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Increase the speed of the DQN learning process with the
Eligibility Traces

Seyed Ali Khoshroo, Seyed Hossein Khasteh

Abstract: To accelerate the learning process in high-dimensional learning problems, the
combination of TD techniques, such as Q-learning or SARSA, is usually used with the mechanism of
Eligibility Traces. In the newly introduced DQN algorithm, it has been attempted to using deep neural
networks in Q learning, to enable reinforcement learning algorithms to reach a greater understanding
of the visual world and to address issues Spread in the past that was considered unbreakable. DQN,
which is called a deep reinforcement learning algorithm, has a low learning speed. In this paper, we
try to use the mechanism of Eligibility Traces, which is one of the basic methods in reinforcement
learning, in combination with deep neural networks to improve the learning process speed. Also, for
comparing the efficiency with the DQN algorithm, a number of Atari 2600 games were tested and the
experimental results obtained showed that the proposed method significantly reduced learning time
compared to the DQN algorithm and converges faster to the optimal model.

Keywords: Deep Neural Networks, Deep Q Networks (DQN), Eligibility Traces, Deep
Reinforcement Learning.
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Algorithm. Deep Q Network with Eligibility Traces

1: initialize w with random values

2: initialize replay memory M with capacity N

3: for each episode repeat:

4 initialize E =0

5 initialize s

6: for each step in episode repeat:

7: choose action a according to e-greedy policy

8 take action a, observe reward r and next state s’

9: store transition (s,a,r,s’) in M

10: s« s

11 b < sample a sequence of transitions from replay
memory, M

12: if s, (as the last state in the sequence) == terminal:

13: y <0

14: else:

15: y « max,Q(spa; wo)

16: for each transition (s;, a;, 7, ;) in reverse(b)
repeat:

17: y «rit+ vy

18: E « yAE + W

19: 6§ «y—Q(sja;w)

20: w < w+ adE

21 until s is terminal
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