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Identification of Internal Heat Source Position by Using
Coalition-Based Ant Colony Optimization Algorithm

LI Bohan, LU Mei
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: In order to improve the accuracy and efficiency in solving the inverse heat source
problem,a coalition-based ant colony optimization method was introduced based on the features of
the influence of heat source position on boundary temperature profiles. In the method, the coalition
coefficient that reflects the similarity between the real temperature profile and the measured ones
was selected as the heuristic information value for each coordinate of the position of heat source.
The route construction rule and the building of objective in the ant colony optimization were also
modified. Instead of the actual experiments, the temperature measurements at the measurement
points were obtained from numerical simulations. With the help of computer programming, several
times of computation were carried out to test the modified algorithm. The results show that the
definition of the heuristic information value and the method of building objective functions can help
the ants to identify the quality of the path,so that the ants can converge on the real route quickly.
The computational efficiency is improved by 18 % ~60% compared with that of the algorithm that
does not consider the coalition coefficient.
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Tab.2 Measurement point position and its temperature

at the boundary of y =0

fL#/m (0.000 5,0) (0.003 5,0) (0.010 5,0)
/K 310.07 310.32 311.55
{78 /m (0.029 5,0) (0.035 5,0) (0.040 5,0)
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/K 312.30 308. 34 308. 22

3 x=0.1RANECEREELERE(HHEITEMS)
Tab.3 Measurement point position and its temperature

at the boundary of x =0.1

£ /m (0,0.000 5  (0,0.0085)  (0,0.0155)
/K 308. 22 309. 00 309.51
fLE/m (0,0.0215  (0,0.0275  (0,0.0315)
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/K 309.12 306.39 305. 46
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