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Abstract

Inverse radiation problems were solved for estimating boundary temperature distribution in a way of
function estimation approach in an axisymmetric absorbing, emitting and scattering medium, given the
measured radiative data. In order to reduce the computational time for the calculation of sensitivity
matrix, automatic differentiation and Broyden combined method were adopted, and their computational
precision and efficiency were compared with the result obtained by finite difference approximation. In
inverse analysis, the effects of the precision of sensitivity matrix, the number of measurement points
and measurement error on the estimation accuracy had been inspected using quasi-Newton method as
an inverse method. Inverse solutions were validated with the result acquired by additional inverse

methods of conjugate-gradient method or Levenberg-Marquardt method.
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Table 3 Sensitivity coefficients and computational
time for FD and AD at k=1

8q,./0P, j=1,..,5
j FD AD
1 7225.96 7225.95
2 4588.74 4588.78
3 3948.58 3948.62
4 3370.99 3371.03
5 2807.63 2807.67
CPU time
104.2 65.5
(sec)

Table 4 Sensitivity coefficients and computational
time for FD, AD and BC at k=2

6q51,~/6P1, j=1,.45
j FD AD BC
1 10455.12 10455.11 7163.19
2 6639.37 6639.43 4542.92
3 5713.13 5713.20 3920.97
4 4877.43 4877.49 3362.51
5 4062.31 4062.37 281833
CPU time
124.09 78.09 0.0025
(sec)

Table 5 Comparison of iteration number and com-
putational time for QNM+AD and QNM+BC

Test QNM+BC QNM+AD
function | Iter. no. CPU(sec) Iter. no. CPU(sec)
2 33 134.37 7 212.34
3 12 67.34 7 210.87

Table 6 Comparision of iteration number and com-
QNM+BC and
QNM+AD when measurement errors are

putational  time for

considered
Test | Error QNM+BC QNM+AD
funct| level | Iter. | CPU . Iter. | CPU .
ion | (o,,)| no. (sec) RE 1 o (sec) rE

50 6 509 | 0016 | 4 164.3 0.015

100 5 482 {0026 | 4 153.8 0.026

50 5 46.6 | 0.004 | 4 152.4 0.004

100 5 46.7 |1 0008 | 3 119.5 0.010
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