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8 https://tadaoyamaoka.hatenablog.com/entry/2024/06/07/224348
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11 https://github.com/HiraokaTakuya/apery
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12 http://science.sciencemag.org/content/362/6419/1140
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13 https://arxiv.org/abs/1712.01815
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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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AobaZero @ 2025 FD 7 ¥ — L E

1T/
yss@bd.mbn.or.jp

1 AlphaZero MERDRFIDER

AobaZero 1% Bonanza. LeelaZero ® 2 — K% N — X |2
AlphaZero DBR%E T3 MCTS +7 4 —75—=> 7
THREINTET, v P77 =213 3x3 DT 4 L& H 256
fEld 20 block @ ResNet T $7 X — X OfEEIE 2340 J5 1,
BEEA 2 2 —F DERR L L TIT 5 D RURI{LSE T3,
F—=FvV = AT,

2 AlphaZero MiE&IF 2021 & 4 BICHKT

AlphaZero OFHHDBERIZ. 2019 4 3 A»SBAA L. 2021
4 4 712 3900 FHEEZER L TRT L L2, 2025 4E 3
H 31 HEfE, 7109 HHEERER L TWE T,

3 EBERTHEDS +260 ELO. EFEDEFIED
5 +0 ELO

B T #2513 4260 ELO. EHEDEFHED ST +0
ELO T. IZIEFA L TY, BHAK TR TIX AlphaZero & D
+150 ELO 39\, WO HEE T L DB +260 7D T
AlphaZero % +110 ELO 2, @AM d Lh EE A,

4 HFFOERFIEHNSODELEER

WEAEIZIR D IRE DX a2 & DiR{b R T Aoba ik b fRE*3
ZERHAEL TOWADTHI > ERIEZD D FH A, 272,
AR NTHR D REDHEE%Z AobaZero DHEEIZ 20 %H 5
25 % IFE YIEE 5 & 128x10 block /N Wy v U =272
¥ +50 ELO IZ X5 7 b % L™,

AobaZero 3R D REDHEGEN 2 % LB ENTVRNVD
T, 5D L BRREELZEE S ERTT0E R 5DHH L
NEVA, 7277 256x20 block DBEH DY A XD F v b7 —
772t 25 BRETHIREFAFIRITL 2,

5 MRD EEERLMEE LT dishogi HIRET
I THISFE

FEFMETIZ dishogi DHIEEF NV THZ FETT, v b
v — 27 O¥ 4 Xk 384x30b, NN DA NNIEFHR., FHEE

*1 https://github.com/kobanium/aobazero

*2 nttps://github. com/kobanium/aobazero/issues/54

*3 http://www.yss-aya.com/furibisha/

*4 http://www.yss—-aya.com/bbs/patio.cgi?read=158&ukey=0
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& 250 FLLES BRI LD TERV XS I/NELMIEE,
BRBR 2L D NPT, dishogi O TR IR
F2EEZ 0.333 225 0.500 1L TWVWE T, HLRELIN
¥ KataGo O NN &2 L TAZ2H DT,

6 REIFIE floodgate M AobaZero MIHFEH 5

EWME floodgate THE SHETW3 AobaZero DHLFED JFH
% 300 HRITENE BRI TERT 2 TFETT,
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A3 +100 ELO 1Z¥ 58 < 2 b £9,
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YR —OEDHER

o SRl WEEMRTHEBELGOTWEBNREGDITONFroRILHEMNEKRT S
SAFVTEGETF YR ARICIRE T D TR GKERMEMASLIICLE

1€ kR (DenseNet) B=Y

CNN+BN+RelLU CNN+BN+RelLU
ERET —
;2iggt ERIETD
FRILAM ;%%252
[ZHEH CNN+BN+RelU R CNN+BN+RelLU

KA —/N—JO0—"FKELTERZFE-1-1&
EHZFE->TLVS
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« ZRRA: E.EEJJIZJ:@/ \TA—RRTETCRT O 1—ZFHRTFTITHAVLELNHD
SEERE X1 —F%ReduceLROnPlateaulZZE &
ReducelLROnPlateauTIlLk

losspest: RO B M 27=loss
threshold: EE

patiance: BREMNR NG >Fzepoch$h

ELT=-EZlosshipatience epochiE#i T
losspest * (1 — threshold)

ULt a S BEET 5
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« ETILIEE

e ponkotsu-2023: #EEhRDenseNet, 107 Av%
* ponkotsu-2024: tX RhfRDenseNet, 157 0%

* epoch#{
* ponkotsu-2023: 365 epoch
e ponkotsu-2024: 270 epoch

o TAMT—4(floodgateM2017F ~2018F DHEL)IZ kS
Policy(RIZ$& 9 F)&Value(f5EBE) DB E

e Policy*ValueEHI122024F/N\—23  DIFHONERE

m Policy Accuracy(%) Value Accuracy(%)

ponkotsu-2023 45.5 74.2

N

ponkotsu-2024 1. 7.0
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o ETI)LIEEZHN R DenseNeth HResNetl ZZEH
* ResNetlZLayer NormalizationZ 1B/

- BRIBIERILZER

20245 R 20255 kR

CNN+BN+RelLU

LN+CNN+BN+RelLU

ERIETD
FTRTOEL
ZRMERS CNN+BN+RelU

LN+CNN+BN+RelLU

XA —N\—2O0—xtRKELTERNZFR -1
EHZFR->TLVS
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shogi_hao_depth9 FH#HAI HaoZ EALIRFRRSITEHE M ALIET —4
() 2)

shogi_suisho5_depth9_entering_king JKIESZF{FERAUIERFEIITCEHEO X BLEXBD L.
AFFHEICHES - BOMEEEEDHI-T—2() D)

AobaZero D tH L IHHHAlI AobaZeroZF LT L A7 o hi1600FE = &
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tanuki-.nnue-pytorch-2024-07-30.1  tanuki-.nnue-pytorch-2024-07-30.1Z A LIEZR FRI9T
BexBELiz7T—%

10


https://huggingface.co/datasets/nodchip/shogi_hao_depth9
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floodgateM#HzE  floodgated2019F ~2024F3 A MDL—  floodgated 20195 ~2025F3 A DL —
TA2T3800LL EDTLAV—DMHEE  T14273800LL EDTL AV —DHEE

KIEDIHEE BRHOKEZFERLTIFI10005/—F F7vITTF—r4EL
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https://x.com/tayayan_ts/status/1767133487847645457?s=20
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e ReducelLROnPlateau — PyTorch 2.2 documentation

(202453 A27HEE)
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https://pytorch.org/docs/stable/generated/torch.optim.lr_scheduler.ReduceLROnPlateau.html

2 AaJS7E—)LXE (WCSC35)

M=

2025% . ZE NOTSDT—RIET4—TRi8 ! EARMIZdIshogiZFAESETHL>TLET
M. TA—TREFSLICALEIEFET,

HRR

o TA—TILRIN!
o FREIFIEE'! BFEDARIShogin307 AvIHNDT, L AITIIXEIZHEL.
407 AV ITHEOLET o ctoms—smmsLEs.)
o TA—TITHHMEEMILAL!
o AAT—HEMILTESDIETA—TREIZRLET . BET—HE2ZDEE
BoODNTA—TRE! OFEHOCAFTORBMIEFATY,

ERS1473Y)

e dIshogi
o KIEHENT—%4

Ut



«  EKDY

TR OFLERIEITONVTIL 2022 FOT E— LR EEBEZBICHIFIUTENTH SRS YEA E—
NOBFEET =2 2T 2% E LT, REELZBRETRERERBFEETVEERLE D LT20K
HThHD. RREL TVl NV OBSICEE L2 YO BEEITER L EEXTWD.

2022 FEITEVIT S R & W D AR A BT R Z OB ET VYA XOPLRIZIL GPU AE Y DOBEN D 5
7o — Ry = 7HRHIRCTHITH OB TH L. 262 b FEEORAT » 72BN TH 2020 FDE
BEC1 AT w72 WABBICEL, BEMIC TEEREOHIKE ioTnD, ZNTHEMT — & 5ITH
HERERETHY, KEFEFE~D) Y =2 EBHAATHD.

BT NVHEEORE L ITHNCBIEFEOT A T Y XA LV OYIEEED TN D, AINIEER L~ L Tl
AlphaZero 72 ¥ DX R EFLIRT B AIREMEA R LTV A D, @AM ER TOMERIIRHRTH L. FIFL
X RFTH L2 BRMICE ZITHE, MICELRPSTbBBETEMTHI IR TETHD.

Fio, N"—FRU =7 L UCIEREEKE 3 BN— Ry =7 EALER—— R =T 2R 5Z
ETCEBDONT —v VU RERTZENRTELDLEZEZTND.

N

= .

2, NHLo PV-MCTS IZ1ANT 7R @S-8 T 7 L Ofcifb), 5 45 Bl — AMERF RS
L, TBRFET A ITY XL L RERA BT 20158), 55 46 [0 — AMERPAF RS
532 AR o v o — Z G HORTFHE, https://bleud8.hatenablog.com/entry/2022/05/06/145915

2, TarvBa—2 e 2E8BEREEFEET NV, F—AT7n s 7307 9—7 v a vy 7 2022
TR @ [FHAEAER 24 OERFISSHT,  https://bleu48.hatenablog.com/entry/2023/03/08/062634

TR oFHAOM: (GX1080Ti#R), https://bleud8.hatenablog.com/entry/2023/03/09/132936
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BME

> ELRMIC AlphaZero! OFBIRELE
EE&(IE 0SS & L TAME
41—?@ dDIL—) l/glg'ﬁj\ https://github.com/nyashiki/nshogi
PS\%%B&ZJ\ https://github.com/nyashiki/nshogi-engine/

> @2 IC Gumbel AlphaZero? OMEEEK 7L T X A
= {E M
VS LBREHNLEE
> Za1—F)bxy NT—U DEIEIF 30 x 320 D ResNet

'David Silver et al. A general reinforcement learning algorithm that masters
chess, shogi, and Go through self-play. In: Science 362.6419 (2018).

%lvo Danihelka et al. Policy improvement by planning with Gumbel. In:
International Conference on Learning Representations. 2022.


https://github.com/nyashiki/nshogi
https://github.com/nyashiki/nshogi-engine/
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» MCTS O simulation [EI#DFE T DFHEE
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> %3 % D simulation E# (128 N5 512 F2E)

3/5



?

BHAR &
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» NVIDIA GeForce RTX 4080 % #J 10 » B{#H
#9 7500 FFHLEE A& A X

D

2025 & 3 B 16 HEF =T, NVIDIA GeForce RTX 4060 Ti % 1 %
AWT, JvE1—4F#ERE BB floodgate T R4200 58

I Player Statistics: nshogi mini (floodgate) ||

Current Status (2 weeks)

rating

approximated rating in  wins losses
gagzi shogi club 24 (Aday) (Aday) Lastelaves
4194 (+4,-33) 3888 160 (+0) 96 (+0) 0.625 13,4792 500060000

*http://wdoor.c.u-tokyo.ac. jp/shogi/floodgate.html
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