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Information for Stereo Images
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Abstract: A novel method of estimating perceptive distance based on human factor for binocular image is
proposed. Firstly, the stereo depth of binocular images are deduced. Then, subjective experiments are
carried out to obtain the distance of human visual perception, and the difference between the perceptive
distance and stereo depth is analyzed. Finally, the correlation between perceptual distance, stereo depth,
and visual comfort is established using stereo comfort as a physiological factor, and the computational
model for perceptive distance is built. Experiments are performed on a public dataset IVY. The results
show that when the value of visual comfort is high, the mean absolute error and the root mean square
error of the model prediction value are reduced by 0.004 9 and 0.007 3 respectively compared with the
subjective evaluation value; and when the value of visual comfort is low, the mean absolute error and the
root mean square error are reduced by 0.072 1, 0.059 4 respectively. It is shown that the results of the
proposed model are closer to the human subjective perceived depth.
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Fig.1 Viewing mode of stereo images
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Fig.2 The flowchart of obtaining visual comfort based on the stereo comfort evaluation model
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Table 1 Ground truth of perceptual depth values of some image pairs
Image number GTPD/m
1 2.83
2.81
2.82
2.80
3.20
3.05
2.93
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Table 2 Stereoscopic depth values of some image pairs

Image number SD/m
1 2.68
2 2.98
3 2.88
4 2.88
5
6
7

3.72
2.98
2.68
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Table 3 Stereo visual comfortable values of some image pairs

Image number vC
1 4.22
2 3.93
3 4.23
4 4.13
5
6
7

3.84
4.13
4.00
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(b) The second group images with worse VC values
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Fig.7 30 experimental images of right eye from IVY
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Table 4 VC values of binocular images in the first group

Image number 1 2 3 4 5 6 7 8
vC 3.6 3.6 4.2 4.3 3.6 4.1 4.0 4.0
Image number 9 10 11 12 13 14 15
vC 4.0 3.7 3.6 3.7 4.1 3.6 3.7

x5 FZAWBEBZK VCE

Table 5 VC values of binocular images in the second group

Image number 1 2 3 4 5 6 7 8
vC 3.5 3.5 3.6 3.4 2.7 2.8 3.5 2.8
Image number 9 10 11 12 13 14 15
vC 3.3 3.3 1.9 3.6 3.6 3.5 3.3
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& K (Pearson Linear Correlation Coefficient, PLCC) . Kendall B KX #H 2¢ & #{ (Kendall Rank-order
Correlation Coefficient, KRCC) .- 4 Xf 1% 2 (Mean Absolute Error, MAE) 13 7 ## 1% 22 (Root Mean
Squared Error, RMSE)“* X%} OPD il SD 5 GTPD #47 T & & lL 4. £5 R WL 3% 6. PLCC.KRCC,SROCC %
W T A 2 R AR AR B L (E AT N 0 B 1, H 0 R BT I8 A A AH G, {H K, A 6 MR 5. MAE Al
RMSE KT OPD(SD) 5 GTPD Z [ (¥ fi 22 . 88/ (EACR B AF 19 45 . T /0 OPD 7255 — 4 i) R B4R
7 SD fH.
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Fig.8 GTPD, SD and OPD of images in the first group
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Table 6 Correlation analysis of the first group
Correlation coefficient SROCC PLCC KROCC MAE RMSE
SD 0.906 2 0.832 5 0.784 7 0.065 6 0.129 7
OPD 0.910 7 0.843 1 0.790 5 0.060 7 0.122 4
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Fig.9 GTPD., SD and OPD of images in the second group
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