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Evaluation Method and System of Stereoscopic Projection Quality
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2. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract: For polarized stereoscopic projector, the influence of two main performance para-
meters, which are the inconsistency in color and brightness of the left and right optical paths
and stereo crosstalk, on stereoscopic projection quality is studied. The stereoscopic projec-
tion quality will be influenced by a number of factors, which are two projection images not
strictly coincident on the screen, two optical paths’ difference in color and brightness, stereo
crosstalk caused by the polarized glasses, etc. The evaluation method is presented to evaluate the
stereoscopic projection quality according to those factors and the evaluation system is built.
The system obtains projection images by a digital camera, those parameters were analyzed
and calculated by OpenCV, and then were compared with the presented maximum deviation
value, the comparison result were sent to display and feedback signal. The system function
is verified by using a stereoscopic projector. The result indicates that the evaluation system
can measure and feedback performance parameters of stereoscopic projector effectively, and help
to analyze the stereoscopic projection quality of the polarized stereoscopic projector compre-
hensively, thus enhance the stereoscopic projection quality.
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Fig. 1 Structure of a polarized stereoscopic projector
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Fig. 2 R.,G,B channels histogram of two images
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Fig. 3 Flow chart of the evaluation method of stereo-
scopic projection quality
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Fig. 4 Flow chart of the evaluation for two optical paths’

relative offset and rotation
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Fig. 5 Block diagram of the evaluation system for pola-

rized stereoscopic projector
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Table 1 Values of two images without relative offset and rotation
LG R AF X S B [ 2t B A X e 1 TS H [ B BR 7 ff1 (Rx Ry R.)
—0.008 864 0.999 746 —0.020 714
. (—42,2431 —94.5815  419.919 0) 0.974 116  0.013 312 0.225 658
(—2.08038 —2.103 88 —0.218 68) 0.225 876 —0.018 178 —0.793 986
(0.018 7° 0.227 8° 1.561 7%
i —0.008 886 0.999 736 —0.021 204
4 (—42.247 2 —94.584  419.979 0) 0.974 226  0.013 435  0.225 172
’ (—2.080 36 —2.104 02 —0.217 65) 0.225 397 —0.018 657 —0.974 088
(0.019 2° 0.2274° 1.561 7%
4% 22 {1 (0000100025 0.0 (0.000 5°,0. 000 4°,0°)
(0.000 02 0.000 14 0.001 03)
0.004 662 0.999 988 —0.001 274
. (—35.813 2 151. 213 46.930 5) 0.999 870 —0.004 641  0.015 444
(—2.21818 —2.207 88 —0.015 64) 0.015 438 —0.001 346  —0.999 88
(0.001 3° 0.0154° 1.566 1°)
% —0.004 662 0.999 988 —0.001 285
4 ) (—35.814 8 151.194 16.922 7) 0.999 869  0.004 641  0.015 486
(—2.21815 —2.207 86 —0.015 67) 0.015 480 —0.001 357 —0.999 879
(0.0014° 0.0155° 1.566 1°)
(0.0016  0.019  0.0018)
7%t 25 {H (—0.000 1°, 0.000 1°, 0°)
(0.000 03 0.000 02 0.000 03)
x2 FAHEMEBREFNEGNAB{SHE
Table 2 Values of two images with relative offset and rotation
B g 5 HE XS B 1) B % HE X e 2 1) 8 5 4 e R R A £ (Rx Ry R.)
—0.005 958  0.999 909 —0.012 087
(—57.0849 —22.0567  1712.63) 0.552 039  0.013 367  0.833 711
7B (—1.61323 —1.63345 —0.864 86) 0.833 797 —0.001 705 —0.552 068
(0.0031° 0.986 0° —1.560 0
% —0.006 000 0.999 906 —0.012 309
4 (—57.0813 —22.0828 1712.87) 0.551 542 0.013578  0.834 037
s (—1.61265 —1.633 13 —0865 10) 0.834 013 —0.001 784 —0.551 571
(0.003 2° 0.9865° —1.559 9°)
o 3of 24K (00036 0.0 1020 (0.000 1°,—0. 000 57, —0. 000 1%
(0.000 58 0.000 32 0.000 24)
—0.003 228 0.999 995 0. 000 064
(—46.7518 —72.5937  11.177 ) 0.999 972 0.003 2281  0.006 689
7 (—2.21455 —2.22171 —0.007 50) 0.006 689  0.000 086  —0.999 978
n (0.000 1° 0.006 7° —1.567 6°)
? —0.000 063 1.000 000 —0.000 496
il (—45.0523 —69.458 9  11.472 8) 0.999 992 0.000 065  0.003 889
s (—2.21918 —2.219 32 —0.003 77) 0.003 889 —0.000 495 —0.999 992
(0.000 5° 0.0039° —1.5707%)
#a %t 22 A (1.699 5 3.1348 2.2954) (—0.0006° 0.002 8 0.0031°)
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Table 3 Values of measurement and evaluation of the inconsistency in color and brightness
SEREAN — Bk 0 BN — Sk
a5 —EEEE Rl A B GiEfE R B i 38 5 &
¥i{E b Ut 22 ¥i{E b Ut 22 ¥i{E b Ut 22 YA b Ut 22
7 i 93. 29 114. 33 91. 27 115. 26 92, 85 114, 28 95, 74 113. 39
B A 93. 48 114. 10 91.21 115.12 93. 04 114.12 96. 20 112.99
A4 —0.19 0.23 0.06 0.14 —0.19 0.16 —0.46 0.4
ik 93. 54 114.09 91. 52 115.03 93.11 114. 04 96. 00 113.15
| e 93. 50 114. 08 91. 24 115.10 93.01 114.13 96. 24 112. 96
Z(H 0. 04 0.01 0.28 —0.07 0.10 —0.09 —0.24 0.19
7 ik 93. 54 114. 09 91.52 115.03 93.11 114,04 96. 00 113.15
=4 ey 93.53 114. 07 91. 24 115. 10 93.00 114.13 96. 36 112. 90
28 0.01 0.02 0. 28 —0.07 0.11 —0.09 —0.36 0.25
7 ik 93. 54 114. 09 91.52 115.03 93.11 114,04 96. 00 113.15
5504l ey 93. 60 114.03 91.19 115.13 93. 04 114,11 96. 58 112.76
2l —0.06 0. 06 0.33 —0.10 0.07 —0.07 —0.58 0.39
7 i 93. 54 114. 09 91,52 115.03 93,11 114, 04 96. 00 113.15
ol 1 % 93. 59 114. 03 91.18 115.14 93.02 114,12 96. 57 112.77
P2 —0.05 0.06 0. 34 —0.11 0.09 —0.08 —0.57 0.38
S 93.51 114.10 91. 52 115.02 93.17 114.01 95. 85 113.22
EHaeEl ey 93. 54 114. 07 91. 20 115.13 93.03 114.12 96. 41 112.87
E{H —0.03 0.03 0. 32 —0.11 0.14 —0.11 —0.56 0.35
PfH —0.05 0. 07 0.27 —0.05 0.05 —0.05 —0. 46 0.33
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Table 4 Results of the evaluation of the inconsistency in
color and brightness
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