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Depth image restoration method based on
color image contour

SU Dong, ZHANG Yan" , QU Cheng-zhi, ZHANG Xin

(College of Aeronautics and Astronautics, Sun Yat-Sen University ,
Shenzhen 518060, China)

Abstract: Aiming at the problem of a large number of invalid points in the depth image obtained by the
time-of-flight camera, a depth image restoration method based on the color image contour is proposed.
This method first determines the variance of the neighborhood through the value of the pixel in the
neighborhood of the invalid point and the Gaussian function, and calculates the filling order of all in-
valid points based on the number and variance of the valid point in the neighborhood of the invalid
point, and completes the priority evaluation of the filling process. The contour of the target object in
the color image is projected into the depth image, combined with the projection contour and the Eu-
clidean distance function to realize the filling of invalid points. The experimental results show that
compared with other commonly used denoising algorithms, the algorithm in this paper can effectively
fill invalid points on the premise of protecting the edge of the target object. The signal-to-noise ratio
index is improved by 2-14 dB for different target objects.

Key words: inpainting method; fill priority; contour projection; invalid point repair
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images; (d) Image contour after alignment

(e)Original depth image.
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Filling priority after point p filling.
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Fig.5 Comparison of denoising effects of each method.

(a) Standard parallax image; (b) Noise image
(¢) Median filter image; (d) Joint bilateral fil-
tered images; (e) Filling priority repair method;
(f) Image filtering method in this paper; (g)
Standard parallax image local detail image; (h)
Plus noise image local detail image; (i) Median
filter local detail image; (j) Joint bilateral
filtering of local detailed images; (k) Filling pri-
ority repair method partial detail image; (1) The
method in this paper is used to filter local detail

image.
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Fig.6 Comparison of filtering effect with standard depth image. (a) Local detail images of standard parallax images; (b)

Median filter local detail image; (c) Joint bilateral filtering of locally detailed images; (d) Filling priority repair

method partial detail image; (e) The method in this paper is used to filter locally detailed images; () Detail com-

parison diagram between filtering results and standard depth image.
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Tab.1 Comparison of denoising performances of various filtering algorithms in simulated depth test images (dB)
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art 33.8727 36.227 6 33.903 5 44.914 3 48.688 8
books 30.133 4 34.814 6 30.152 39.128 7 39.726 1
dolls 32.915 4 37.954 9 32.903 4 39.811 9 43.349 3
moebius 31.334 5 37.311 2 31.364 6 41.714 3 41.976 1
Reindeer 35.108 3 41.010 6 35.100 7 39.924 7 44.111
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Fig.7 Comparison of denoising effects of various al-
gorithms on real ToF depth images. (a) Ori-
ginal depth image; (b) Median filtering; (c¢)
Joint bilateral filtering; (d) Filling priority
restoration method; (e) Method of this
paper; (f) Original detail image; (g) Median
filteringlocal detail image; (h) Joint bilateral
filtering detail image; (i) Filling priority
repair method local detail image; (j) This

method local detail image.
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Fig.8 Comparison of filtering results with standard

depth image details
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