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Table 1 Inverse calculation results corresponding to different numbers of observation points(unit; W)

numbers of measuring points N,

strategy
2 4 6 8 10

basic ACO 72.001 72.002 72.000 71.999 72.000
adaptive ACO 73.002 72.450 72.117 72.112 71.998
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Table 2 Inverse calculation results corresponding to different measuring errors

optimal solution worst solution average average objective
error algorithm .

Dy /W Dy /W D, /W function J,
basic ACO 72.00 71.89 71.950 0.034 987

o =0.0
adaptive ACO 72.00 71.99 71.999 0.013 539
basic ACO 72.04 72.09 72.069 2.113 520

o = 0.01
adaptive ACO 72.05 72.07 72.063 1.861 295
basic ACO 72.12 72.25 72.215 4.846 829

o = 0.02
adaptive ACO 72.11 72.20 72.182 3.483 849
0.05 basic ACO 73.45 74.62 73.920 8.673 692

o =0.

adaptive ACO 73.18 74.53 73.860 7.563 728
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Fig.3  Variation diagram of the heat source
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Fig.5 Variation diagram of the heat-source intensity
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Table 3 Influence of measuring errors on the inversion results

intensity of heat source location of heat source objective function

error algorithm

D, /W (%g,¥p) /m J(x%,y.q)
0.0 basic ACO 72.00 (0.039 5, 0.029 5) 0.013 426

o =0.
adaptive ACO 72.00 (0.039 5, 0.029 5) 0.013 426
basic ACO 72.26 (0.040 1, 0.030 7) 1.343 525

o = 0.005

adaptive ACO 72.15 (0.040 0, 0.030 4) 1.042 816
0.01 basic ACO 72.28 (0.041 2, 0.032 6) 2.735 786

o =0.
adaptive ACO 72.27 (0.041 0, 0.032 1) 2.395 882
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Study of Self-Adaptive Ant Colony Optimization for
Heat Source Search in Inverse Heat
Conduction Problems

ZHANG Tao, LU Mei, LI Bo-han, TAO Liang
(School of Energy and Power Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, P.R.China)

Abstract: A model based on ant colony optimization (ACO) was presented for the solution of
two-dimensional stable inverse heat conduction problems (IHCP). According to comparison be-
tween the measured information at boundary points and the calculated temperature at those
points, the IHCP was transformed to an optimization problem. By means of different path con-
struction methods the ACO was improved as a self-adaptive algorithm to inversely calculate the
heat-source intensity and location with high precision. The results show that the present self-a-
daptive ACO with the path construction methods for different inversion parameters is robust and

accurate for the search of location and intensity of the heat source.
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