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Abstract

In this paper, we solve Sokoban using Q-learning algorithm. Q-learning selects random actions according to the
current state of the environment to proceed with exploration or select actions that can obtain maximum rewards
through the use of learning. We analyzed and compared the learning success rate by changing the values of learning
rate, discount factor and decay rate to all combinations which are three hyper-parameters that affect on learning in
the process of creating an optimal Q-table. By using these results, the hyper-parameter values were fixed, learning
rate to 0.3, discount factor to 0.9 and the decay rate to 0.9. And changed one of them by 0.01 from 0 to 1. Then,
we evaluated the Q-table to determine success and failure in solving Sokoban using these values. As a result,
hyper-parameter values that can provide the best solution was derived. When the value of the decay rate was around
0.2, the learning success rate was the largest, and when decay rate was 0.96, the learning result was close to the
optimal solution for Sokoban.
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Table 1. Set of actions for Sokoban

D Action

(@]

No operation

Push up

Push down

Push left

Push right

Move up

Move down

Move left

O N[O~ (W Nd|—

Move right
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Q-learning()
make environment of gym-sokoban-stage
1) [ make q_table[state_space, action_spacel]
set alpha, gamma, epsilon value
— for episode = @ to episode_num do
make observation with environment reset
done = false
while not done
random_value between @ and 1
if random_value < epsilon
explore a random action and use
3) else

2 use action with the highest g-value
) endif

4) E agent step with selected action

prev_q is q_table[observation, action] of current Q-value
next_max_q is the max Q-value of g_table[next_state]
5) new_q is (1 - alpha) * prev_q + alpha * (reward + gamma * next_max_q)
q_table[observation, action] is now with new_q
put next_state on observation
endwhile
- endfor
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Fig. 3. Learning success rate by Hyper-parameters
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No N Success Q-Table evaluation
rate(%) Reward Step
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No|| State | Q-value |Reward| Action Box
11 176 | 4298 | -01 Push up -
21 1726 | 3.793 0.1 Push right | Moved right
3| 1753 | 3522 -0.1 | Move right -
411773 | 2915 | -0.1 |Move down -
51 1800 | 2125 -0.1 | Move right -
6| 1819 | 3074 | +109 | Push up | On target
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