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Abstract

This paper propose the method to obtain the inverse kinematics and the Jacobian of the 5-bar
parallel robot and apply the nonlinear controller to the 5-bar parallel robot with the dynamic
analyses using the Jacobian of the passive joints with respect to the active ones and singular

value decomposition(SVD).

It also experimentally shows that we can do high-speed and

accuracy tasks using nonlinear control method. And it explains the relation between the property
of the position control and manipulability using a new performance index.

1. A&

L

8% 2B FZJ7} open chainTFRIAAM closed
chain 722 W&7lz U3, closed chaing o] &3
mechanism® ¢le BW. 71783 FAd59 44
& ojefst FT2E /1A o] Po] SFFI Q)
=3

A3z 2R dig 77 45 Agd o
A7t AYHPQn? FC Park®e open chain F
Z 2R g =3z el dig o2& HIY
TZ2E 7HA Al §3AHG

Closed chainTZ¢ Zgo] ol&id AAFHA o8
7H AR wol AR AG, 5% Yo B
#HE o] 22 open chainTx9 F98 sfAof whil
Aol HE a5A Bol AFHZA esttd Closed
chain?2& 713 289 5988 AAHo=2 At
e 718e Smith'd] A AL YR Paul”e
Smithel) 93} Al¢te® WHolLagrangian multipliers
g T¥3te] 982 Singh®= singular value

* Qddistn ZAZEE gy
=% 1 FFdeta 7] A F3

decomposition(SVD)& ©]-&3le] F&zH0] UYe A
2de 59d%e EQUT. Kleinfinger 3 Khalil"s
g ZEG Bt 598 AL 1HE AA A
Nakamura®= 75 ZQE g $5FE9 2
e PP ol F3e] AFAY ¢ ANFHE A
< &4

B =FAME closed chaing 7}AE 5-bar HBE
9 N7gd H4n T98 A& T 5-bar ¥
2Re BEXN3tu, Ty vldE #ojr|E A
bl 1%, DHUE AYE A T 4 UES 3

2. 7178 34

Fig. 1€ 5-bar ¥3 2% T2EE Yeliz ¢
o 2Re 279 FERAEL(E, 6;)8 24 FF
ZUE(8,,0)F 7tA™, 283 motor 13 motor 2
Atele]l AgE d otk L(i=1,..., 4)& A 2o
g JeEgn, I, G=1,..., He P2 AFFAS
vhebict,

- 529 -



Fig. 1 Schematic and Coordinate of five bar
parallel robot
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Fig.5 Tracking performance
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