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Abstract

A hybrid approach which includes edge- and region-based methods is considered. The
modified non-linear Laplacian(MNL) filter is used for feature extraction. The matching
algorithm has three steps which are edge, signed region, and residual region matching. At
first, the edge points are matched using the sign and direction of edges. Then, the disparity
is propagated from edge to inside region. A variable window is used to consider the local
information of region shape and sign. This method has the advantages of feature-based
method which give accurate matched points and area-based method which can obtain
full-resolution disparity map. In addition, a new relaxation algorithm for considering matching
possibility derived from normalized error and regional continuity constraint is proposed to
reduce the mismatched points. By the result of simulation for various images, this algorithm
is insensitive to noise and gives full-resolution disparity map.
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Table 1. The displacement and the stat of
the neighborhood possibility
value.

Case Inhibitory | Current |Excitatory AW

1 AL L S 1
2 AL L L 1
3 AS S L T
4 AS S S |
5 OL S L T
6 OL S S }
7 [OX] L S 4
8 | os L L T

* AL(AS) : A meisye FAlg 2o 2% 2(32) A
OL = 0S: g/ &7
L(S) : 7FsA el 0580} E(2h2) A
A AREh 1) A ARG
* AL(AS) : All nodes are larger(smaller) than center
node.
OL = OS ! One node is larger than center node.
L{S) : The possibility value is large(smaller) than 0.5.
4(1) : Heavily decrease(increase)
(1) : Decrease(Increase)
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Fig. 10. The block diagram of the proposed
stereo matching algorithm.
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T8 11, % <34l 10% 3-5°] 42 30% RDS
(a) & 44 (b) & %34

Fig. 11. 30% RDS. 10% dots of right image
are decorrelated.
(a) Left image. (b) Right image.

G
(a)
8 12, % 9l 20% A-go] 44l 50% RDS
(a) & <44 (b) % 94
Fig. 12. 50% RDS. 20% dots of right image
are decorrelated.

(a) Left image. (b) Right image.
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Fig. 13. "Stripes” image with white Gau-
ssian noise in which the standard
deviation is 50.
(a) Left image. (b) Right image.
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na

O 14, Al 9 255 AMgex 9 A
(a) 30% RDS (b) 50% RED (c) &
FY 94

The disparity map for synthetic
images. The results is obtained
using the jproposed algorithm.
(a) 30% RDS. (b) 50% RDS.
"Stripe" image.

Fig. 14.

(c)

(a)
1% 15, "Pentagon” <34

(a) # 44 (b) % 94
15. "Pentagon” image.
(b) Right image.

Fig.
(a) Left image.

%l 16. "Pentagon” 34re] A3 #As)

Flg 16. The experlmental result for “Pen-
tagon  image.
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Table 2. The result of the various meth~
ods for synthetic image.

Variable window | Three matching Proposed
& relaxation steps algorithm
Images Noise
MSE SAE MSE | SAE | MSE | SAE
10%
30%RDS| random 0.067 1094 0.131 2149 | 0.043 | 703
noise
20%
50%RDS | random 0.084 1375 0.184 | 3012 | 0.046 | 754
noise
o =50
Stripes | Gaussian | 0.074 1220 0.064 1048 | 0.042 682
noise
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