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(Intensity Compensation for Efficient Stereo Image Compression)
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Abstract

As we perceive the world as 3-dimensional through our two eyes, we can extract 3-dimensional information from
stereo images obtained from two or more cameras. Since stereo images have a large amount of data, with recent advances
in digital video coding technology, efficient compression algorithms have been developed for stereo images. In order to
compress stereo images and to obtain 3-D information such as depth, we find disparity vectors by using disparity
estimation algorithm generally utilizing pixel differences between stereo pairs. However, it is not unusual to have stereo
images having different intensity values for several reasons, such as incorrect control of the iris of each camera,
disagreement of the foci of two cameras, orientation, position, and different characteristics of CCD (charge—coupled device)
cameras, and so on. The intensity differences of stereo pairs often cause undesirable problems such as incorrect disparity
vectors and consequent low coding efficiency. By compensating intensity differences between left and right images, we can
obtain higher coding efficiency and hopefully reduce the perceptual burden of brain to combine different information
incoming from two eyes. We propose several methods of intensity compensation such as local intensity compensation,
global intensity compensation, and hierarchical intensity compensation as very simple and efficient preprocessing tool.
Experimental results show that the proposed algorithm provides significant improvement in coding efficiency.

Keywords : stereo image, intensity compensation, disparity, MPEG-2 MVP (multi-view profile).
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Table 1. MB types according to intensity differences
(B-picture of right image).

-16 3.32(0.25) | 1343.28(99.50) | 0.08(0.01) 3.32(0.25)
-12 308(023) | 1341.52(9.37) | 0.20(0.01) 5.20(0.39)
-8 284(021) | 1326.40(9825) | 0.24(002) | 2052(152)
-4 3200024) | 1262.72(9353) | 1356(1.00) | 7052(5.22)
0 240(0.18) | 1227.80(90.95) | 2.92(0.22) |116.88(866)
4 316(0.23) | 1334.08(98.82) | 0.76(0.06) | 12.00(0.89)
8 292(0.22) | 1340.32(99.28) | 0.52(0.04) 6.24(0.46)
12 324(024) | 134332(9951) | 0.16(0.01) 3.28(0.24)
16 340(0.25) | 134384(9954) | 0.12(0.01) 2.64(0.20)
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Table 3. Performance of several intensity compensation.
(a) Simulated with MPEG-2 MVP (10Mbps) [dB]

sequence

o] A Train | Piano |Manage| Soccer
None 3624 | 3876 | 3287 | 42.74

Glohal Only 36.36 | 3885 | 3293 | 4269

any a 3693 | 3893 | 3508 | 4281

Local a=1 3607 | 3849 | 32.77 | 4267
bounded | 3654 | 3862 | 34.05 | 42776

any .a 3687 | 38PH | 3HBOR | 4283

G+L a=1 3606 | 3873 | 3292 | 4265
bounded | 3680 | 3867 | 3423 | 4275

i . any a 37.17 | 3898 | HI1 | 4284

ierarchical
oL a1 3634 | 3872 | 3293 | 4265
bounded | 3681 | 3866 | 3426 | 4277
(b) Simulated with MPEG-2 MVP (4Mbps) [dB]
sequence . . <

S EIpTRE Train | Piano |Manage| Soccer
None 31.8 | 3645 | 2783 | 3814

Global Only 3190 | 3572 | 2798 | 3809

any a 3232 | 3438 | 2098 | 3811

Local a=1 3153 | 3476 | 2783 | 3806
bounded | 32.00 | 3459 | 29.03 | 3812

any a 3231 | 3487 | 3005 | 38.18

G+L a=1 3155 | 3530 | 2801 | 3805
bounded | 3230 | 3483 | 29.24 | 3815

Hierarchical |20 @ 3263 | 3484 | 3008 | 3R.16
. a1 31.83 | 326 | 2802 | 3807
GL [Tpounded | 3234 | 3485 | 2028 | 3815
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