25 &5 5
2008 4 10 H

=R 25 x A
Control Theory & Applications

Vol. 25 No. 5
Oct. 2008

CEHS: 1000—8152(2008)05—0873—06

B K _EHLEE A iE

BN | S o T R (| Py £ S A

AEL RS PIRFR S

Y

(1. 4R HE TR% ABMGRLE S TREERE ST 45 FIILY R B S a5 30 5, )48 ) )1 510640;
2. TP OOREE LS A AL TRES AR, Al it W, 3. h E R R TERH B SERTFLRT, 37 TR 110016)

WE: 45 T RGMWTTOBAY, 35 1R G B BT A 20075 R 3N SC B 1) A Mk S WIPE RN E AR B ]34
T AN EERRENE I 775 LyapunovAg @ v S Nt A E M TolRS e PE AR TR IR E P, 55 T IXL8T5
LRI OESARURBRYE. #5, 45 T LR Sl s, fath 7O R ik Mt s . fom, 3R Tk b3

W7 IA).
KRR W HLa N BERAE; FoeE b, P il s
FESHES: TP24 XHkHRIRAD: B

A review of the remote-control theories and methods for

internet-based robots
WANG Shi-hua!, XU Bu-gong!, LIU Yun-hui? , XI Ning3

(1. Laboratory of Real-Time Control through Internet and Fieldbuses, College of Automation Science and Engineering,
South China University of Technology, Guangzhou Guangdong 510640, China;
2. Department of Mechanical and Automation Engineering, The Chinese University of Hong Kong, Shatin New Territories HongKong;
3. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang Liaoning 110016, China)

Abstract: This review describes the system models and the three key problems to be concerned with. They are the
stability, transparence and network delay process. It also elaborates on the four main techniques for stability analysis,

which are Lyapunov stability, input-output stability, passivity and event-based stability. Their advantages and restrictions

are summarized. Various control schemes are briefly reviewed. Future trends of development are indicated
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1 5|5 (Introduction)
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Fig. 1 General model for teleoperation systems
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Fig.2 Two-port network model for teleoperation systems
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2.3 ETHAHA(Event-based model)
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Fig. 3 Event-based model for telerobotic systems via Internet

3 X R @ (Key problems)
3.1 F3E PE(Stability)
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3.3 ML RE(Network delay)
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4 F25E M4 P (Stability analysis)
4.1 LyapunovFa i€ 4 (Lyapunov stability)
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4.2 W A\-HrHEEE M (Input-output stability)
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Fig. 4 Input-output feedback connection
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Fig.5 Wave transmission with matched terminal

4.4 FEFHMAFEEM (Event-based stability)
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5 43K #E (Control schemes)
5.1 P4l (Predictive control)
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5.2 P AL (Network process)
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5.3 # e (Intelligent control)
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6 5T 3 (Research perspective)
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7 R 45(Conclusion)
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