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Visual saliency based gray-to-gray crosstalk evaluation

in stereoscopic displays
XIA Zhen-ping” , CHENG Cheng

(College of Electronic and Information Engineering » Suzhou University of Science

and Technology, Suzhou 215009, China)

Abstract: To evaluate the crosstalk phenomenon more reasonably in stereoscopic display systems,
weighting and single value evaluation method is applied to traditional gray-to-gray crosstalk. The
study selected a large number of three dimensional (3D) images with various types and scenes, and
proposed average gray level transition saliency (AGLTS) concept based on probability analysis of each
gray level transition and 3D image visual saliency extraction. AGLTS is also existing in matrix form
and weighting the traditional gray-to-gray crosstalk matrix to get more reasonable gray-to-gray
crosstalk. The elements in weighted gray-to-gray crosstalk matrix are added as the final single value
for crosstalk evaluation, which is restricted in the range between 0 and 100 percent. The proposed

weighted gray-to-gray crosstalk and it’s single value evaluation method fully considers the effect of 3D
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image content and attention mechanism of human visual system on crosstalk, and the derived

crosstalk evaluation is more objective and reasonable. The investigation result helps with the optimiza-

tion of crosstalk and the improvement of visual comfort.

Key words: 3D display; visual saliency; gray-to-gray crosstalk; single value evaluation; measurement

and evaluation
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Gray level Observed View i
Lum.(cd/m?) 0 32 64 96 128 160 192 224 255
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255 1.36 1.58 3.19 6.09 9.93 14.8 20.9 275 34.9
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Fig.2 9X9 gray-to-gray luminance matrix measured through observed (left) channel
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Fig.4 Flow chart of 3D image visual saliency acquisition
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Fig.6 9X9 average gray level transition saliency matrix



1 RIS eSS AT S YRV N TAZN SR 67
Gray level Observed View i

Weighted CT 0 32 64 96 128 160 192 224 255

0 - 2.96E-04|7.13E-05|7.79E-06 | 1.64E-06 [0.00E+00| 1.82E-07 [5.24E-08 |4 45E-07

- 32 2.90E-04 - 1.26E-03|6.46E-04(2.03E-04|1.87E-05|5.86E-05|3.54E-05|8.83E-06

e . 64 2.41E-04|8.12E-03 - 1.12E-03|4.02E-04 |8.13E-05| 1.02E-04 | 5.89E-05|3.98E-05

° z 96 1.10E-04|3.63E-03|6.44E-03 - 5.94E-04|7.42E-05|1.13E-04 |6.45E-05|6.13E-05

% g 128 747E-05(2.91E-03|2.84E-03|1.28E-03 - 3.78E-04|2.29E-04 (1.10E-04|1.38E-04

5 160 3.72E-05(1.97E-03|1.64E-03|1.27E-03|7.29E-04 - 4.91E-04|8.66E-05|1.40E-04

192 2.16E-05|1.32E-03[9.50E-04|7.95E-04 [ 5.06E-04 | 4.59E-04 - 2.71E-04|8.90E-05

224 6.61E-06|7.75E-04|5.71E-04|3.78E-04 | 2.65E-04 | 3.28E-04 | 1.63E-04 - 1.93E-04
255 3.68E-05[1.86E-04)|4.44E-04|4.77E-04|5.05E-04 |3.68E-04 | 3.56E-04 | 1.53E-04 -
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Fig.7 Weighted 9 X9 gray-to-gray crosstalk matrix
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