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Multiresolutional Block-Based Stereo Sequence Coding
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ABSTRACT

Multiresolutional block-based stereo sequence coding method is presented in this paper. In the suggested codec,
the right image sequence is coded with motion estimation and the left image sequence is coded with disparity estim-
ation. Both estimations are based on the multiresolutional block matching method. Since it is possible to calculate
rough motion of the left image sequence with disparity and motion of the right image sequence, motion compens-
ation of the left image sequence is performed without motion estimation. Smoothness constraint is added to the
criterion of block-matching method for the robust estimation of disparity and motion. Since the proposed codec
uses multiresolutional block-based estimation, it is easy to implement and reduces the encoding time. And the ex-

perimental results show that the proposed scheme reduces the error of image sequence coding.
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Table 2. Average PSNR of the left man sequence(casc 1:
disparity estimation with full search, case 2: di-
sparity cstimation with hierarchical search, case
3: proposed mecthod without smoothness criteria,
case 4: proposed method with smoothness criteria)

searching method PSNR
case | 40.33
casc 2 40.09
casc 3 41.53
casc 4 41.91

E¢¥ ‘aqua’ 2d3e] HF PSNR
Table 3. Avcrage PSNR of the left aqua sequence(case 1:
disparity cstimation with full search, case 2: di-
sparity cstimation with hierarchical search, case 3:
proposed method without smoothness criteria, case
4: proposed method with smoothness constraint)

searching method PSNR
case | 3335
casc 2 33.36
casc 3 38.36
case 4 38.38
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Fig. 7. ‘man’ sterco sequence. (a) left image of first
frame. (b) right image of first frame
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Fig. 8 ‘man’ stereo sequence. (a) left image of second
frame. (b) right image of second frame

(a) )

a8 9. F 9 ZHd «FE FHIY (@ AYT LEx
ggoz odad 94 (b ‘8o FHE ol
d&e 94

Fig. 9 Estimated image of second left frame by (a) pro-
posed method and (b) disparity estimation.

37 10, ‘man’Fd : FAY HEE o838l AFAY 2

a 9%

Fig. 10 difference image between original and motion com-

pensated image : ‘man’ sequence

(a) (b

adg 1.
A oA 4%

Fig. 11 ‘*aqua’ sterco sequence. (a) left image of the first

frame (b) right image of the first frame

@ ®)

@ 12,
Az +9
‘aqua’

second frame.

Fig. 12

frame.
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Fig. 13 Estimated image of second left frame by (a) pro- -12) 15 ‘man’ F-gajare] PSNR : #|ekgt whHz) o)
posed mcthod and (b) disparity estimation. Zogulw o] Wl

Fig. 15 PSNR of dccoded image of ‘man’ scquence: com-
parison of proposcd method and disparity cstimation.

®  with smoolhness

440 . -® - without smoothness
a3 . "
3ol .1.‘- .
T s v ! .
T e - *
z 2°r s i - " i
2 sl e, ‘. P ‘a
- . ?
aos b L .
trame number
0% 14, ‘aqua’ @i €3¢ FHE 0|83 dF 4 2l 16, e Alefeziel] gk ‘man’ Zedde] PSNR ®lw
Fig. 14 difference image between original and motion com- Fig. 16 The comparison of PSNR for thc left ‘man’ sequ-
pensated image : ‘aqua’ sequence cnce according to smoothness constraint.
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