The 18th Game Programming Workshop 2013

UCT &#RICE T4 HEHmEZ O ERA A & 4 aesTl

/S Ak PO ST

ZS

7N

Wi te— AAREERE L LTE LT I KR, B UCT BT aE DAL RSN TS,
LosL, BT ANVaREROER Y —5y "BRAKETH D20, FmaHlsE M Lz UCT @
eI 722, AT UCB IS R sE i B E & (EH - 2 O 7= 2 ik, TrT7hinyIa
LV— g CRERMEESR T 5T, SLA T Y P AR LYY, ORISR %
HHTLFED 3OIER L, 20AEMEEZ R, FBR I CICEN T REHMEENTE T S A4
2B TITY, REsHMlREEIC Tt R R Y T ADT v T AT D Zebra DH DO EER L.
ZTORER, BHIZ UCB EICRHERHGREEZ AWz UCT kv SENHREZ B CTE 5 2 & NEFE
.

Performance Evaluation and How To Use Position Evaluation Function

in UCT Search Method

WATARU MaATsumoTo™! and Yasuyukt KoBAvasHIT!

The Monte Carlo tree search, particularly UCT, gains a great success and is being widely
studied as a new game tree search method. However UCT using position evaluation func-
tion has hardly been studied because the main target of UCT search is the game of GO. We
focus on a new method when the UCB value uses position evaluation function, a method
that the Monte Carlo simulation uses position evaluation function, and a method that use
position evaluation function when stopping the Monte Carlo simulation, and show effective-
ness of these method. Experiments are performed by using the game of Othello, that already
has strong position evaluation function. Evaluation function of the Zebra, the strong othello
program, was used for the experiments. The results showed that these method outperformed

UCT using simply position evaluation function in the UCB value.
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Table 1 Accuracy rate by UCT+.

Playout S=20 time S=30 time
10000 78.43%  109s | 87.30% 80s
30000 76.33%  338s | 86.80%  250s
50000 75.50%  573s | 86.88%  432s

% 2 UCT+dZ IZ k% I & TR
Table 2 Accuracy rate by UCT+dZ.

Playout S=20 time S=30 time
10000 85.63%  133s | 92.85% 84s
30000 86.63%  370s | 92.98%  228s
50000 85.53%  593s | 92.60%  360s

% 3 UCT+dZ_PlayZebra |2 & % IEfifSg & 4TI

Table 3 Accuracy rate by UCT-+dZ_PlayZebra.

Playout S=20 time S=30 time
10000 86.67% 749s 93.83% 448s
30000 88.67% 2104s | 94.83% 1149s
50000 89.33% 3490s | 94.83% 1750s

£ 4 UCT+dZ_PlayZebra(Hfi 100) 1= & % R & 2475
Table 4 Accuracy rate by
UCT+dZ_PlayZebra(Threshold100).

Playout S=20 time S=30 time
10000 77.00% 50s 86.67% 29s
30000 81.00% 134s | 90.50% 81s
50000 81.00%  219s | 91.67% 133s

£ 5 UCT+dZ-break |2 & A IFfifsR b E4THERM]

Table 5 Accuracy rate by UCT+dZ-break.
Playout S=20 time S=30 time
10000 56.50% 49s 86.50% 41s
30000 79.40%  159s | 89.50% = 129s
50000 83.30%  266s | 91.67%  221s

% 6 UCT+dZ_PlayZebra-break (2 X % IEfi#R & F24THEH]
Table 6 Accuracy rate by UCT+dZ_PlayZebra-break.

Playout S=20 time S=30 time
10000 90.67% 302s 92.17% 227s
30000 90.67% 794s 93.50% 649s
50000 91.00%  1283s | 93.50%  1130s

£ 7 UCTHAZ \ZHWIZHBIRE
Table 7 Discriminant coefficient by UCT-+dZ.

FEATE S=20 S=30 S=40 S=50
score 0 0 -0.66918 0
zeb1_20 | -0.00036 - -
zeb2.20 0.00013 -
zeb1-30 0.00009 -0.00037
zeb2_30 0 0.00009 -
zeb1_40 0 0.00013 -0.00018
zeb2-40 0 0 0.00028 -
zeb1_50 0 -0.00008 0 0.00011
zeb2_50 0 0 -0.00015 | 0.00042
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% 8 UCT+dZ_PlayZebra (272 HIBIGREL
Table 8 Discriminant coefficient by UCT+dZ_PlayZebra.

A AT S=20 S=30 S=40 S=50

score 0 -0.28279 | -0.55436 0
zeb1_20 | -0.00024 - - -
zeb2_20 0.00032 - - -
zeb1_30 0 -0.00028 - -
zeb2_30 0 0.00035 - -
zeb1_40 0 0 -0.00009 -
zeb2_40 0 0 0.00009 -
zeb1_50 0 0 0 -0.00005
zeb2_50 0 0 -0.00015 0
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