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Roubust Design Using Fuzzy Logic Optimozation

Yangwon Kwon®*, Jongsuk Lee,
*School of Electrical & Electronics Eng..

Abstract - To design high quality products at
low cost is one of very important tasks for
engineers. Design optimization for performances
can be one solution in this task. There is the
robust design which has been proved effectively
in many fields of engineering design. In this
paper, the concept of robust design is
introduced and combined to the fuzzy
optimization method and the fuzzy logic system
method with non-singleton. These methods are
applied for data analysis to get optimum
parameters and to reduce experiments. The
optimum parameter set points are obtained by
the proposed methods. These methods are
applied to a filter circuit, a part of the audio
circuit of mobile radio transceiver. The
simulation results are compared each other.
The new methods reduce and predict the effect
of parameter variation sources
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Circuit Parameters as Norminal levels Tolerance levels(%
Controllable Factors from nominal)
1 2 3

R1(k2) 10 12 15 2 0 -2
R2(k2) 100 120 150 2 0 -2
R3(k2) 47 56 6.8 -2 0 -2
Ra(k2) 10 15 22 -2 0 -2
Cl{k2) 0.01 0.015 0.022 -10 ¢ ~10
C2(k2) 0.01 0.015 0.022 ‘10 0 -10
C3(k2) 0.01 0.015 0.022 -10 0 -10
C4(k2) 0.022 0.033 0.047 -10 0 +10
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Parameter Robust Design Fuzzy Opt. Fuzzy System
Name Method Method Method
R1 15k 12k 15k
R2 100k 120k 100k
R3 56k 47k 6.8k
R4 10k 15k 10k
Cl1 0.022uF 001xF 00224 F
C2 0.022uF 001 uF 0022 F
C3 0015 F 001 xF 001 2F
C4 0022 F 0033 uF 00224 F
%3 Gain of 300 Hz
Mean Standard Deviation
Robust Design Method 0.5825 0.0383
Fuzzy Opt. Method 04977 0.0611
Fuzzy System Method 0.4982 0.0400
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#4 Gain of 700 Hz

Mean Standard Deviation
Robust Design Method 0.9380 0.0166
Fuzzy Opt. Method 1.0348 0.0290
Fuzzy System Method 0.9462 0.0190
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