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Experiment Study of a Mechanical Manipulator under uncertainty

by Hybrid Fuzzy P + ID Controllers
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Abstract: This paper presents a hybrid control scheme for the mechameal manipularor, which consists of a furzzy logic pro-
portional controller and a conventional inegral and denvative one { Fuzzy P+ ID}. In comparison with the PID controller, only
ure additional parameter should be adjusted to tune the Fuzzy P+ ID conwroller. The proposed control scheme is implemented to
contral a two-link manipulator- EDDA under geometrical parameters” changes. The experimental results on both of tracking and

step control demonstrate the effectiveness and the robustness of the Fuzzy P+ ID controller.
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Fig. 1 Control schemes
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Fig. 2 Membership functions and combined control regions
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3 $1l# B -EDDA ( Mechanical manipulator-

EDDA)
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Y = [::I + I::: + [fm] = 3, lkg—mz’

xa= Lma+ myp, = 7.5kg*m:.

' . (7)
vy = foa= 0.53kg " m.
vy = map,s = 1.06kg m,
Ty = Ft| = bNm.
Xy = Fa o= 3Nm,

) (87
i = Fz] = lhlll.

xg = F,a = 0.5Nm.
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4 B 2 % Control of manipulator)
4.1 MrEXFE®l (Step control )
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Fig. 3 a mechanical manipulator directly driven by the
elecromagnetic forces of motors
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Fig. 4 Step control of the manipulator with mass change
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Fig. 3 Tracking control of 1be manipulator with
mass changes
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Table 3 Tracking control performance

specifications with mass changes
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