559 5 4 W) O R & o M Vol.9 No.4
2014 4 8 A CAAI Transactions on Intelligent Systems Agu. 2014

DOI:10.3969/].issn.1673-4785.201305055
P 2& tH AR 331k - hitp :// www. enki.net/kems/doi/ CNKI : 23-1538/TP.20131101.1720.006. html

it i BRI A0 LOR 238 A0 MR AR

BB A S

(L.AZBRLFERFRE HEMIRZ, A 523808; 2.7 A Lk KF AFER, S &R SN 510006)

7 E AR AR SR A B EE RS AR - Wchn VA S T RIS AR BRI RL AR S X R
A3 HEFT LQR #5476 LQR FEiilh, AUEME @ A1 R (Y BEIUE BErg Wi 5 4540 (4 30 1 SORi Al g o ZEbm e Bk 58
BXTBERE Q A R #EATORAL YRR I 38 2 R BCHT Y i 22 75 I Bk BR 5K I e A AR = Bk 1y 2 A R B8 07, IRl i
A I B ER PR AR i SOt T, [ B SC S0 3R B 2 R R RE A A AT I R AU RE @ AT R L fiff LQR 45
TR BB A5 Wl JE 5 A PR REEOR L

RSEIF  LQR ¥ 48 ; 5743 et e Bk s AL BT T BUERE

FESES TPIS  XHEIRER A XEHS:1673-4785(2014) 04-480-05

5 AR B E, BRETRE. BUIERRE AN LOR RIS MALIRIT[I]. BEREEM, 2014, 9(4) : 480-484.
5| &= :PENG Yong, CHEN Yugiang. Optimal design of the LQR controller based on the improved shuffled frog-leaping al-
gorithm[ J]. CAAI Transactions on Intelligent Systems, 2014, 9(4) : 480-484.

Optimal design of the LQR controller
based on the improved shuffled frog-leaping algorithm

PENG Yong', CHEN Yugiang'"*

(1. Department of Computer Engineering, Dongguan Polytechnic, Dongguan 523808, China; 2. Faculty of Automation, Guangdong U-
niversity of Technology, Guangzhou 510006, China)

Abstract; Based on the inverted pendulum system which is multi-variable, nonlinear and strong coupling, a mathe-
matical model of the inverted pendulum is established by utilizing the Newton-Euler method, and then the LQR con-
trol is implemented for the model. The weighted matrices Q and R have a direct impact on the dynamic response and
control of the single inverted pendulum. During optimization of the matrices @ and R through use of the standard shuf-
fled frog-leaping algorithm, the new worst frog jumping strategy can effectively improve the global search ability of the
algorithm and the adaptive jump factor can speed up the convergence. The simulation experiment shows that the im-
proved shuffled frog-leaping algorithm can effectively obtain the optimal weight matrices Q and R; as a result, the
effect of the LQR controller meets the performance requirements of the single inverted pendulum.

Keywords: LQR controller; inverted pendulum; improved shuffled frog-leaping algorithm; optimal design; weight
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Fig.1 The model of inverted pendulum system
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Fig.2 The optimization LQR process of SFLA
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