J S e

|
s ISSN (print) 2008-8345
c ISSN (online) 2538-3752
E

. . e . s
WYY doeis (VP44 Olins ) oF o jlad VPl ST,

s s JUT £ 3500 LDON (6 i3 Al g s g g1 381
Tl g e o g e

Alikhoshroo@email.KNtu.aC.ir ¢ cusb oyl s aorl g5 snins o313 (0 g Jig2 03 8 ¢ 5alS qundige il ol )l famllf )

Khasteh@kntu.ac.ir LL;«:}L JL.JJU:@ Al P ol (F s A a_pjf 4}7}:_.&\5 s suails bl '

WAAN NS WAA/ YV Sl s

S 3 45l TD (sl 555 oS5 51 Y some YU slasl b 5 585 6 8 5L Jilooo 55 (6,8 5L AT 6 & Dby s v 1 2 O

S ol ot B ok b yme S50 4 45 (Q (DAN) Goos 4K o2 5 8 55 135 on o3bitel ¢ Syl ST 05180 Lyl L Q
ooy (6 (5153 31 5V 55 4487 55l 13 1y 85 (68 sl (slagn ) S QU (5 S 3l 53 e e (Sl Sl ealizal L
e 31035 bl ot 5 55 05,50 5 DAN ko 5 kil 26 55 5y 258 fln a5
4 s 63 3 sl et 5 (SO o (Sl ST o080 51487 555 o grmn dlie 53 1ol 51555 1 Gl (65 0L
e 13 g5 i 3 5ngy (6,8 2k Al b e B 558 sl G ae ASCE LS S s 8 6,80k b2 kT Sl
T o3 el s & 025 gl 5 8 plnil SBLeST Y70 ()BT glagsil 51 saliws 5, DAN ;'-:‘.)ji“ b 2l awlas gl
Cosllas Jo 4 i g 0303 2alS g5 6 5 b« DAN r;winL,Mim,;i)6,_?;@@'».@41)‘_,:”4{“;@&;

:}.S:Lsdbimﬂ\

Gt 235 (6,5 5L ¢ Sawls ,LT Deep Q Network (DON) ¢ guas o laaSd 1 Sls” ilods”™

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, s';) 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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