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Building mahjong player using deep reinforcement learning

Taisti SHIMIZUY®)  TETSURO TANAKAZ:P)

Abstract: In this research, we aim to create a computer player with the ability to surpass human beings.
As the first step to that end, we will explore a method to improve the efficiency of reinforcement learning by
using a simplified mahjong game, Suzume-Jong. Suzume-Jong is a game that reduces the number of hand
tiles and tile types from ordinary mahjong and has a simplified rule. When performing reinforcement learning
of a multiplayer game, it is necessary to prepare another player as an environment like the reinforcement
learning of a single agent. In this research, as opponent players, we used a Suzume-jong player that selects
a move that maximizes the expected value of the sum of the discounted rewards taking only his tiles into
account. As a result, we succeeded in creating a player of comparable strength to the opponent’s players.
Next, we tried to use the predicted value by Global Reward Prediction proposed by Super Phoenix as a
reward, aiming to minimize the average ranking. However, we have not achieved the improvement of the
average ranking.
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RO AR 10 £ X 11 5R7. X 10 TEEEDH D
FHEEED loss %, 11 1Z1% validation loss #/R3.

loss IZEDFHEIZBVWTE D> TVED, —F o
=DIETE LRI LE T IV TH S GRU model TH - 7z.

*5 https://keras.io/ja/
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0.175 A L
0.150 -
0.125 A
—— Dense model
«» 0.100 4 RNN model
8 —— GRU model
0.075 A
0.050
0.000 -
0 20 40 60 80 100

epochs

10 Global Reward Predictor DB KFD loss.

0.14 A

0.12 4
g 0.10 1 —— Dense model
% RNN model
2 0.081 —— GRU model
o
= 0.06 1
>

0.04 4

0.00 A

0 20 40 60 80 100

epochs

11 Global Reward Predictor D& KD val_loss.

ERHDERTH DR bV 2P 12id, TN CTORMK
3%, BAEDOE, BAEDRBE VI BEERIEENTVED
T, 170 k-1REEXTOHREZEATHS. UL, ¥
RINT—RTHBHZ LI1EZE DY 7% <, RNN model ¥ GRU
model &\ 7z reccurent REWER R B ET VD FH B,
loss DX ERDRTVEWSIKERTH - 7-.

% Z T, Global Reward Predictor D€ 7 )L % M 12
AU BIEZEEICE 5T, resnet DT THETLA Y %
MEEEL 7z, NN ORMAIEIZE ERLICT 5. #5650
72ETIVE 3 x 100step 7217 — AT TOET LA Y &bk
TH 2 NT VA RDVIIERL £ 3 1I2R Y. BRI
D720 MLP EFVEMH LT TOET LAY
DFYANEAN & B D 72 DIZFKR LT W 5.

K3 2ATVAOEERZLEIBIE2TTOET LA VYO

JEARE.
S o
e 13 L EA AL | Dense model | RNN model | GRU model
&
MLP 1.748 1.708 1.718 1.715
resnet 1.528 1.581 1.552 1.530

Global Reward Predictor 7 MLP & \» 5 HiffiZz € 5 )L
CEVWTRTTOERTLHMRNTH o722 0WS Tk, £
Suphx TIREINTVWAETILVUNOEHELETLTHE
BThHBI Doz, UL, DEIEEORE 2D
D resnet ZH U256, EHIEMAOUEEICIZES A
oz,

ZOHHEIIEEE Z 55D, —DHIE Global Reward
Predictor 2 U722 \WE&, NI BIAE D NELL % NEAL 5L
AU DRHHALTWSED, Il IzEN
THAHAERERVWRIIC Lo T Wiz WSl THE. Z
Db FEH O HEEILXEM S DER/TH D, HEREIZBITS
BIE DNERL I BARNER & RE S BBRDIH B IETTH D, =
DHE LT, —ATTOET LA YR+ WS T
BETHB. —ATTHET VA YEL 2500 Sz,
HAOR—EHF#T20% 1 KL LT, ZATVAHRFTIRFE
58K, AATLAKETIEFY 243 KT 1LRIKT T
5. TTORILEE OMEIZHLART 1 FOMIZTE 2478
BAW, —ATTOET VA VIZEHSDFHU BB EIC
ANY, BREQHNVO ZHIET LAY THLD, Thd
TEDHERIZE o TIBHARHIBTH 5 &\ 5 FREMENHE X
5N5.

5. ELHESEDRE

AL TIE, FARORHE® LFE OB W72
7= LT 3 A O FHRTRIEE o T IR E R &
AWATTOET VA Y EBEL . M HICHVWSE
TVDORBESIP TR, FEEEORMDH S LS 7R
TITOETL A VIZBWTIX, Global Reward Predictor
PR THDEZ B0 o720, BIEFEBEDETIVIZ
resnet ZfFHL, T TIKHIBEDHIZEDT L1 VIZ
& - TlZ Global Reward Predictor 3% 572 Fik e 135
A2V REMD D B Z e b o T,

RETIE, BE2RBERIZE > TEEPNEEIZR B, Hilx
W TV YR o BARWENEL <, HMBEIEE /E2 DD
LW X IS CTHEEPEDLDTT —LARDY A AW
REmb, MCTS % EDRERTFIEPHEZ L] LT
H5.

FElDMEZE T 5 FEE UT, Suphx TREINT
WAMDFEEFERENERE L -FEND D, 57&IFF
NEITTHETIMEL CVEW., TTDETHI RN
RELONZFEL, EROMEICLHEHTE 2L DH
5. EAMEONRITEBOMAY — FOFEE2 515 5.
SEIF—DDY = FOATU»FERET>TE ST,
V= RTHEBRETLHEVWS ZEHSBOFEL Lz,

BE, R THWEZ 782 J Lk GitHub(https:
//github.com/minnsou/suzume-jong) TR L TV 5.

HEE ARWESEIL JSPS B E 18K11600 DB % 21 T
Tz,
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