EHSRE

Control and Decision

ET IR S BSR4 B 6 BE T ERBF 4% ]
BERS, HRER, JTERAR, XA

FIHASC:
BERS, BRYTF, JrBipk, 4. R T oAb > IS 1558006 BE R FERBF R, 5] 5P, 2021, 36(1): 125-134.

TEZRIR]IE View online: https://doi.org/10.13195/1.kzyjc.2019.0816

BT BRSO HAB S EE

Articles you may be interested in

MADDPGH AL RSt
Multi—agent deep deterministic policy gradient algorithm via prioritized experience selected method

FEH 5P, 2021, 36(1): 68-74  https://doi.org/10.13195/j.kzyjc.2019.0834

Actor—CriticHEZE T —F i T HIEDDPG 9 2 8 RE AR b7 ) 3k
A multi—agent reinforcement learning algorithm based on improved DDPG in Actor—Critic framework

P S5 P8R, 2021, 36(1): 75-82  hitps://doi.org/10.13195/).kzyjc.2019.0787
FET O S [ Sham e ORI BI7K 258 T 25 Il i T ) o7 i

Predictive control method of process medium temperature in circulating cooling water system based on improved stacked auto

encoders

P S5 2020, 35(12): 2835-2844  https://doi.org/10.13195/j.kzyjc.2019.0694
—RARGAE R AR GE 80 A 0 T A IR A 1] R sl

Decentralized adaptive prescribed performance finite—time tracking control for a class of large—scale nonlinear systems

Pl 5 HK . 2020, 35(12): 3045-3052  hitps://doi.org/10.13195/j.kzyjc.2019.0623
BTl ] 0/ NLTE N B P RIS TRl il it

Finite time control based on reinforcement learning for a small—size unmanned helicopter

PR 55 2020, 35(11): 2646-2652  https://doi.org/10.13195/j.kzyjc.2019.0328


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0816
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0834
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0787
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0694
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0623
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0328

363 551 = % 5 xR Vol.36 No.1
20214 1 H Control and  Decision Jan. 2021

ETiaitF JmBISE 2 B #6 E T FFRBFZHI

B BT, BRI R, FEmAK, XBRfE
(BEFERY B, e E1 361021)

OB AT SRR 3] B IR RE, B i T2 BObR LT B RBE MR I 46 ) 5 A 2 5] S0k, v
22 A £ R T 0 20 0 45 2L AR A 2 =T R 8, R A 28 I 4 1 A2 VR AR, 2 S P bl (8 07928, B s i RS B AR 2
TF, H A I Rh, FUE W IR R G R e . S8 8] 524 W B S0 R B, 245 SO I BUBOR, B0 (1 R
5 ORT TR TRV PRE R 2 1) A SR S, A o P IR FEE F) 359 5 2 AT B A 0 R ZE N 24 43 B B B/, BRA3 1
A1 FH S 3, X AR A AL (0% ) 20CR S, DR AR A0 8% 14 32 77 48 22 RSP S 06 UR 22BN, 5 SR
G5 R AR, BT AR SE S A5 LT, R VR BN, RN ()AL, A P e, i AL VERR LT B AR TR T RBF AR 0 2% ) 5 Al
SISEAL SRR AL 2 2 S, REA ROb I DR BE T B (U SAod RE , 3w L PR R, 78 5T NE A S, T
BRI e PRE 1 FRAR T IR SRS RS, Pl A A B R MR AN B A 1 Rl 2 S PR K.
KERIE: BRI ), RIERRE AL (BISLEE, S, BREE T IR Mg
HESES: TPIS SCERARERD: A

DOI: 10.13195/j.kzyjc.2019.0816 FFRRY S (FTRRRSS) BRINAD (OSID): EE=
SIRARE:  HRHE, A1, J7 UK, 55, S TSm0k 27 ST RO (81 52 4% 70 Kb BR P R B RBF #2461 [J]. #2415 k38, 2021,
36(1): 125-134.

Reinforcement learning based fractional gradient descent RBF neural
network control of inverted pendulum

XUE Han', SHAO Zhe-ping, FANG Qiong-lin, LIU Xiao-jia
(Institute of Navigation, Jimei University, Xiamen 361021, China)

Abstract: In order to improve the control performance of reinforcement learning, a reinforcement learning algorithm
based on the fractional gradient descent RBF neural network is proposed. Based on the evaluation neural network and
action neural network, the reinforcement learning system uses neural network memory and association, and learns to
control the inverted pendulum. The control accuracy is improved with the error tending to zero until the learning is
successful. The stability of the closed-loop system is proved. The physical experiment of inverted pendulum is carried
out. It is pointed that when the fractional order is large, the differential effect is more significant, the control effect of
diagonal velocity and velocity is better, and the mean square error and mean absolute error of angular velocity and velocity
are smaller. When the fractional order is small, the effect of integral is more significant, and the control effect on tilt
angle and displacement is better. The results indicate that the algorithm has good dynamic response, small overshoot,
short adjustment time, high precision and good generalization performance. It is superior to the reinforcement learning
algorithm based on the RBF neural network and the traditional reinforcement learning algorithm. It can effectively
accelerate the convergence speed of the gradient descent method and improve its control performance. After introducing
appropriate disturbance, the controller can quickly self-adjust and recover the stable state. The robustness and dynamic
performance of the controller meet the actual requirements.

Keywords: reinforcement learning; RBF neural network; inverted pendulum; fractional order; gradient descent; neural
network control
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