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VIVIUH: Efficiently Updatable Neural-Network-based

Evaluation Functions for Computer Shogi

Yu Nasuf
t Ziosoft Computer Shogi Club

April 28, 2018

Abstract

Most of the strongest shogi programs nowadays employ a linear evaluation function, which is computation-
ally efficient but lacks nonlinear modeling capability. This report presents a new class of neural-network-based
nonlinear evaluation functions for computer shogi, called NNUE (Efficiently Updatable Neural-Network-based
evaluation functions). NNUE evaluation functions are designed to run efficiently on CPU using various ac-
celeration techniques, including incremental computation. The first shogi program with a NNUE evaluation
function, the end of genesis T.N.K.evolution turbo type D, will be unveiled at the 28th World Computer Shogi

Championship.
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L7256 ERIUREREZ, BOIIRNIIRD 2 Z LT
&5, EMEtEORS 3L, FHEBEIC KT T 28R
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g (Zl,i) =9 2l (lf 0< 21 < ].) (5)
1 (if Z1i > 1)

ES S ERTH 2 720 BEMICHL TR Y, BiBT 3
SIMD JEHIC X > THRMWICHETE 3 Z LT
H5,

2.3 BHE

B Pz, BHIE LT, #3050 £ 1
DIEEIS <7 M L2 WT 5. < OIS Ed
BB 2dTHL, HBISETHRZT) o

i, 1 FRIERORRCENIZT 2 BEOE»D
BB EPEEL WV,

DX BWEEEWMTREEOH L LTIE, BE
¥R s, KO8 1 > L ofERFREZ RS
KP (King-Piece) 732817 541 %, Tthe end of genesis
T.N.K.evolution turbo type Dy THEEHIEHAL TWw3
Figdtiy, KP 2X—R L LTHELLbDTH S, 3
i3 eeid§ 5.

24 FI7AVEBEATIYLATIN

@) DEIBT 74 VEWREIT) DI, EE,
TADITERTZ P VONEZ T 2 DBHENTH
5. W, 0 ififH%Z Wi(i,:) £LT,

21,1
21,2
Z= . (6)
Zl’Nl Ny x1
215 = b + Wili, a1 (7)

EEtRT 2, Ao ER 2R L TSI 2 X €
V77 RANE = THENPG, XEIVLATY M
row-major &9 5%,

LHL, RZ Mg BANR—ATHS (BEEDOKR



F 28 ROV E 1 — Y FHEFE FE—ILXE

W30 TH2) B, TAO—EDIE T2 v
T, RAD L) ICEIRT 2 EHEICR S, W, D j 5l
H%Z W,(,j) £ LT,

zi=b + >

j€{jlai—1,;#0}

ar-1,; Wi(:, j) (8)

LEHET 3. oA, THoSoEE R L TS
MIXEY T 7 RANRY =D, XEYLATY
I % column-major &3 % /5 DSRIER L,

NNUE FFiiBi%ccid, HE~27 bz 077 4 ¥

24
z1 = (9)
v="b + Wiz (10)

#, X (B) OHEICX->TEHET 5, widoEy, =
EERZ PV TH D, @ BAS—RThIUE, R (B)
WK koT7 74 vEMZRRICEHETE 28, 2512,
TfENZ PVTHB I E2MMT S E, K (B) BT
ai—1,; =x; € {0,1} THZDT,

S Wit)) (1)

Jj€{jlz;=1}

’l):b1+

L TE 5.

2.5 ENFE

AOFTEE, H2RE»S 1 FHRLLEDORE DO
fififii 2 515 2 BXIC, JLORIM & DAERBD RN L%
FAL <HEE s 2055 TH 5. NNUE §HfiBI% Tz,
Bl g DEEAR 2 b 2D 277 4 VR HERO
N7 b

v = b + W@ (12)

%z, 1 FHIOEE p 2oV TEHERAD @ 2L
THESEHET 2. BAIE, KRk ->T 0@ Ek
b5,

o@D = @ _ Wi(:, )

je{k‘wg’)=1/\x£‘1)=0}
(13)
+ Z Wl(:,j)

je{k|aP=onz(?=1}
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