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An Adaptive Fuzzy Controller Based on a Neuron and Its Application
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Abstract: A fuzzy controller based on conventional fuzzy controller is proposed for modifying the fuzzy control query table
on-line by a neuron. It is shown, by the computer simulation results and the practical application in milling process, that the per-

formance of the adaptive fuzzy controller based on a neuron is better than that of the conventional fuzzy controller.
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2 RETTEME FIR 454 (The structure of the
adaptive fuzzy controller based-on a neuron)
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Fig. 1 Block diagram of the adaptive fuzzy controller based-on a neuron
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Table 1 The fuzzy control rules table

k2 EHEHAEAR
Table 2 The fuzzy control query table

AUJ/NL NM NS ZE PS PM PL Ay -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
NL |[NL NM PL PM PL * * 610 0 0 0 1 2 4 4 4 6 7 6 17
NM|NL NM PM PS PM ZE ZE _s5/0 0 0 0 1 2 4 4 4 6 6 6 6
NS |NL NM PS PS PS PS PM 40 0o o 0o 1 2 4 4 4 6 7 6 7
ZE \NM NS NS ZE PS PM PL 3l_2-2-20 -22 5 5 5 6 6 6 6
3%22:?;5;%; 2|-4-4-4-30 0 1 4 4 6 6 6 7
PL | x % NL NL NL PM PL “1|-4 -4 -4-3-30 1 4 4 6 1 6 1
— N — 0l-7-6-7-6-4-10 11 6 7 6 17
M0 FRHHRE S (TAE—FI ) Ll e e i i-10 0 3 4 4 4
%mFﬁ?%ﬁm?%(%zﬁ)' 2 1-7 -6 -7-6-4-4-10 0 2 4 4 4
3 ORMEHEORNAE 3 /-6 -6-6-6-3-3-10 0 0 2 2 3
( Modification of the fuzzy 4 |7 -6 -7 -6 -4 -4 -4 -3 -1 -1.0 0 3
Control query table) 5 -6 -6 -6 -6 -4 -4 -4 -2 -1 -1 0 0 0
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5 {5E (Simulation)
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Fig. 2 The simulation reslults of the fuzzy controllers when the parameters of the controlled plant change
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6 X345 R 5 5 Hr (Experimental results and
discussion) ‘
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6.1 HUEHEHIE R EMIEH RS (The fuzzy control
system in NC milling process)
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Fig. 3 The architecture of the fuzzy control system in NC milling
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6.2 X8 (Experiment) .
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Fig. 4 The machining sketch map under varying axial

depths of cut
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Fig. 5 Experimental results

7 412 (Conclusion)
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