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High quality infrared video image restoration algorithm
based on the improved ridgelet transform

LANG Chuanping, YANG Renhuat

( Department of Computer Engineering, Sichuan Vocational and Technical College of Communications, Chengdu 611130, China)

Abstract: In order to reconstruct high quality infrared video images from the degraded images, an image restoration
algorithm was adopted based on the improved ridge wavelet transform. Firstly, the ridge wavelet transform was carried out
for the degraded images. Then, one weighted improved adaptive pseudo median filtering algorithm was used to process the
ridge wave coefficients. Finally, adaptive Wiener filtering algorithm was introduced to suppress for “wrap around” effect of
images after filtering. After theoretical analysis and experimental verification, the relevant simulated degraded images, the
real degraded images and the peak signal to noise ratio were obtained. The results show that the algorithm in this paper is

superior to the algorithms, such as the pseudo median filtering and two types of ridge wavelet transform denoising

algorithms. The study is helpful for the research of infrared video degraded image restoration.
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Fig. 1 Comparison of the restoration results of the first image

a—orginal image 1 b—noise iamge c—PMF
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d—RTDA, e—RTDA, f—algorithm of this paper
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Fig.2 Comparison of the restoration results of the second image

a—ogrinal image 2 b—noise iamge

¢—PMF d—RTDA,

e—RTDA, f—algorithm of this paper

Fig.3 Comparison of the restoration results of the third image

a—ogrinal image 3 b—noise iamge c¢—PMF

Table 1 Comparison of PSNR value of some algorithms
images  noise PMF  RTDA,7] RTDA,® a}ij’:‘;}::;f
10%  23.347  24.335  25.608  24.518
image 1 20%  21.389  22.673  23.894  24.206
30%  19.895  20.378  21.946  23.784
10%  22.694  23.239  25.273  24.691
image2 20%  20.300  21.483  23.594  24.307
30%  19.034  19.940  21.593  23.866
10%  23.582  24.371  25.853  25.421
image 3 20%  21.488  22.673  23.651  24.896
30%  19.409  20.486  21.537  24.209
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Fig.4 Comparison of restoration results of infrared noise image 1

¢—RTDA,

b—PMF

a—orginal image 1

d—RTDA, e—algorithm of this paper

Fig.5 Comparison of the restoration results of infrared noise image 2

a—orginal image 2 b—PMF

c—RTDA,

d—RTDA, e—algorithm of this paper
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Table 2 Comparison of PSNR value of the infrared noise images

algorithm of

PMF RTDA,  RTDA,

image

this paper
image 1 21.307 22.438 23.432 24.716
image 2 20.559 21.053 22.805 23.239
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