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Abstract Stripe noise perturbs image qualities of push-broom-type aerial camera, thus eliminating stripe noise is of
vital importance to improve the precision of posterior data analysis. The main sources and the model of stripe noise in
aerial images are analyzed and a new destriping stripe noise algorithm based on total variation is proposed. The gain
and offset of each pixel are estimated based on quasi-homogeneous regions. The total variation algorithm is utilized
and the image is reconstructed by the gradient descent method iteratively. The qualitative analysis results
demonstrate that the peak signal-to-noise ratio of the simulated image is improved from 31 dB to 40 dB and the
improvement factor of radiometric quality of the real aerial image is improved to 9 dB. Compared with traditional
methods, the proposed algorithm can achieve higher inverse coefficient of variation and improvement factors of
radiometric quality. Stripe noise can be effectively removed with detailed information of the original image reserved.
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Fig. 2 Flow of destriping stripe noise algorithm
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Fig. 4 Destriped results of simulated image by different methods. (a) Image destriped with improved moment matching and
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total variation; (b) image destriped with unidirectional variation; (c¢) image destriped with improved SKR filter;

(d) destriped with the proposed method
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Table 1 Comparison of assessment criteria for simulated images

Method Striped Improved moment Unidirectional variation Improved SKR Proposed
Rsx 30. 80 33.58 33. 84 34.56 39. 84
Tuiq 0.99951 0.99961 0.99942 0.99958 0. 99995
Iev 13.65 23. 34 49. 29 68. 56 82.23
Iy 0 5.29 5.59 7.72 10. 48
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Fig.5 Aerial image in wild areas
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Fig. 6 Comparison of destriped aerial image in urban areas. (a) Image destriped with improved moment matching and total
variation; (b) image destriped with unidirectional variation; (c) image destriped with improved SKR filter;

(d) image destriped with the proposed method
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Fig. 7 Comparison of destriped aerial image in wild areas. (a) Image destriped with improved moment matching and total
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(d) image destriped with the proposed method
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Table 2 Comparison of assessment criteria for real aerial images

Image Method Striped Improved moment Unidirectional variation Improved SKR Proposed
Iey 60. 48 483. 46 181.63 424.01 495. 14
Image 1
I 0 7.62 6.48 7.65 9.12
Iy 267.75 400. 95 365.11 416. 81 653. 28
Image 5
Iy 0 6. 84 3. 10 7.59 9.24
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Fig. 8 Comparison of mean column profiles. (a) Original

image; (b) image destriped with improved SKR

filter; (c¢) image destriped with the proposed

method
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