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A Data Compression Technique for Stereo—pairs
Using Pixel-based Disparity Compensation

Manabu HARA, Seiichi UCHIDA and Hiroaki SAKOE
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Abstract: In this paper, we describe a data compression technique for stereo—pairs using pixel-based
disparity compensation (DC). The bit-rate of prediction residual of the proposed pixel-based DC is
lower than that of block—based DC, which has been used commonly. Although the bit-rate of disparity
becomes high on the pixel-based DC, we can relax this problem by imposing several restrictions on DC.
It is also shown that the performance of the proposed technique can be improved by the following two
modifications. Firstly, previous pixel prediction is selectively used around occlusion areas. Secondly, in-
stead of pixels, blocks of one pixel width are employed as a unit of DC. The effectiveness of the proposed
technique is observed through experiments.
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Fig. 1 Pixel-based disparity detection.

/* Initialization */
1 g(1,1) = [lar — bu ]|
/* DP-Recursion */

2 fori=2to M do begin
3 for j =1 to M do begin
4 9(6,5) = llas = bl + min g(i 1,5 —p)
5 p(i,j) = arg_min g(i — 1,5 —p)
end

7 end

/* Backtrack operation */

=M

9 for i= M downto 2 do begin
10 Aa; = a; — bj
11 AjG) = pi, )
12 j=j-Aj)
13 end
14 Aai =a1 — b

Fig. 2 DP algorithm for stereo prediction.
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Fig. 3 Selective prediction.

/¥ Initialization */
1 g(1,1) = [las — b
/* DP-Recursion */
for : =2 to M do begin
for j =1 to M do begin
if |la; — bj|| < |lai — a;—1]| then begin
/* Stereo prediction */
9(6,5) = llas = bsll + min g(i—1,j —p)
f(i,5) =0
end
else begin
/* Previous pizel prediction */
9(i,4) = lla: — aiall + min g(i —1,j —p)
f(i,5) =1
end
5 Mﬁﬂ=amF§3;@—LJ—m
end
end
/* Backtrack operation */
8 j=M
9 for i = M downto 2 do begin
10 if f(i,j) = 0 then
Aa; = a; — b
if f(i,7) = 1 then
Aa; = a; — ai—1
11 Aj(i) = p(i, j)
12 j=j-Aj)
13  end
14 Aar=a1 —b

Fig. 4 DP algorithm for selective prediction.
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Fig. 5 Stripping.
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Fig. 6 Stereo images used in the experiment.
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Fig. 7 Block matching.
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Table 1 Prediction method examined in the experiment.

pixel-based | constraint | selective | stripping | block-based
methods
DC prediction DC
(sec 2.1) (sec 2.2) (sec 3) (sec 4) (secb.2)

block matching O

full O O O O
base O O
proposed full © constraint O O O
full © selective prediction O O O
full © stripping O O O
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