[shER RS THERCE  532% 1996 12H]

HERBREEH EHT 3 Y ¥ 7 ROBEVHIE

HE Mk, WA EET, WA X

Dynamic Control of a Link System
Having Unactuated Joints
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This paper shows the analysis of controlling the position of a link system that

has unactuated joints. We consider an n degree of freedom system having m

actuators and the same number of controlled degree of freedom. Therefore, each

degree of freedom is n-m unactuated and controlled and 2m-n actuated and

controlled, and n-m actuated and uncontrolled, respectively. We will illustrate that

the relation between the system’s degree of freedom and the number of actuator and

the portion of the dynamics corresponding to the controlled degrees of freedom can

be linealized by nonlinear feedback. Simulation results are presented showing the

performance of horizontal two link and three link robots.
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Table 2 MODEL-A Dimensions
CASE 1 2 3 4
Mass m, 0.5 0.5 0.5 0.5
Length 1, 1.25 1.5 2 0
Interia I, 0 0 0 0.5

3

2
Time(s)

Fig. 2 Step response of MODEL-A (Reference input

180 deg for 6,)
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Table 3 MODEL-B Dimensions
CASE 5 6 7
Mass m, 0.5 0.5 0.5
Length 1, 0.5 1 2
Inertia I, 0 0 0
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Fig. 3 Step response of MODEL-B (Reference input
180 deg for 6,)
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Table 4 MODEL-C Dimensions
CASE 8 9
Mass m, 0.5 0.5
Length 1, 0.5 0.5
Length I3 2 0
Inertia I, 0 1
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Fig. 4 Step response of MODEL-C (Reference input
90 deg for 6, and 6,)
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