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Image Segmentation
using Hierarchical Belief Propagation

MakiTO SEKIT! and TosHikAZU WADAT!

Recently, a new image segmentation method has been proposed, that iter-
atively performs clustering in the feature space and discrete optimization in
the image space, which assigns optimal cluster center values to pixels. This
method provides us a vistas on novel image segmentation framework as well
as a unified processing both in feature and image spaces. Unfortunately, this
method has problems on stability and processing speed. For solving this prob-
lem, we propose a method that performs feature space partitioning and discrete
optimization in the image space. The optimization by Belief Propagation and
the feature space partitioning are done both in hierarchical manner. Through
extensive experiments, we confirmed that our method performs better than
existing method both in terms of accuracy and speed.
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Fig.1 Concept of image segmentation based on MRF
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Fig.2 Concept of proposed method
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3.1 Belief Propagation
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Fig.3 Example of image segmentation results.
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Fig.4 Example of image segmentation results.
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Fig.5 Segmentation performance.
01 0000
Table 1 Processing time

No. resolution gmm-+bp proposed
(pixel) (sec) (sec)
1 148 x 200 0.52 0.24
2 148 x 200 1.13 0.33
3 148 x 200 0.64 0.30
4 148 x 200 0.70 0.32
5 148 x 200 0.91 0.26
6 480 x 320 4.33 2.14
7 480 x 320 3.59 1.12
8 480 x 320 3.14 1.85
9 448 x 296 3.94 1.03
10 448 x 296 4.71 1.04
11 448 x 296 3.32 1.20
12 448 x 296 4.37 1.37
13 320 x 240 39.61 0.55
14 320 x 240 65.95 0.41
15 320 x 240 23.69 0.59
16 320 x 240 58.82 0.59
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