﬂuf FH A WA LTI 2 0 hER R,

IMORETIE, ARES CTHIEORE DR PEZL2HWICHY . AROREENBERIC

%ébf%fwé

ZZ T, LV EMICAEORRZFMTE DXL 512, AJFHEZEMT 52 & ML
77

R OEY . THEZDOLOZ2 AR Z 2 D1%, AEIZHEBERO D TOXFEN
Kbohdld, HEENSLWTAREEHLTEXAINEAWH LIBHEL L THHZ L
9%, ZHIZEY, BT BTFOEVEWRIN L, MFMEEHERFCE 5,

HARMIZIX, LT O SEEZBMN LT,

& AELTWDN

® D EEFR IO ETOEY IR, YRy N THEXD, )

® BV SEUCTIX 28 A, BTIL 27T HETORY S, 19 % FIRE LT SE D

YRy NTHZ5)

[ CAlfET — % 2 AR EOFETEE LT, MSEZFHILEE A, AERHSEZ N
2T WL 70D Z EDERTERT, ARESHOLORIBUIEE Z 2o, AET 50
DRABDN EFL polc B2 TND,

1.4 ETILHA4X
ZHETO dlshogi Tld, BT NVD/NRT A =2 HEPFLTIEE ., F—FHRFHTH M 72

5 https://tadaoyamaoka.hatenablog.com/entry/2024/07/20/160442
6 https://tadaoyamaoka.hatenablog.com/entry/2024/07/26/224144
7 https://tadaoyamaoka.hatenablog.com/entry/2024/12/29/141617
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D LR TETND,

AIRED 30 7 v 7 384 7 A NHDETINDNRTA—F S HIIHRLT, 40 7o v 7
512 7 4 WV Z DK 2{B/NT A —F DET /N EFHEH LI,

AT — 2 VXA —TlEZeW2s, 40 71 v 7 512 7 4 AV H DET AN, elo L—T 4 F T
379 721 < 7p o728,

F72.507 0y 7 640 7 4 VH DR A{ENRT A —F DET NDOFE BT 728, floodgate
OMFECKRT 25, MMEOREITE HICRE M B LA, TEEREEDN 53%RE L 720 |
[F—FF LR TII98< 725 Z L3R T & 72 (GPU 12 H100 PCle i H)

BLkD GPU TiL, 50 71 v 7 640 7 4 VX OET /VITHEGRHENRKE KT T 5729,
RENELS R VIBE T, F—FORHTH Rolc B2 5, ok, [F—HRBEETILM 722
Do

NI A=EEEWEOTIZER—FFHLRFHTHR D W H 27— 7], 50 71
7 640 7 4 VE BT T, RS 2D 2 ERbho Tz,

E L, BT VKEIZEWED, FRAE T 52T ENT2 2T TE S,

1.5 TEBFEEERK

HIRZ O EBFH B O FIEIT, fkfec L TEBIO BB ER 21T~ 72,
#1300 RN GFER S LTV D,

7o BEVERLIOEMZ ., 3T — 2 k. BOREICHIER L T a0,

WEEFIL

E)LANIR HE—— HOEHA

g —%

HWETFIL

/ WEETIL BfEHE

Y~ m
(EF LMDl &
hnEEEg)

e Sl

HEXB

ABALE
(NNUEFRZEL:
T 1)

8 https://tadaoyamaoka.hatenablog.com/entry/2024/06/07/224348

9 https://www.apply.computer-

shogi.org/wesc34/appeal/dlshogi_with_. HEROZ/dlshogi_with_ HEROZ_appeal_detail_wcsc34_

v2.pdf

10 https://tadaoyamaoka.hatenablog.com/entry/2024/12/22/194641
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o RERRD/ — FOMIEITHE / — R offifiE 2 £ H]
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o BT m T AEMATY —VERIC K 20 bTH
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o WP T w7 T A0 HCKET — & 2o 7o FRTEE
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o HlIEHFITLEOIFHE
o IELFOMRSMETH
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o FHHfEDHE
e  SWA(Stochastic Weight Averaging)
o K/ — R TOETIEDGE R
o JL— K/ — RTOdfpn Il XD EFIEDFHERE
o BT LT/ — KOS — WAR~ORE IR
o PV EOREIIHT 2 EFHEDOGEAIRR
o PR OHFHIIRE (EBML)
o EBMERKIFIZ floodgate DOHLEEDHEFH A FIH L 7= fife /047 2 7 5K IZFIH
e ~/LF GPU %}z (NVIDIAA100X 8 % T &)
e  TensorRT %1+ H
e Optuna 2 X DERE/NT A —Z Dk
e =72 Ponder
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3 FEARZA473Y
e Apery!! (WCSC28)
—JREEHE, BIEFARD DI

31 S4A4TZYDEEER
K777 A%, SICBI2T 4 —7 7 —= 7 0ERAERiEtTs2 22 HE LTE
V. FEBEEAR, REEHE, SEFERKICOWTIE., FEHARERA—7 2 Y — 2R3 b

AT 2 HEChH D, 2D, 8 R & EAEE R (hepe) TAR T DHEEZ 2 TV T, &
BETFARZ BHIZIT 2 5 Apery %R E LT-,

4 FBREROBARMGEHHE REMEOTE—L)

41 T4—TZ3—=J%EH
DNN(Deep Neural Network) & MCTS Z i L CTH L F&24EkT 5,
PEROERET N TY XL (a0 BIE). FHMBIE(S BIBILRIEMER LT ey,

4.2 Policy Network
Je 1 DiER AR % Policy Network Zf#f L CitHE T 5,
Policy Network ®O##5%121%. Residual Network z{#H L7z,
AT DEIiAF 18 &, ResNet 36 7 11 v 7 (B AiAK 2 J@ THERK) & Transformer 2 7' 1
v 7 (Transformer |d Attention 712 v 27 & FFEN 7 v v 7 B3&H 57 ResNet2 7 11~ 7 #i
F)THRL LTz, B OT—3 YA XL 3x3 (ANBOFFLEIOF ¥ o X LDFH 1), 571

v MR T9x1 & 1x9 & 1x1 NI LIz —RVICEEHZ D, 70V X80T 512 L L
77

4.3 Value Network
JRH O % Value Network 2 L CEHE T 5,

Value Network |3, Policy Network & (1 7)Jg LIS A UHERLC i@ IR A g %2 2721,
T TEA FEBTHREN T 5,

4.4 ANEFBIZ KA OMEBEZEBIICER

Alpha Zero Ti&, ATFFEISIFN R D X 5 72 PHE:O mG A IV -$I2HEH O A ORCE & JRIE

JREIDOHE AR ETHT LT, FAAS VAR LTH AMAZ ERD Z EVvREnT, L

11 https://github.com/HiraokaTakuya/apery



ML, TOMRMEE LT, ATFHRIC KA A gz 15 H L7z AlphaGo Lee/Master |2~ T
BEORy T —7 OB MEIZ/ > T 5, AlphaGo Zero D X ? Figure 3 12X 5 &
Xy MU =7 EENFE—D/N— 3 Tl Master & EEIZRENICL—T ¢ v 7 afiL T
Do

SRV Y 7 b &2ED L) B THIUR, BEMAYIC N A A kA TE N L2 08t &E Y
V=2 BENMETEDLEEZ LD,

DI, KY 7 FTIER, ATFBICEEE OB ORLE OfMIZ, FlEEE EFRNN>TH
HMEVIEREZMZ TND, IO OREENFEFHZ 8T 5 LT, AhThHoHZ L
ITFEEBRIZ L > THENOH TN D,

45 EUTHILOKRER

xtRFFOfE L FARICIE, Policy Network & Value Network Z{GH L7=E 7 H/Lma K
WREMHEHT 5,

J— R&E&IRT 5 H5KIZ, Policy Network (2 K 2 &R iS4 R —F AEIZMFE A L7 PUCT
TNTY ZLEFEHT 5, PUCT 7/v= U XA1%, AlphaZero DifisC120 8¢l = — FIZEER
SNAZEH L7,

F72. Kl / — K CTOMEDOFHIIZ. Value Network CEHHE L7z R A2 HT 5,

HWEOET AN KRR TIE, K/ — FPOEBERETT VAT U M &ITo 74
B B ZWE 32508, FHLTT VX ART VAT Y MNIATIIRWD, LA T
¥ b Z4757¢ Value Network DI AT %,

46 REFRERD/— FOfHEIZH/ — FOEEZEA
FUT AN ARERD UCB OFFEKHI, RIEROF /) — R L5E, £D/ — FoAfl
BT & 2 DOHNE % 52 208N D, F/ — FOMMEITE /) — FOMIEIZENES S &
WIORHED R AL i ZEFIA L, ZE CTORKRTRIED > 7280 /7 — ROAIE %2 #hiic
WIHEE LTS 2, 72720,/ — RORRBEA Y 2 51216V, Z OfEORE 1T,
g L VIR S BB UT- R %217 9 (FPU reduction),

4.7 GPUIZ&D/\yFUIB(IZE L -5t
BHEEIDOT I 2 b—2 g VEIEFICETLER, TAERDOY I 2 b—3 9 Y OR/ —
RORHi % £ LT GPU TRy FAHT 5, 20k, FHlifiREZNZROY Il —Y
aryPllole ) =Ry 27y 745, UbEZd—2DA Ly RT{THZ LT, vIVFAL
v FICX 2 EIETHE L 22D GPU OFHHEZICA Ly FAFHT LB Y —ABE N E

12 http://science.sciencemag.org/content/362/6419/1140
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LR CREEORE) Z[EhkEd 5,
GPU TEHEFE, CPU A2 Jed R LA AT O ALy Ra b 5 — DU THEITT D,
2 ODA Ly FPHHAIC CPU & GPU ZAHd 5720, FIHZDRA m OB ATRE L 72 5,

48 BoextBIZkdiEEEE
FHIFE EIT T2 T B EMA LT, AlphaZero!3 & [FlfED A Cofb#E 21795, B
SR X0 Bl R 2 AR L. O/ %2 5E LIcE7 VT, BOBENREZAKT 5
EWVWHIYA I NEHYIRT ZETETNVERESED,
2018 FEDO R THEM L7z elmo CTHRL L 72l /i TR 2 £ TFE L72E7 LA
T, BERBICL 2L FEIC L THRICHMS T2 &R TET,

49 HHREREBRZHEE L-EeFEE

HOXREFCKRBE THREITY & BT o REROEN |, &t TOFIENE
K RBEMRDHD, BETHNC—EORMMELHITLEZE T, KRETHRNIHBREHET S Z
& TR 2B TE 208, BT AVOBENMEN I BITENRKE W, FEEEICE
YD,

ZOBEORKE LT, df-pn (2 L D miE R B FROGEHRBORET 2 WM & Uiz, Bl
TRTORE CHEAREZITI &, ACHROFTEENKIFICELTLE S, BaxEI
B —y = MCWHITHRR 2 Tht, £=— V= WL OFEAEROEREZ ¥ 2 —|2
WOT, GHAREBHERA Ly FCRUET X o1 Ll, =—Y = b2 GPU O ERFHFLO
FUCEEARERNE T 75, =V MRRE LT D FE« Oz, KO 1155
HRROBERNEFT D Z L3, ZICE Y ACRROEEZ KIEICEE T2 &72<
RFROEHRBEITZD L9127 o7z,

410 BEIOTSLEMATI:) —JEIC Kk %@EEE

BOoBHYDOT 07T LOHTHILTEZITO L ERISIZH AN EEND RN H D, T84
ESHESQITESER TR ST LDV —TEBENTTN, BROT—Y oy FEaFEET 5
WZiE=— Y = MO TE T RIGHEERN LI D,

FHRERAE ML LT, V=0 EOMRE[RL DI, =T Y —ATREHENATVD
MO T2 77 5% 1/8 DFEIGTY — 72 T8 2175 Lol Lz,

411 BEFHEIOISLOBERBT—2 #FE > 1-E71%E
ARK7v 7T LEMH LT, AlphaZero & FRIERIC, 7 & Aok =T v bk

13 https://arxiv.org/abs/1712.01815



FEAATH 2L bR, B ) Y AREY RVED, X7 T 5 F BB
FETOT, BHATIT 1 75 MO U DX BT — 2 & 57— & LT, b 58T
7 A OFHFE LTS,

7 — #1213, elmo TAR LB T —# &2 L7,

412 BEFHE IO S LOBERBET—2 ZERETEE
LIAT dlshogi &, AEEEHH TE ORETRMRNPAEEEB L HIES RN EWV D
RN B o T2,
HOX R TIIAEESH S OMGEN DW= 2 el ) TmOREGFRHL 7 1 777 A 0KIE)
DOHECXHB T AEESHH OMGEZ AL L. dlshogi ® B Bkt /RO T — X ITIRETHFEE L,

413 J—bFR +S5 v FEIZEK B Value Network D E

Value Network D28 OREEIT, BIRE AT —4% & LTy b —L | R
fEROFMEZ BEN T — % L L%y br e —ofe L,

DX T, AROWEN (B L IIRIOHEE R FRER ROFME) ZHVT T A —4
EEFTHFEET - RART TS,

BB T — N A ST v T RIEE, T —FA NI o T REIVEENREV ERMBNR
T2,

4.14 B|ERITLEDH-FE
LI — B E DT DR B A=A THHTH, BIENTHIELL FE T FNEE
LV, ZD18H, AOKE TR E ST ERo-kRbFEHT —ZI2ED TFEE L=,

4.15 HELFOERSMEFE

LLRTD dlshogi Tli, 8L FDOAZEFE L T2, AlphaZero & FIEEIC, HOXHRKET
MCTS TR L72BED/— MRl OF / — ROFBEBICHE S TRz 785 L 91
BHE LI, MRNMEZFET LI LT, KEFLREFOTHMEITVESIC, KEFO
TEMfifEZ IE L < H#ETE D L5122 5,

e A %783 5 2 & T, floodgate DILFEIZXIT 2 —F N M L35 2 LR TE -
B R LU TREZFHIT 5 L55< 700 LW IO BIGDBHER CTE 2, FKIE, 7 LDHRD
HADOMWENED DT PRI T A —Z OFEP NI 72 Tl > 72, Optuna ZfliHl L T
IR NT A — 2 Egit@.27 Z2R)T52 LT HLFOAREFE LI-ET VLD BT
5 EMTEIZ,



416 R—BEEZTFHELTEE

HExtm Tk, FEOR—OREOHAEIT —2 N ERESd, 2D OER LIZRHiE
ERIOV TN LTHEETLE, £ET VORI BEE D,

RO Y 272 T 57O, [FA—0 R/ 28K L, ff L FOfMERSm & BE T L,
17 LTEELE,

4.17 FHEMEDHIE

HOXHRTAERT 27 —ZI12id, MCTS THHR L TH b R0k ET OMifE) % J& i o
FEAMfE A FEER L, R — A RN T v T HAA3 2R E L THEA LTS, fidk L7oRE
MEGREFR) D, REOXROFRERNP ORI LIZBRE —ZH L TV AR E 2 A, il T
WD EWIBIRPHERTE 7o, £D7), FHMMEZ EEEOH xR TOBRIZE S K oI,
fHIEZIT o7,

4.18 SWA(Stochastic Weight Averaging)
ERFER DB T T —ROEBAME SN TWVDHFIETH S, SWA(Stochastic Weight
Averaging) % == — 7 /L% v NU—27 OFEZED Aviz, — k727 % T IVFIE T,
A e Ot e RG22, SWA TIXEERFIC—EMR CER 2T 52 TV
YT NORERIT %,

4.19 XKifi/ — FTOEFIEDFEHER

BTN ARBRBEOEKN ) — R T, 5 FOFEREREIT, FAORMZIEL < FHET
55975, WHIHEDFXUZ LV, GPU TaEF O CPU B2\ RN G A RBE Z1T 9
T2, BRREENEDL D Z LT,

420 )L—F/—KTOApnIZ& 2 EFHOEHES

BT AN ARRERIIRET LD BEERFEESMEAND & 5 72 DFEAD B 5 Ry Thifs
WCRDEODRFERSZ LDV H D,

XRE LT, MARREFEHAAL Y KTV, AR HAITZOFEET L9
27 %,

FEATRFRIL, df-pn T Y XA Bl o THRE LU, EER, FEMABN, SGERY, Yok —
RTOD 3 FalidN—F N L0 @iEbZT> T 5,

421 BEIEEL/ — FOF—LARNDHEELGIGE
FELUT N AR THEE L= — LA KROKE ) — RTEEL D RO T84, Ok E
A= ARIEELTHHAT A, 2%, o7 AREERIZ, AND/OR KOYETE 27
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BOE T, EADRREHEICT —LARIEHET D LI 2,

4.22 PV LOREIZHT 2 RFHRDEHRR

T4 =T T = T RO AL, BRI R E T D 1201, 1Ak R THiA 0 77
bbb WHETD L bb,

WFEAW; T2, PV EORTEICH LT, dfpn 12 & 5 RFROGEHERETO, HH00
Dol GE . REOMIEZ EHT D X012 T D,

423 FREEOEMFER (EMML)

BV O W FFRRE L, HREHICER LK T, FRNCERZITVEIME L Tk<
ZENTEDL, o, FRNCHEEKETHZ LT, LD bIRRICFMZ0T 52 &N TE
%.

= AARIFTFRBEIEAINC LN D70, EEDFHRE COEMEZERT L2 L0 b, AERTF
JIE 2 JIREIZEBNCEINT 2GR RV, BB HET R, 1 2RmEic>E&KETF%2 1 F (F
o3BT BE L., ZHIUCHT D0 FIEL, A I T2 BRSO REEHE A - T
RRNIERT 5, ZOFITH LT, FlomxEFL 1 F (3T BRI D, ZOFIHEIC
L0, HEOBEWREIZOWTITIENFIEE T, HEORWBHEIC OV TIZEWFIED E B
BVERT A Z LN TE B,

4.24 TEHMEREEIC floodgate DHEDMHEH ZFIA L -HEEXESmx ARICFIA
EWN A B0 H S OYRRDO A TIERR L2356 BRI 03 & > T2 B W EM 2 41T 7212 12K
R B2 BN R DD, T, T AN RKEHREO PUCT OFE T, H®RE > b
U — 7 O L floodgate OBLREDHEEE 2 FIH L 7o e 0040 & b L T e 5347 % F)
MU, BumiZese kT 213 5,

4.25 T I)LF GPU *tix
BEHD GPU Z i =2 —F L xy T —7 OHfia % L4 5,
(4.7 GPU I X 53y FRBIZE L8k oFFIC kY, GPU ZE1T 2 DDERE A
Ly RZEIDYTHZ LT, GPU T ZE TRy — AT U RN HZENTES, /—R
DIFERIZ, TXTOALV Y RTEREAET D,
R TE TV AHHEIF T AGPU F TIRIFME THREBERE L LIFH 2 LN TE TN D,

4.26 TensorRT Z{#HA
ETFNDEBNIT 4 —T T —= 7 7L —AU—2 L LT PyTorch ZfiH L TW\50,

10



*fw7a 77 ML, #EEaA 7 A4 77 U O TensorRT #1325,

TensorRT %5 Z & T, FRICLA VY—fERED=2—F VR y NT—7 Db %
1192 & T, #smadmdfifbd 52 L3 T& 5, TensorCore ([ZHciE L SN TH Y . TensorCore
ZH5# L 72 GPU Ti& CUDA+cuDNN TH#tFaa 1T 2 %6 L0 . K 1.83 50 miE kA3 rraelc
f£5140

Flo, MBOFATERRICT A —T 7 == 77 L— AU — 7 OBREMEL AL TH &
ZHBET D,

4.27 Optuna [Z&K HHFEFR/NT A —2DE&FEIE

PFN (2 X 0 A&7z Optunabz i LT, T 7T WA KERDOEE T A —X

(PUCT OEH. HROIRENRT A—5) Zhafb Lz,

Optuna 1L, FWZ=2—F %y NT =7 DFEDNA /=T A —F kT 5 BT
FIHSND0, M P Aot RO BE2 B E LT, BEANTA—F DK
BRI Z 2 K912 2227 Y 7 F6&FA%E L7z, Optuna OFEN Y FEREIZ LV | Dt s
HCPWHRHSELZ ENTED,

4.28 FEZEY%E Ponder
FUT AN RRRIIMROICT — b ARERR ST D, TORMEZIENL T, MENES
i, MFERENDEST ANV ARREEZITO 2 LT, ERMICHFOFEZ TRIL THRRLY
1ITH22ENTED, PHIF1FDOH%E Ponder ODXGETH L0 ., %D L Ponder 735
BT&E 5,

429 /—FDOAR—=TaLyavié/—FEIALEOHER

R B — A T4 U RE T/ — REFAIC 10 B EPDLDHEAERSH D 25
Dol J— FEAHO RO RE L 217572,

A&, =77 RV RAETHAy Va B EToTEY, — b/ —Khbilln Z &n
TEXRW /) — RETRTONy vaxzy MU U TRIBER LT/ — ROHIBREZRB 272 -5
Tz,

Zn%. Leela Chess Zero D7 — AKRKDEBRFFETEBEIL, F—LARKEY ) —CEHEZ
7oL, v—+rDRB ) —REITRXR=VaLrzya 3 5RICEF L, /— D

14 https://tadaoyamaoka.hatenablog.com/entry/2020/04/19/120726
15 https://optuna.org/

https://github.com/TadaoYamaoka/DeepLearningShogi/blob/master/utils/mects_params_optimi

Zer.py
17 https://tadaoyamaoka.hatenablog.com/entry/2020/05/05/181849
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BMOUBPITZ IR IRD EVIREDH DN, 7 — FEFAZFEORFTITA 5 X 9127k

277,

430 RELADFNEOE Y MNER
%31 [E R o o B o — Z R FAED Qugly DT B — /LIS L 5| TREL, A O %
By MERICK VRO D FELZFEE L (FEREIPRILED Y —Ra—RE5EITLT),
ZEN2 ® CPU T NPS 7349 1% [f] L L7,

431 2{EOANHHEZ 1 EY bTEHEET S LETHRBDRIL—TY rEMEL
~/LF GPU M L7284, 4GPU LI ETid CPU & GPU BO#HIRNAR h v v 71278
L7128, 2O N R E% float OtV I, 1bit TEH L, GPU 2t v | Tirktk, GPU
¢ CUDA 7' 1 75 ATy FHAZWFINC float IZRTULIZFEHE L, 25952
T, EREEHIFCTE . NPS 2% 36.6%[) | L 7=,

4.32 Stochastic Multi Ponder

FIFFIC, FIFEO R HH#EFEE1T 5 Stochastic Ponder (4.28 ZfR) &, IROMFT D5
LFR2EETHRIL, N8 L TERE Z1T 9 Multi Ponder Z #1725 HHE TE 9,

shotgun T34 X 41TV /2 Multi Ponder!®Ci, #75 2 @ Multi PV OfERAZFIH L T
%M, dlshogi @ Stochastic Ponder Ti, 1F& A EDEA. MHTRE TOF — LK R
HTHY, —hOF/— FOFMEEEZSZRT L2 LT, AELRTHFEL N FRETLZ
ENTED (F—LbARDBREFROSGGIX, TRy N —7 OHEai R 2N T 25).

F7o. PRILZE N FLSNOFRE S 2%EG . Stochastic Ponder T HEFIZERK 21T -
TW5H72%, Multi Ponder i L722WGE L READRNWFEIRET Z LN TE 5,

ponderhit L7556, RO FiE O LFFRIOE 44 % D ponderhit L7zT2 i
FO Y THZ LT, AEOEEM R Z BT 5,

18 https://www.apply.computer-shogi.org/wesc31/appeal/Qugiy/appeal_210518.pdf
19 http://id.nii.ac.jp/1001/00199872/
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[English]

In the history of infectious diseases, a single drug has been easily resisted by mutations in the pathogen. In contrast,
when multiple drugs are used simultaneously, each helps prevent the emergence of resistance to the others.
Ryfamate derives from Rifamate which is the combination of two medicines for tuberculosis to retard the
development of drug resistance. As with this method, Ryfamate aims to combine an NNUE alpha-beta search with
deep learning (DL) Monte Carlo tree search to compensate for each other's shortcomings.

Ryfamate employs a modified majority voting system integrating a deep-learning-based evaluation engine and an
NNUE-based evaluation engine [1]. By combining a deep-learning engine optimized primarily for GPU computation
and an NNUE engine designed for CPU computation, Ryfamate effectively leverages the complementary strengths
of both approaches. This hybrid configuration enables efficient utilization of computing resources within a single
PC, significantly enhancing overall performance.

The author also proposes the Ryfamate Cross Network (RyfcNet) [2], an advanced deep-learning architecture
specifically designed to enhance Shogi evaluation functions by effectively integrating the following distinctive
components:

1. S-Layer: Conventional convolutions employing standard square-shaped kernels.

2. C-Layer: Extended convolutions utilizing kernels that span the full length of the input space across two or
more dimensions, enabling selective dimensional shifts.

3. A-Layer / F-Layer: Spatial self-attention layer / channel-wise fully connected layers.

Standard deep-learning-based Shogi evaluation models [3] typically experience substantial computational challenges
during training, particularly as the depth of the network increases. To address these limitations, RyfcNet introduces
several strategic innovations:

1. Integration of multiple activation functions coupled with modified skip-connection architectures to alleviate
gradient degradation and enhance feature propagation.

2. Implementation of ensemble learning and knowledge distillation techniques, leveraging multiple types of
evaluation functions as teacher models to enrich learned representations.

3. Adoption of a hybrid optimization approach that selectively applies RAdam or LAMB optimizers alongside
Stochastic Gradient Descent (SGD) at the layer level, significantly improving training efficiency and stability.

In recent years, large-scale neural models, exemplified by large language models (LLMs), have attracted
considerable attention due to their exceptional representational power. Analogously, the innovations embodied
within RyfcNet promise efficient scaling of Shogi evaluation models to accommodate greater parameter complexity,
thereby improving predictive accuracy across diverse gameplay scenarios.

[Library]
YaneuraOu : https://github.com/yaneurao/YaneuraOu
dlshogi : https://github.com/TadaoYamaoka/DeepLearningShogi

* Ryfamate also uses a large amount of data that Kano-san, Yamaoka-san, Tayayan-san, nodchip-san have
published.

[Reference]
[k EEBEEE "Ryfamate R L BUSHREGHE.” I E 1 — ZR/RBHHIEE Vol.36, 2025.
[2] Komafont, “Ryfamate Cross Network,” 8 33 Ef R 3> £ 1 — % S F4E, 2023.

[3] \IREEE. NHAEE. “BUMFIEY 7 F OfIY e PYhonTRET 35 ¢ — 75— =V FIHAL T 1
F E kR, 2021.
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