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A High Resolution Reconstruction Method of Temperature Distribution in
Acoustic Tomography

Abstract

Abstract: Accurate measurement temperature distribution is important for industrial production. In order
to solve the number of mesh divisions will impact reconstruction accuracy in acoustic tomography, the
TR-RBF (Tikhonov regularization-radial basis function) reconstruction algorithm is rebuilt to reconstruct
the temperature field with high resolution. The Tikhonov regularization is used to reconstruct the
ultrasound time of flight (TOF) to obtain a temperature distribution on coarse grids, and use local
weighted regression method to smooth processing; use RBF neural networks to predict the temperature
distribution on fine grids. Through numerical simulation with and without noise, compared with ART,SVD
and Tikhonov, the proposed algorithm improves the reconstruction accuracy greatly and has the best anti-
noise performance in the case of typical peak temperature.
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Abstract: Accurate measurement temperature distribution is important for industrial production. In order
to solve the number of mesh divisions will impact reconstruction accuracy in acoustic tomography, the
TR-RBF (Tikhonov regularization-radial basis function) reconstruction algorithm is rebuilt to reconstruct
the temperature field with high resolution. The Tikhonov regularization is used to reconstruct the
ultrasound time of flight (TOF) to obtain a temperature distribution on coarse grids, and use local
weighted regression method to smooth processing; use RBF neural networks to predict the temperature
distribution on fine grids. Through numerical simulation with and without noise, compared with ART,
SVD and Tikhonov, the proposed algorithm improves the reconstruction accuracy greatly and has the best
anti-noise performance in the case of typical peak temperature.
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