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A VSMFC Design Method Using the Stability Theory of Lyapunov
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Abstract- This paper presents a new variable structure model following control algorithm
for control of manipulators. The reference model is a simple double integrators and the
acceleration input for the robot manipulator consists of a proportional and derivative con-
troller for the purpose of trajectory tracking. The control algorithm is derived by using

Lyapunov stability theory instead of § -8 < O, as is usual in the current VSS controller
design. This proposed control algorithm does not require good knowledge of the parameter
in the inertia matrix and is easily extendable to robot manipulators with a higher number of
links. Also, the new algorithm is computationally fast because of not requiring the matrix
inversion. The computer simulation was carried out to evaluate the performance of the
proposed VSMFC.
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(b) Position convergence during 10sec for
the second joint
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Fig. 11 Position convergence between robot
manipulator and desired trajectory of
example 2
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(a) Velocity convergence during 10sec for
the first joint
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(b) Velocity convergence during 10sec for
the second joint
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Fig. 12 Velocity convergence between robot
manipulator and desired trajectory of

example 2

< @ F stk 2d 129 (@w A zolEl
d 3 l0secgckel 2R E evEolHe X4
Hopolol Fradlds, (b T 2Rl
A gk 10seceate} Sraadlde RolFoh ol
HFragde gile QoA FAAA 1
gk w132 A zQled FEsE Bl
& SiEES rela, g 148 FuA 2QlEe|
s wdE gHES A

el ool Aol A, fiA 2 A Filol e

ot iﬁ Sabe wdel ubashked AA Aol A

4 oa
ot
l‘—?—‘
L

we sjEaloldel ¥AE 213



BERPE FAGE 384 12%% 1989F 12A

A% zwe oEeoleel
s zolEe QLS 2

Fig. 13 The input torque of first joint for the
robot manipulator of example 2

a3 13 oA (2) 9

L f'||‘

o 1 2 Al 4 E} [} 7 L] 9 (L 3

ag 14 oA A ZNE DH ] o] £ 2]
sl 2eEe gYEe
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robot manipulator of example 2
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