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Prioritized Experience-Replay deep learning in
turn-based strategy game

HIROYA TAKEUCHI*® HITOSHI MATSUBARA?

Abstract: The purpose of this study is to develop a system that can make better action choices than humans in
games. We attempted to develop a game Al that can make superior action choices by introducing a prioritized
experience-replaying deep reinforcement learning algorithm for the turn-based strategy game genre. We focused on
two methods: Ape-x, which outperformed the human score in the Atari 2600 environment, and R2D2, which
improved on Ape-x and significantly outperformed it. We implemented Ape-x in our own game environment, and
described the possibility of implementing R2D2. In our experiments, we compared Ape-x with DQN. As a result,
Ape-x showed higher performance than DQN, but the performance was lower than expected. The reason for the
lower performance is that there were not many fixed boards and the number of Actors was small..
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MEARNTZERTED. ZOOFEOENIE
STEDN, TERLUTWHWEERELY TR ZRERERO—D
ThdHEEZD.

7. HER

AR THER L7ZBIED S — ABREEIZONWT, Z0
BR BT TUBSTAP 2% %2 Python ICBIRE L=, 2D
T2DT A NS VA YHFE L7 L, BIEOFEED Z
AVERRTDHIENTE o7, A THIUEE
DIRED X — B0, EORREDOHM %2 BS T
EDMEVHIERBGFEELRE -T2, DFED EORE
DATENRINZ D Z L N TENIE—ELEOMEET
B EWNIIRENIEAE Lo Tz, A% OREL LT
X, ZTOBREDF —AREICBWTAMIZT A N7 L
A ZLTHHW, ABDOT LA Y2 LD —iEDFARE
DTA v EIFEL Ape-x R°R2D2 L D b#gZE Lz &
EZD. FET-AKRREETR2D2 2 EIETHEE, mifgaL
BOTENMLECD-DBRED T TLH EEHE N
TE 2L RILROLENZ 2 H5 . ERRE OHL
iR Lo A OBBILEEE 1T 5 Ape-x DIEREHRA L
T-WeEEZD.

F 72 AMFFEIC BT TUBSTAP BREZICHIE L 72>
Tohy, EIBICET) UFERR LT 5E, AA 0L L ik
T 5 Eamet LT s, EE LSS Ape-x TIEA
EFHIORER=E Y — N1, DON Tkl
Profit-Sharing % L7 &t 72 AK O T35 0 FEBRRE
X0 20%LL Lo EnRiAD S EE XL, —HT
R2D2 I% Ape-x IR L7 FIETH Y, FERIIFIFEEK
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B ZDZENARRICR Y ZOMREEZ RE M EL
EFETHLHTD, BICHEFHIOEG LY —
RN E LT EEZD.

%72, TUBSTAP BREZICEEEE L7236, SHEHHTO
T X E LT TUBSTAP IZIEAECH#E S LTV
BELSTHNBIET LI XL
Military-Stattf-system 7 /L 23U X A% PEL T\, =
NEDOFIETIERDOESICE > THENE DD H D
THDHEEZTED, Ape-x & R2D2 DFETHLT 7
Z—DIZLDHIERLY T A AU B2 bRk
TRRRIEC K DR AE DRI L0 BEEMELS 72D
LEZXD. —HT, HESMR RSO T AL
DHDTNAY ZATIIABO by 7T LA ¥ —IT
BANTEE LV, REFEZMAGhbESH LT
AlphaZero 72 E13Z OMEREZ RIRIZA LS E TV 5.
ZDZ DS Ape-x & R2D2 Dl FIEDBERNE T
JaiET L3 ) X AR Military-Staff-system 7 /L =
UAALAL Y EL 2B et +michoc B X 5.

8. SBROEE

S%OBELELTE, BIEOS —ARETIX
TUBSTAP ERBEDEEFEZEM & b X TN S WZERIZ 72 >
TWBHZ END, A L2 BE) & H#iH %2
T Z L TR AWEERZEMIZEHIT 5 Ape-x & R2D2
OVEREOREZIT V=W EE XD, £7-, TUBSTAP
BRERIZ Ape-x & R2D2 % 324: LZ DOMEREORE LTV
72neE 2D, TUBSTAP TIZRENBINDZ LY
HY, Ape-x £ R2D2 #FEEE L7 —Y =2 N THO
FENEEINTF-Z—V o MRS LT
EOLIBRERNEEINDIONLHELIZVWEE X
5.
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