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Application of the Adaptive Wiener Filter in Infrared
Image Denoising for Molten Steel

ZHAI Pan, WANG Ping
(Shandong Huayu University of Technology, Dezhou 254011, China)

Abstract: The application of an infrared temperature measurement system reduces the occurrence of safety
accidents during manual temperature measurement. However, the accuracy of the measurement depends on
the quality of the image obtained using the infrared thermal imaging camera. To reduce the influence of
noise on the quality of molten steel infrared images, this paper proposes a denoising method based on
adaptive Wiener filtering. The autocorrelation parameter exponential decay model is used to control the
computational complexity and sensitivity of the algorithm, thereby effectively improving the denoising
performance of the Wiener filter. Based on the denoising processing of molten steel infrared images at
different temperatures, it is verified that the proposed denoising method has better denoising performance
than Wiener filtering and sparse decomposition methods.
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Fig.1 Structural diagram of molten steel temperature detection
system
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Table 1 Information for temperature correction

Temperature/'C 25.0

Target distance/m 2.2

Atmospheric transmittance/% 100

Window transmittance/% 100

Global emissivity/% 62
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(b) Denoised image using wiener filter
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(c) Denoising image using sparse decomposition
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(d) Denoising image using adaptive wiener filter
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Fig.2 Denoising comparison of molten steel infrared image at
1600°C
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(b) Denoised image using Wiener filter
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(c) Denoising image using sparse decomposition

(a) RarEB

(a) Original image

(d) Denoising image using adaptive wiener filter
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Fig.3 Denoising comparison of molten steel infrared image at
1696°C
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Table 2 Comparison of denoising effect of molten steel infrared

image under different temperatures

Noise processing MSE PSNR/dB

method 1600°C  1696°C  1600°C 1696°C
Wiener filter 0.1130 0.1261 10.235 10.095
Sparse decomposition ~ 0.0906  0.1001 18.539  19.168
FIR wiener filter 0.0798 0.0805  25.683  26.956
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Table 3 Comparison of the steel temperature data

Original image Fig.2(a) 1525
Denoised image using wiener
filter Fig.2(b) 1556
Denoising image using sparse
decomposition Fig.2(c) 1576
Denoising image using
adaptive wiener filter Fig.2(d) 1591
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