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Improved guided image filtering integrated with gradient information

Xie Wei, Zhou Yuqin, You Min
Computer School of Central China Normal University, Wuhan 430079, China

Abstract: Objective To eliminate halo artifacts produced by guided image filtering, this paper proposes a novel, im-
proved, guided image filter that is integrated with gradient information. Method Our method uses gradient information of
guidance images to determine edge positions, and designs the weight model based on an exponential function to control the
smoothness of different image regions. It makes an improved guided image filter that adaptively finds edges and emphasizes
them, thereby avoiding the halo introduced by excessive smooth near edges. Result Experiments show that our method can
avoid halo artifacts during periods of edge-preserving smoothing, and respectively attains approximately 30% and 15%
higher advancement for SSIM and PSNR, compared with the guided image filter. Conclusion Our method has greater ro-
bustness and performance in many computer vision and computer graphics applications such as image smoothing, detail en-
hancement, and multi-exposure fusion.

Key words: edge-preserving smoothing; guided image filter; gradient; halo; parameter self-adaption
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Fig. 4 Correlation curves of smoothed images via different filters ( (a) curve when r is 3; (b) curve when ¢ is 0.01;
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filter; (c)weighted guided image filtering algorithm using Laplacian-of-Gaussian edge detector; (d) the proposed algorithm)
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Table 1 Performance Comparison of Fig.5

5415 LRCAE R PRGRIBES 51T IR LoG 5F AR
R 0.736 9 0.752 3 0.836 4
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B 0.429 7 0.451 0 0.630 8

14 R 69.978 1 70.847 1 75.120 5
PSNR/dB G 67.134 6 68.219 9 73.602 5

B 67.997 7 68.915 4 73.385 6

BT ]/ s 3.097 8 3.654 3 4.4350

R 0.760 2 0.794 3 0.901 7
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524 R 67.598 2 69.755 8 76.709 1
PSNR/dB G 67.444 3 69.451 6 76.209 9
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