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A Hybrid Genetic Algorithms for Inverse Radiation Analysis
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Abstract
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A hybrid genetic algorithm is developed for estimating the wall emissivities for an absorbing, emitting, and

scattering media in a two-dimensional irregular geometry with diffusely emitting and reflecting opaque

boundaries by minimizing an objective function, which is expressed by the sum of square errors between

estimated and measured temperatures at only four data positions. The finite-volume method was employed to

solve the radiative transfer equation for a two-dimensional irregular geometry. The results show that a

developed hybrid genetic algorithms reduce the effect of genetic parameters on the performance of genetic

algorithm and that the wall emissivities are estimated accurately without measurement errors..
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(b)

Fig. 2. Schematics of (a) control volume and (b)

control angle.
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(0. 0) (2.2, 0)

e ! measurement point

Fig. 3. Schematics of the physical system and the
position of four measurement points.
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Fig. 4. Comparison of Best fitness between GA
without LOA and GA with LOA for different

random seeds.
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Fig. 5. Best & average fitness histories for various
probabilities of crossover.
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Table 1 Estimated emissivities & relative errors.

A | Fa | A | AL A (%)
€1 0-1 0.7 0.7003 0.04
€ 0-1 0.7 0.7015 0.21
€3 0-1 0.7 0.6991 0.13
€ 0-1 0.7 0.7001 0.01
4. 2 E
2 =ToME AZS Hybrid GAE A9Fstal
O s ASE 3, 23 vAa FgA A
4719 Z=HSEE JHA WA BAE S(wall
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