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Control of Stick-Slip Friction with a CMAC

Jong Hyeon Park*

ABSTRACT

This paper proposes a CMAC-based controller for servo systems with stick-slip friction. Per-
formance of the controller was evaluated from computer simulations and compared with that
of a conventional PID controller, Firction model used in the simulations is based upon the one
proposed by Tustin. It was shown that the CMAC-based controller settles more quickly, and
overshoots less than the PID. It was also shown that the CMAC is less sensitive to the

changes of the plant parameters.

Key Words : Stick-Slip(®2F nlz¥), Friction Model (12 2d), PID Controller (8] #%& ol Aof
71}, Computer Simulation (A58 29| 4%), Plant Parameters (EHE s}vls)
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Fig. 1 A block diagram of CMAC structure
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Parameter Size Unit
Kt (Torque Censtant) 0.5 kepfcm/A
Kv (Voltage Constant) 1.9415 V-s/rad
J (Inertia) 0.3170 kpf-cm-s-s
R {Armature Resistance) 1.8 Q
T, 0.6 kgf-cm
Az 04 kef-cm
6, 0.1 s/rad
b 00 gem
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Fig. 4 Settling times are often very long and
change very frequently for M=1000, C=64,

and £=0.6.
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Fig. 5 CMAC controller shows good steady respons-
es even after 30 learning trials for M=1000,

C=8, and £=0,1,
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Fig. 6 Settling times are steady low after few ini-

tial trials for M=1000, C=8, and £=0,1.
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Fig. 7 SBettling times are steady low with few
exceptions for M=1000, C=8, and P=0.3: too

large 8.

L D = =+ + 0

0
500 1000
Trials

Fig. 8 Settling times are very much steady low
after a few initial trials for M=10, 000,

C=8, and £=0.1.
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Fig. 9 Settling times are long and change very
often for M=500, C=8, and £=0.1: too small
memory areas.
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Fig. 10 Responses of the CMAC and the PID: the
CMAC settles much more quickly.
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Fig. 12 Responses of the CMAC and PID when the
inertia, J, is increased by 50%: the CMAC
still performs better than the PID.
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