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Position Control of a Redundant Flexible Manipulator

Jin-Soo Kim*

{ Abstract i

In this paper, we discuss the vibration suppression control of spatial redundant flexible manipulators through pseudo-
inverse of Jacobian. In order to verify our method, the experiments are performed for PTP(Point To Point) motion of spa-
tial flexible manipulators (1) with no redundancy (2) with one redundant DOF(degree of freedom). Finally, a comparison
between these results is presented to show the performance of out approach,
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Fig. 1 A photograph of experimental robot setup
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Fig. 2 Joint, motor, links and link deflections of Arm (i=3, 5)

Table 1 Parameters of ADAM

Parameter Value
Length of link 3 [m] 0.50
Length of link 5 [m] 0.50
Bending stiffness of link3 [Nre] 291.6
Bending stiffness of link5 [Nrr] 102.1
Mass of elbow [ke] 6.0
Mass of wrist and end-effector [ke] 2.7
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Table 3 Movement of end-effector in x direction

Xm] | y{m] | Am} | ofrad] | Arad] | Arad]
Initial | 1.10 | 0.15 | 0.00 | 0.00 | 0.00 | 0.50
Desired | 0.95 | 0.15 | 0.00 | 0.00 |-0.00 | 0.50

Table 4 Movement of end-effector in y direction

m] | yim] | 4m] | afrad] | Arad] | y{rad]
Initial | 0.95 | 0.15 | 0.00 | 0.00 | 0.00 | 0.50
Desired | 0.95 | 0.35 | 0.00 | 0.00 |-0.00| 0.50
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Fig. 5 Deflection and velocity command in x direction
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Fig. 7 Deflection and velocity command in y direction

88

(ramp)} H o] FZo] oM T4 Aotk £F o] 43
TYY ¥U2E Fig. 444 @, v A4 $H, Fig 69l
A 8 QRS Ve AASHAME o2 o] F
A o] ARS2FH o FAHES Ze #A U E
dolele] slojM At AFHEE o] Fete] A/AAA
g FYste il a9 gAdER £ 9HAE 3
242 058 By € 5 Qlvk BE £ fHAY
FaE 34 Eoad] #2E ustd, 5 dux A
o AME EEAYS & 5 Uk & w=EAlA o] 83
AEAA Aof AHL Alage] HFAYS nefdtd 4A
stlct B2 d8E FAM AFAA Aol FEAC]
UEE HAF £+ Aot 43 AN e FPsiA @
=tk

5.8 B

334§ WU EolEle] AL, AARANN A5
A7t gelgt 7|72 2AE7 e AF7|oE o] &t
of & AFAEI} TEE AA7} o EdolE e A4
of o2& grd HAste dye] Aot aeh B =
BN e AADANA 71&2 wEYole 72 2
Heto] 2AfE MAE A4 ik J{AREE 2
£ f9 w1 Faco)E] ADAME o] &slof 438 585}
At

B A7dME 293 799 #9 25 ADAME 0
Aoz @ TAREY f4F dPFE o] &3 AAAA
@ TAREF 6AFEHE o] 8¢ AAAIAE o &3}
of 49 ATk x, yiakel @ AR Ao 4Y A
S fAL AY P o] 43 FAA A} YA AF
I #H EeaE A7 R obEd AL o &
#7} sivke AMd & A EEeh

o] ATHEZRE FAF APLE o] GalH AA/2H A
olsle Aol AR & &+ Stk

dngEd

(1) A4, "33 &F F4 dlElolee HzA
of (Aol 2l& 3F), AE3&3FA, Vol. 17, No.
9, pp. 87~94, 2000.

(2) AL, AfatE 219 Ao, AAFHEA,
vol. 23, ne. 12, pp. 102~114, 1996.

(3) S. ). Kim and Y. S. Park, "Self-motion Utilization



R BE7 | A= =2 Vol .10 No.3 2001. 6.

for Reducing Vibration of a Structurally Flexible
Redundant Robot Manipulator System”, Robotica,
Mar. pp. 669~677, 1998.

(4) S, AFR, Al 7 srv=a
V-2 DENBOBREEPEREF ) v, B
AW E B RE(CHR), Vol 62, No. 602, pp.
4005~4011, 1996.

{(5) M. Uchiyama, A. Konno, T. Uchiyama, and S.
Kanda, “Development of a flexible dual-arm manip-
ulator testbed for space robotics”, Proc. of the [EEE
Int. Workshop on Intelligent Robotics and Systems,
pp. 375~381, 1990.

(6) HNHER, "= £ » b HIELERER, = » i, 1988,

(7) B. Siciliano and W. J. Book, “A Singular perturba-
tion approach to control of lightweight flexible
manipulators”, Int. J. of Robotics Research, Vol. 7,
No. 4, pp. 79~90, 1988.

(8) AW, B, BTFREKE, "7 rvdvFresy
b7 — & OFHEEE, AR R P EEE, Vol 7,
No. 4, pp. 284~293, 1989.

89



