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A Study on Falling Block Puzzle Game by Reinforcement Learning
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Abstract: In recent years, research on general-purpose machine learning of game Al has attracted attention, but successful
games are as simple as Breakout. Although Tetris feels simple to humans, it is reported that it is difficult as a subject of
general-purpose machine learning. A condition for reinforcement learning such as DQN to work is that some reward must be
obtained at random operations. With this background, the game genre called chained falling block puzzle game met this
requirement. The aim of this paper is to create an Al that performs many chains by machine learning using DQN, applying Tetris
Attack and Puyopuyo and Columns as a chained falling block puzzle game. As a result, this method achieved the larger number

Vol.2021-GI-45 No.9

2021/3/5

of chains and more versatility than neuro-evolution.
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Figure 1  Tetris Attack.
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Figure 5 Columns.
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Figure 6 Two chains of Columns.
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Figure 7 Learning process.
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Table 1 State and action size for each game.
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Table 2 Learning parameters.
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Figure 8 Results of Tetris Attack scores.
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Figure 9 Results of Tetris Attack chain counts.
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Figure 10 Tetris Attack 6-chain flow.
52 RERE

SEEIICOVWTHEE SO RAa TR 11, #

FEAEREK 12 17T, 2B, K1 T, HnWroo7n
AaT7 ORRKERLTEY (A — LMok, 41
YYDTTTEEWT T 7 2B (KH 600) L
HEDOTHD (AT — VTR Ot . 11715, fRall
A7 M ZEITTREY, K12 05, kKT 9 HEMHE ER
LTWDZERDND. SEOFEOPTRLEHEDOSL
Do T 9 HEHOERTF A K 13 1T

(©2021 Information Processing Society of Japan

Vol.2021-GI-45 No.9

2021/3/5

40000 4000

35000 3500

30000 3000
N 25000 2500 N
m 20000 2000 I

15000 1500

10000 1000

5000 500

0 0
1 2001 4001 6001 8001

IEY—F

11 FE5Ek 2ariEi

Figure 11 Results of Puyopuyo scores.
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Figure 12 Results of Puyopuyo chain counts.
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Figure 13 Puyopuyo 9-chain flow.
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Figure 14 Results of Columns scores.

SEEH E
O B N W B U O N 00 W

1 2001 4001 6001 8001
IEY—F

X 15 =5 AA EEERE R

Figure 15 Results of Columns chain counts.
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Figure 16 Columns 8-chain flow.
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Table 3 Results of chain counts by each method.
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