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(Marker extraction for morphological image segmentation
using marker incubator)
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Abstract

The performance of morphological image segmentation heavily depends on a proper selection of
markers. In this paper, we propose a marker incubator where only a catchment basin that has grown
sufficiently large through flooding simulation is registered as a marker. Marker incubator does
following things at each flooding level; growing defined marker regions, finding new marker regions,
and postponing irrelevant regions to be examined at the next level. The examination for a region to
be a valid marker is performed by two size-oriented criterions that are derived from the structuring
element size of a morphological filter. The simulation result shows that the image segmentation with
the proposed marker incubator achieves the comparable image quality to Wang's method in a less
number of markers even without region merging. Additionally, since the proposed method also
performs better in terms of image quality and information for transmission, it is well suited for

region-based image coding.
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/*Set Abort Flag*/
Abort = TRUE;
For everypixel pem” and Ny(p)em’ {

if g (p)2h+1{
Abort = FALSE;
break;

}

/*Marker Registration or Not */
if Abort ==TRUE {
For everypixel pem’ {

8n (P)"' +
}
Jelse{

Add m" to the marker list;
}
a8 3. A 4 dxEE
Fig. 3. Marker abortion algorithm.
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/ *Set Insert Flag */
Insert = TRUE;
if Sizelm® )2 2N -1 {
For every pixel pe m’ and N,(p)e m" {
if g,(p)sh+1{

Insert = FALSE;
break;
}
}
}else {
Insert = FALSE;

}

/*Marker Registration or Not */
if Insert = TRUE {

Add m’ to the marker list;
}else {

For every pixel pe m {

gra(P)++
}
}

a8 5. vHA F) da=lE:
Fig. b. Marker insertion algorithm.
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Table 1. Segmentation performance for the
first frames,

Wang's method(c=0) Proposed method
Number of Number of
PSNR(dB) regions PSNR(dB) regions
Carphone 2668 270 2681 220
Claire 3164 216 3163 127
Foreman 25.89 345 2582 25
Miss America | 3249 197 3247 145

"‘ *? e V‘."&,"Jf ;‘» . g3 T
..;’,;‘ Faes ‘,.-,‘.’:*' Y, Py

bt | DTN I N MR Aty L
U RIS 3 [ RSt

AN S A, .‘
(b)

33 10. Foreman %94kl digk g4k #3& Azl (a)
4494k (b)) Wang®¥ (c=0):: 345 i,
PSNR=25.89 dB (c) Ak #H4: 255 94,
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Fig. 10. Segmentation results for Foreman image.
(a) original image (b) Wangs method
(c=0): 345 regions, PSNR=2589 dB (c)
proposed method: 255 regions,
PSNR=25.82 dB.
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a2 11.Miss America 349 S’ 94 28 2w
(a) €94 (b) Wang®hl (c=0): 197 <49,
PSNR=32.49 dB (c) kst #bg: 145 939,
PSNR=32.47 dB

Fig. 11. Segmentation results for Miss America
image. (a) original image (b) Wangs
method (c=0): 197 regions, PSNR=32.49
dB (c) proposed method: 145 regions,
PSNR=32.47 dB.
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