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Figure 1: .The original stereo pair of artificial colour Figure 3: The original stereo pair of natural images Of-
images Officel fice2
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Figure 4: 4th division step on the pair Office2
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_ In order to avoid the selection of non coherent regions,
a3 | ”ﬂ};@ correspondences found at a given segmentation level may
|| - | be reconsidered during a fixed number A,, of later seg-
.J|_ , ___"‘:l H:”':L mentation levels. The substitution of matches is perfor-
— ‘: ___ I = l-_-—:“;_ B '_ — 1 med according to the following rule:
101 regions ETE regions - Let pv = (R, R,"") be a region pair found at

the iteration N = max(kl, kr) of the cooperative

Figure 2: 2nd and 4th division steps on the pair Officel ; ;
segmentation algorithm.

final regions of each image, are selected at different le- - If R™ or R.*" has at least one descendent perfor-
vels. ming a better match

The matching process drives directly the segmentation
in the following way:

matches are searched after each image division, and
across the different already produced levels of segmen-

Then py will be replaced by all its matched des-
cendents in the match image.

tation, see figure 5. In order to control the matching process, a L1 planar
Thus, segmentation is driven by its immediate goal, analytical approximation [Abd75] of the intensity func-
which becomes its main convergence criterion. The fi- tion of the matched regions is computed. The approxi-
nal segmentation is derived from the validated matches mation error is used to detect under-segmentations and

helps to control the validation of the performed matches.

The bactracking on the matches will only start if the fol-

STEREO MATCHING WITH lowing constraint Cypp( Ry, R,) is verified.
BACKTRACKING

rather than the contrary.

The region matching technique uses an epipolar
constraint and the attribute similarity of the regions to

{.-m(p;; < S(Ry)=(0.20)
Ni.(pe) < S(R)«(0.20)

be matched. Color and boundary regularity are very where Ng,(p.) and Ng_ (p.) are the number of non-
important. The cooperative algorithm is top-down and isolated error pixels in each region R; and R,. Due to
automatic. The search for matches begins at the coar- the results produced by the segmentation method, one
sest segmentation level. So, there is a risk for underseg- bactracking level A, = 1 is mostly sufficient.

mented regions to be similar enough to be matched, see
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Figure 5: Region division driven by stereo matching

COOPERATIVE SEGMENTATION RESULTS

The above algorithms have been implemented in C' lan-
guage on a SPARC/station and tested on natural and
artificial images of office scenes.

We first present, results on the artificial pair Officel,
which illustrate the principle of the presented algorithms,
on figure 6. On the matching images, the non-matched
areas are in white. Whereas 6 divisions were neces-
sary to make the single segmentation process converge,
producing respectively 130 regions for the left image
and 141 for the right one, the cooperative segmenta-
tion converged at the 4th division, and 23 regions where
finally selected in each image.

Note that without backtracking, the hierarchical mat-
ching algorithm would stop at the first division step,

where most of the regions are obviously under-segmented.

Figure 7 shows the matches selected at step 5, without
backtracking. Figure 8 shows results on the natural of-
fice scene Office2 with backtracking. Note the difference
for the desk.

CONCLUSION

The cooperative top-down segmentation algorithm, pro-
duces directly and incrementally the 2 — D information
necessary for the application. This approach avoids both
the computational complexity for the matching process
and the need to construct and prune the whole segmen-
tation trees.

Segmentation is evaluated and driven by its immediate
goal which is stereo matching. Other resulting images
are available and directions for further study are outli-
ned.
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level 2: 6 created matches

level 3: 14 matches: 2 validations, 2 substitutions, 10
created and substituted pairs, 1 cancelled match.

level 4: 23 matches: all the pairs have been validated,
among which 9 are new or substituted.

Figure 6: Stereo matching with one backtracking level on
the pair Officel



level 6: 73 matches

Figure 8: Stereo matching with one backtracking level on
the pair Office2
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level 5: 50 matches

Figure 7: matches selected without backtracking at level
5 on the pair Office2
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