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A Robotics control of Complicated Structure by means of
Inverse Kinematics Calculation based on Virtual Jacobian Matrix
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The use of robots is expected not only for industrial fields but also for non-industrial fields, such as medical, welfare, disaster rescue, and so on.
Non-industrial robots, however, are always exposed to a change of working environment to be different from industrial robots. So they are required to
move with taking a various pose to be adaptively desired for a change of working environment.

This paper presents a framework of robot motion control based on interaction between robot embodiments and working environments, and describes
the detail of the embodiment model proposed for representing robot poses and motions.
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Fig.1 Virtual Manipulator Image
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Working Plane(Joint Subspace)

Vy:eigen vectorl
V,:eigen vector2
V3: orthigonal to V;andV,
Jx:Jacobi Line coodinatel
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Fig.2 Basis Vector and Eigen Vector
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Fig.3 Calculation Model
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(b) Independence relationship

(a) Subordinate relation

Fig.4 Venn diagram of K in Joint Subspace

3. YTalL—v3ay
2 WIEZEE CEES % 3 BEiOM 3)DEF A AR LR E LT
BV I 2L —a v &i7H. TOR, FAZHALBIZOW
TRDOTK,, KgDFMELTO L DI E LEIEZ it L.
1. dimK,=2, dimKz=1, K, LKy
2. dimK,=1, dimK;=2 , K, L Ky
X5 M6IkEEERYT. MsbDL I, K22 HHEE, K,
121 BHEM > THEHEZ1TH EK 5@ D K5I BIE A IS
L. 2RIk, BHEZEXDHZ LT, BEEEZEETES
ZEWRGIoTs. BHRRRICER TEX 5 Z & &8 L.

Target A

Target B

)

A \m’kl.a

(a) Operation up to the target point A (b)Joint Space R3 (Target A)
Fig.5 Result of simulation 1

(a) Operation up to the target point B (b) Joint Space R3 (Target B)
Fig.6 Result of simulation 2
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