%30 % H1H KZRFFMARAFR Vol.34 No. 1
2014 51 A Journal of Chang'an University(Natural Science Edition) Jan. 2014

XEHES:1671-8879(2014)01-0115-05

3 F Udwadia fll Kalaba F 1Y
MR I 00 R 35 42 il

k# k', CHEN Yehwa®, -Fug !
(L KB B THOAR 5% 4 07 T4 56 50 % B 7% 710064,
2 VA TR TR HLBR TS BE W W AR 22 K 30332-04)

o E AR G R IR R RE T — AR k. %k d 2 £ Udwadia fe
Kalaba 7 #2 # & al b 5T A R FIANFAS S B R FHI S BT AR RAEN A R AT
KM, BHERT ERR X LR RN B E R A — L R R A A2 RA A PRI
BR.ATHRZHRERE LN A G — 8RR R 5 #R Udwadia # Kalaba 7 24 &
TR R ARk, EXAAIRL MG E L, B 5 A RB T AR R T AR
HRIRER R AT T PR AR ENRTE DA FRAE, LB T EME M, I A B EIRK
FHiriaHERG AL, B Matlab 535 A B E 20 BH. AL R THALR, H A
R R A LRI R A ST AR ZF ik TAE R BRI RATE %
B 42 4B AU AR LI R RN T B A EE 3 45 RSB K WA Kk T RATFIIRIZE T A %
TR G &KL I A BB e SRR R

FK4BIA AUk T 42 ; Udwadia A= Kalaba 77 #2 ;43 IR 29 & s WU A 5 3 95 5 45 )

hE4 K S  THILS XEk AR ARG A

Mechanical manipulator tracking control based
on Udwadia and Kalaba equation
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Abstract: A new approach to the tracking control of mechanical manipulator was proposed based
on the Uwadia and Kalaba equation, by which we could obtain the constraints without using La-
grange multiplier or other auxiliary variables. Different from other existing approaches, the de-
sired performance and desired trajectory were treated as constraints. The problem was then to de-
sign a control which could render the system to follow the constraints. Based on the Udwadia and
Kalaba equation, the closed-form expression of the servo constraint was proposed. Based on the
idea of servo constraint control, the servo constraint control of mechanical manipulator was pres-

ented through theoretical analysis. The goal was to render the mechanical system to follow the
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constraints after establishing the dynamic model of the system. The simulation research was con-

ducted using Matlab. The results show that the servo constraint control can be obtained using

this method, the results of manipulator components’ movement meet the requirements and the

tracking trajectory of manipulator is perfect and exact. 1 tab, 6 figs, 15 refs.

Key words: mechanical engineering; Udwadia and Kalaba equation; servo constraint; mechanical

manipulator; tracking; control
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