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Abstract

A systematic procedure to design fuzzy PID controllers is developed in this paper. The concept
of local fuzzy control cell is proposed by introducing both an adequate global control rule and
membership functions to simplify a fuzzy logic controller. Fuzzy decision is made by using
algebraic product and parallel ﬁring arithematic mean, and a defuzzification strategy is adopted
for improving the computational efficiency based on nonfuzzy micro-processor. A direct method,
transforming the typical output of quasi-linear fuzzy operator to the digital compensator of PID
form, is also proposed. Finally, the proposed algorithm is applied to an DC-servo motor. It is found
that this algorithm is systematic and robust through computer simulations and implementation of
controller using Intel 8097 micro-processor.
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Table 1 Specification of DC servo motor INLAND QT 6202C)

SYMBOL DESCRIPTION VALUE
én motor input voltage 28v
L motor inductance 3.6 mH
R motor resistance 2.11 chms
Kt torque sensitivity 10.2 1b-in/A
J total inertia 0.19 1b-in-sec
B viscous damping coefficient 0.0312 1b-in/(rad/sec)
Ke back emf constant 1.15v/(rad/sec)
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Fig. 9 Step response of various control systems

Aek wlFoll 4835 mlejaz T zAHs FHo
&3 4, FPIDE 9434 s 5583
ddbal FLCHoh Al4baks 20u) Ax} 3hag)
7122 FdsbsAe] ZldEd), Fig 103} e ~
goat Td()e] 0.3x%e Rri=lzm, A(29)0)
3489 0-3F L 2+ 7= (intensity) We] wjA
FEF w)E 57t ALz sHgs 42
2] HF ol §-713F Aeo)4 o2 FPIDe} oduld
ol FLCAlAA| =89} Al Edlo] 4 A#& Fig 1174

Table 2 Gain of PID and FPID controller

PID CONTROLLER GAIN FPID SCALE FACTOR
Symbol
Z—N Modified ef 15.0
ecf 1.0
Kr 3.6 2.0 -
T 0.0241 0.04 Cpi 638,0
Tp 0.006 0.01
Cpd 11.25
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Fig. 10 Disturbance and sensor noise
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Fig. 11 Disturbance rejection of PID and FPID con-
trollers
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