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An Adaptive Controller Design and its
Application for a Flexible Joints Manipulator

¢ Hee-Seok Rho

Eung-Seok Kim

Dept. of Electrical Eng. Han-Yang Univ.

Abgtract - This paper proposes an adaptivé control system
using a 80286 wmicroprocessor-based system and DC servo
wotors for the control of flexible joint manipulator. In
this paper, we construct the controller based on a
singular perturbetion strategy damping out the elastic
oscillations at the joints . we added to the controller
the compensator for damping the joint and the term for
decreasing the position error between the actuator and the
link in order to improve the asysmptotical convergence of
the position of the link,

It is shown that the implementation of this contral

algorithm can be practical.
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Keon-Young Yi Hai-¥on Yang
D(q1)qi+C(g1,q1 )a1+6{q1) = K(N"1ga-q1) 2.1
Jun + Bugm + NIK(Nlga-q1) = u (2.2)
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1) a1, queRle & 247 {3 357 A&
2 e (n & 939 )

2) D(qi) : R0 — Rexa® RE q1 e kv of
i3 sympetric positive definite ¢l
2 &4 4 34

3) C(a1,q)gn @ Rexs x Ro — Re & HYH 9l
4lel W] ( Coriolis and Centrifugal
vector)

4) G(qr) : Re — R & 39 ¥y

5) N, K € Rexn & 2}t diagonal positive
definite matrixq! gear ratio matrix®}
&8 Ag ¥y

6) Jo e Rusad Agrie] B4 9y

7) Bme Roeo@ HE7] HAZe H4 opd
A4 8@ (Viscous friction coefficient
matrix)

8) u e R MEI actuator® ¥ YA

' 3 99

A8 A2.DH H(2.2)e BYY fd4% 26U &F
wAalolch, whebd Ne1o]lR k=ooehe 7HYioiAM Al(2.1),
A(2,2)& vhd 29 thEH Yrh

(D+Ju)qi + (C+Ba)an+G=u (2.3)
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(D+Jw)q1 +{C+Ba)q1+G = Y(q1,q1,41)6
=y (2.4)

o714 Y(qi,q1,qi) € Roxr & 7]39] Y4
E& 248 2He regressor matrix, 6 € Rr
& arpa4 9y

Ad) Clar, a1 )& HBY uyst==H b-2
7} skew symmetric 4 U & U&KEA Hch
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hiqi + Bigr + Mglsin(qu) = k{qu-q1) (5.1)
Jo Gn + Bn Gn * kigw-q1} = u (5.2)
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