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A Design Method of QFT with Improved Loop Shaping Approach using GA

& A -F M- E R
(Ju-Sik Kim - Sang Hyuk Lee - Jeong-Woong Ryw) ~

Abstract - QFT(Quantitative Feedback Theory) is a very practical design technique that emphasizes the use of
feedback for achieving the desired system performance tolerances in despite of plant uncertainty and disturbance. The
fundamental concept of QFT is a loop shaping procedure that a suitable controller can be found by shaping a nominal
loop transfer function. The loop shaping synthesis involves the identification of a structure and the specialization of
parameter optimization of a desired system. This paper presents an improved loop shaping approach of QFT with model
validation using GA(Genetic Algorithm). The method presented in this paper removes the problems of iterative operation,
transformation error, and mode] validation in the conventional methods without consideration of frequency domain.
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Table 2 Control parameter, initial condition, frequency region

and number of parameter
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parameter value
generation 100
population 20
crossover probability 0.95
mutate probability 0.05
chromosome n¢ 3bit
number of data N 100
weighting factor k 0.5
weighting factor A 04
region 10735 < < 102718
numerator part 4
denominator part
GAE 0I8% MME 2= dMHE HE QFT dA%E

(49

1.4[dB]

-
(=]

MAGNITUDE [dB]

A
=)

-5?0" 16" 1E 10
FREQUENCY [rad/sec]

Y 6 MMASe FusSE
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and number of parameter
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population 20
crossover probability 097
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chromosome n¢ 3bit
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weighting factor k 05
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Fig. 8 Coefficient identified by means of suggested method
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