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The effect of the accuracy of senmsitivity matrix on a boundary

temperature estimation
Ki Wan Kim and Seung Wook Baek

ABSTRACT

Inverse radiation problems are 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 investigate the effect
of sensitivity matrix on the estimation accuracy, various sensitivity calculators such as
finite-difference approximation, automatic differentiation and Broyden combined update
were adopted, and compared their accuracy and computational efficiency. Furthermore,
the effects of the number of measurement points and measurment error on the
estimation accuracy have been inspected. Total three inverse methods of Quasi-Newton
method, conjugate-gradient method and Levenberg-Marquardt method are utilized as a
iterative regularization technique for the validation of inverse solution in this process.

Key Words : Inverse radiation boundary analysis, Automatic differentiation, Broyden
combined update, Conjugate-gradient method, Levenberg-Marquardt method
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Fig. 2 Estimated temperature distribution
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Table 5 Comparison of iteration number and
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Fig. 3 Estimation of temperature for test
function 2 : (a) ¢,=50, (b) o,= 100

Table 6 Comparision of iteration number
and computational time for QNM+BC and
QNM+AD when measurement errors are

considered
Error QNM+BC QNM+AD
level | Iter. | CPU R Iter. | CPU c
(o, | no. | (sec) BE | no. | (sec) RE
50 6 50.9 | 0016 4 1643 | 0.015
100 5 482 | 0.026 4 1538 | 0.026

FHEH (Newton) &2 T3 3|2 AZF87] 9
A FAFMHCCM)T &34 23] dig o
e #Hse  7l%o] 3= Levenberg-
Marquardt &y (LVMQ) & o, =507 %o 83}
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