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Image Segmentation Using Morphological Operation and Region Merging

Eui-Sung Kang, Tae-Hyung Lee, and Sung-Jea Ko*
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Abstract

This paper proposes an image segmentation fechnique using watershed algorithm followed by region
merging method. A gradient image is obtained by applying multiscale gradient algorithm to the image
simplified by morphological filters. Since the watershed algorithm produces the oversegmented image, it is
necessary to merge small segmented regions as well as region having similar characteristics. For region
merging, we utilize the merging criteria based on both the mean value of the pixels of each region and
the edge intensities between regions obtained by the contour following process. Experimental results show
that the proposed method produces meaningful image segmentation resuits.
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Fig. 1. Simplication using geodesic morphological operation:
(a) input signal and eroded signal, (b) simplication resuft.
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Fig. 5. Calculation of edge intensities by contour following process:
(a) Edge intensities of adjacent segments, (b) Roberts edge detector
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(c)
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(b) EHeslslA] 42 ZAL HAL (c) Chesish ZAF B4

Fig 6. The gradient image obtained by multiscale gradient
operation: (a) original image, (b) gradient image, (c) simplified
gradient image.
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T8l 7 CEESISIR| %2 ZAF YMS watershed 7S OIE510

255t Z1b: (a) House ZA: (b) Lena E4 (c) Claire 4t
(d) Miss America 24t

Fig. 7. Segmentation results obtained by applying the watershed

technique to gradient images: (a) House image, (b) Lena image,
(c) Claire image, (d) Miss America image
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Fig. 8. Segmentation results obtained by applying the watershed
technique to simplified gradient images:

(a) house image, (b) Lena image, (c) Claire image, (d) Miss
America image
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Table 1. The number of Segments produced by watershed
algorithm.
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Table 2. The number of segments obtained by the proposed
method

ks house | Lena | Claire | Miss America
) 7] %) dd | 9B | I %
10 121 230 52 48
15 85 134 30 33
20 61 98 23 18
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(c)
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(d)

T2l 9 Hlofst ditHoy ChHet Hat 28t ZIKClaire HA:

(a) &IGAL (b) LAIZE=10, (¢) YHiZt=15, (d) LAR=20

Fig. 9. Segmentation results of the proposed method(Claire
image): (a) ariginal image, (b) threshold=10,

(c) threshold=15, (d) threshold=20.

(d)

210, HMiokst dhof Cist BAb 28t Z3H Miss America ZA):
(a) AL (b) LAHIZE=10, (c) LAHIZE=15, (d) LHIZt=20

Fig. 10. Segmentation results of the proposed method(Miss
America image): (a) original image, (b) threshold=10,

(¢) threshold= 15, (d) threshold=20.
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Fig. 12. Segmentation results of the proposed method(Lena
image): (a) original image, (b) threshold=10, (¢) threshold=15,
(d) threshold=20
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