2 ~ s
$30% 128 # # 5 & X 20154 12 A
Vol. 30 No. 12 Control and  Decision Dec. 2015

XE4RS: 1001-0920 (2015) 12-2161-07 DOI: 10.13195/j.kzyjc.2014.1489

T XTFRILBEIAERY Actor-critic X

KA, RiFH!
(1. BFRHGRS RS TR, R 611731 2. BRI R (B BREEER SN, 10 570228)

1 FE: ENMES Actor-critic (AC) J7 V275 3R AR % 252 23 1) J3 BF 548 I ) WA e P8 20 1« WAC80m BeA v 11 8, 2
— PP T X RRIL SR ) AC BIEAEZL. Bk, MESLR FH i 0 o A A S SRS 43 AT, 72— I (P55 24 B0 E B X Bk
HBh, WA AN SME SR FRAT A B AR, 26T P 0 K 322 43 (TD) R 2218 X Agent AT AZENAE, HXHH
PRESHOIAT R B o, 2T PR 10T 35 % JUBE B2 B & 3 SRR B SRS S B0 AT BB BRI I LA R R
B, BT HRAE 2L B T WSS R T B

KIEIR): Actor-critic J7i%; XHRILANRAE; ELLE; w53

HhESES: TPIS SCRRFRESRD: A

Actor-critic algorithms based on symmetric perturbation sampling

ZHANG Chun-yuan2, ZHU Qing-xin"
.
Chengdu 611731, China; 2. College of Information Science and Technology, Hainan University, Haikou 570228,

School of Computer Science and Engineering, University of Electronic Science and Technology of China,

China. Correspondent: ZHANG Chun-yuan, E-mail: zhangcy @hainu.edu.cn)

Abstract: When solving the sequential decision-making problems in continuous spaces, the traditional actor-critic(AC)
methods are often difficult to get good convergence speed and quality. To overcome the above weakness, an AC algorithm
framework, which uses a Gaussian distribution as the policy distribution, is proposed based on the symmetric perturbation
sampling. At each time step, the framework generates two actions through two symmetric perturbations on the current action
mean, and takes them to interact with the environment in parallel. Then, the framework selects the Agent’s behavior action
and updates the value-function parameters based on the maximum temporal difference(TD) error, and updates the policy
parameters based on the average regular gradient or the average incremental natural gradient. The theoretical analysis and

simulation results show that the framework not only has a better convergence performance, but also has a high computational

efficiency.
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