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A New Approach to the Inverse Problem of Six-link

Manipulators via the Optimization Technique
Shinobu SASAKI

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Tbaraki-ken

(Received May 2, 1989)

In this paper, a powerful approach is presented to solve the inverse
kinematics of manipulators by associating an expression as to manipulator
hand position and orientation with an optimization technique. The key
point in this approach is to depart from the fixed and customary idea of
dealing with all given articulated variables at a time and to pay atten-
tion to only three cf them, while the remaining three variables are
considered to have dependent relationships with the first three variables.
The linearized model of a specified performance index composed of these
three variables plays an important role in determining the desired
solutions,

The results of computer simulation showed that numerical solutiocns
were sufficiently reliable. Theoretically, this approach is applicable to

all types of six link manipulators with rotational and/or revolute joints.

Keywords: Optimization Technique, Separation of Variables, Performance

Index, Six-Link Manipulator, Inverse Kinematics
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Fig. 1 A Six-Link Manipulator Studied
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AAG =B
A8, 1B, , 06,
X
6 = Oy + AB !
B, = 6, + 0B,
83 = 63 + Aeg,
3
N=N+i |®
Fig. 2

T

- 10 —

i
Determination of
8,, 62,03

y

Calculation of
B4, B5, 6B

Physical Constraints™
Satisfied ?

1

T

b

No Sol

utions

Desired Solutions

14
STOP

Computational Algorithm
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