TR 17 s pupi

zhunnarruﬂnmq nzenndmAnszy

m3dSulzanmalasmsiSuSsudalaunsulununidon

A v Y, ¢ ¢
‘n"lﬂ"lnﬂﬂ']"ﬂ‘ﬂ?@!ﬂf’]ﬁlﬂﬂﬂ‘i']uwﬂiﬂl

COLOR IMAGE ENHANCEMENT USING LOCAL AREA HISTOGRAM

EQUALIZATION ON SEGMENTED REGIONS VIA WATERSHED TRANSFORM

VORI

YRy 1AAlNA LN

BOONSIRI LERTPOKANONT

Iaﬂ“ﬁ sdsads lu"nluﬂ"

l'ﬂ“ll“ﬂ“’!.l!ﬂ‘u 2 g a{g %1‘9

‘J“,lﬂa“ ﬂ YLl seeeesstanedsseesd

Jaasnssansener

T ¢ ¥ 0

clnolununllllf

srrsrddd 381

= = r.'«.fa' < 1 r_'i r ) w oA
InenimusiuduaiuninueamsanmmunangasUSyyianssumansumiiadn

MNIPIAINTINMTIAYY

YuNaIngIay

amiumalulagnszaeunaudgammsaanszia

W.f. 2548

ISBN 974-15-1948-6



COLOR IMAGE ENHANCEMENT USING LOCAL AREA HISTOGRAM

EQUALIZATION ON SEGMENTED REGIONS VIA WATERSHED TRANSFORM

BOONSIRI LERTPOKANONT

A THESIS SUBMITED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF ENGINEERING IN INSTRUMENTATION ENGINEERING
SCHOOL OF GRADUATE STUDIES
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
2005

ISBN 974-15-1948-6



COPYRIGHT 2005
SCHOOL OF GRADUATE STUDIES

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



¥ v
WaveIneniinus msdsulganmdTasnsdsuGeuaalaunsuluiuidey

P o o
nlannmslaemosmansuesy

') Qo = J
UnANK WY Yyfs o lnnuun
sHatnfny 44061402
f5eyan INTIUAMAATUMI AR
AN IINTTUMITIANY
e 2548

dy =) a d w & a s d
9191380 IUANINNHNUS IA.ATWANA FIgING

UNANED

i
=1

a z as.: = ' = .df o = z‘f = o
Tumsdsulgammnammiuswaziooaaee lunsnanuninenzuiameIny
o ] s Y s [ =) = 3 d’? =
wgniiagyy nmisUsulganwlaslsnanns Usuisouad TaensuuuunnIw ¥anaain
& o @ = @ e Y < o e a - &
MIDVAIVDITZAVFIM Uy IumslTuE o MeumaiinistsuG ol aalaunsy luiundes
o Y e = 1 1 A?IJ a0 v d'!.u 2t A
v 1 fual jesrvazimenieg luudagundens Tunisuonuaaziungasnineuas
% 4 @l g ) 70 2 @ @ Weow s < '
ey 151 ldszgnaldainlamesmaniuaiu ilesniwaomos nans woiy oy
d.y =Y ot i, o e AN Y v @ o dy [ é{u s Ie
VUNUTIUABAAI AN TNNEINVINNINAWIUI NN YUY Adomaiuaas WLNGpYIZNILLN
oY ¢ P4 [ ol e b e v e oA e w
20NN 1ADE1LNITI ANTUFaIRURdENIszAV TN InMIRRINagAaiuIZINDBNIN

b 4

o | o o as a
U mmum‘s‘ﬁﬂzummswﬂmnumwmwmmmmuﬂ

Q

3 W
NTUTIIN WA WU LA
v o ~ 9w a s o 9 o 1 a4 il Y = P
AUUUMWE Wan3 159800301 911 11310AZID0AA9 VOININATY HFInIWEN laazitluninh

= ' 2 - ° a0 o Y o 2 9 ¥
UMl saiBuaveImwgIa NI anIziuemna lillssgnalgauaubun 14



Thesis Title Color Image Enhancement using Local Area Histogram Equalization on

Segmented regions via Watershed Transform

Student Mr. Boonsiri Lertpokanont

Student ID. 44061402

Degree Master of Engineering

Programme Instrumentation Engineering

Year 2005

Thesis Advisor Assoc.Prof.Dr.Fusak Cheevasuvit
ABSTRACT

Since the details in quasi-hemogeneous region-will be degraded from a conventional
global image enhancement methods such as histogram equalization.. This degradation causes
from the saturation of the gray levels in equalization process. Then the local histogram
equalization for each quasi-homogeneous region will be used in order to improve the details in
the regions. To obtain the quasi-homogeneous regions, the image can be segmented by using a
watershed transform. The watershed transform is based on mathematical morphology; therefore.
the segmented regions can be effectively separated meaningful. Two adjacent regions in images.
which almost similar in gray levels can be separted by the watershed transform. In the color
image enhancement, three spectral bands are enhanced independently. Then all the three bands
arc assigned to each processed image in order to produce a color composite image. By the
proposed algorithm, the result images show the better perception on image details. Therefore. the

high efficiency of image classification can be obtained by using this color image.
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Color Image Enhancement Using Local Area Histogram
Equalization On Segmented Regions Via Watershed
Transform
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Faculty of Engineering, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand.
kcsakrey@kmitl.ac.th

Abstract: Since the details in quasi-homogeneous region will
be destroyed from the conventional global image enhancement
method such as histogram equalization. This defect is caused
by the saturation of gray level in equalization process. So the
local histogram equalization for each quasi-homogeneous
region will be used in order to improve the details in the region
itself. To obtain the quasi- homogeneous regions, the original
image must be segmented. Here we applied the watershed
transform to the interesting image. Since the watershed
transform 1s based on mathematical morphology, therefore. the
regions touch can be effectively separated. Hence two adjacent
regions which have the similar gray pixels will be split off. The
process will be independently applied to three different spectral
images. Then three different colors are assigned to each
processed image in order to produce a color composite image.
By the proposed algorithm, the result image shows the better
perception on image details. Therefore, the high efficiency of
image classification can be obtained by using this color image.
Keywords: watershed transform, histogram equalization

Introduction

Segmentation is a process for dividing or partitioning
the image into some regions, under the condition of gray
scale similarity of each region. Image segmentation can
be accomplished by many main approaches [1]. One of
them is watershed transform, which uses the information
of boundary and region as the eriteria for segmenting the
image. Watershed transform 1s based on mathematical
morphology, which has first been proposed by Digabel
and lantuejoul [2]. However. the image results are
always unsatisfied, since the over-segmented problem is

Step |

Warer level

occurred. There will exist a number of tiny and shallow
segmented regions. To overcome the mentioned
problems, here we propose a method of edge preserving
smoothing [3] in order to eliminate these undesired
regions. Then the local area histogram equalization is
applied to each segmented region, the cnhanced image
will be obtained. The details of proposed method will be
described in the following paragraphs.

Watershed transform

The watershed transform tries to extract the close and
thin edges from the gradient image. By applying gradient
masks onto the original image, we will abtain a gradient
image. This gradient image can be considered as a
topographic ‘map, which presents some hills and
basins,at which the hill corresponds to the higher
gradient  pixels and the basin corresponds to lower
gradient pixels respectively. To segment the gradient
image, we first realize that the lower gradient area will
be the basin. A hole will be made in the bottom of each
basin. The water will be entered into cach basin after we
immerse all basins into the water. So the water level will
be increased and the watershed regions will be appeared
gradually. The deepest basin or the lowest gradient value
will be first entered by water. While the shallower basin
or the higher gradient value will be later filled up the
water. The step of entering water through the holes of
basins after each level of immersion can be shown in Fig.
L

Siep 3

Fig. 1 The immersion of basins into the water for each height level of water
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The water level in each basin will be slowly increased.
Before the water in the adjacent basins will be merged
together, we therefore build a dam in order to split them
out. This means that the touch regions can be separately
segmented.

Nevertheless, the shallow watersheds with small size
will be appeared. These small segmented regions are
caused by the presented noise in the original image.
Therefore the over-segmented problem will be existed.
To eliminate these spurious watersheds, we applied the
edge smoothing preserving method [3] to the original
image seeing Fig.2. The process of edge smoothing
preserving is operated in the iteration manner. After a
certain number of iterations, the watershed transform is
applied to the smoothed image, the results of segmented
image can be shown in Fig. 3

Histogram equalization

Normally, the original images especially the satellite
images always have low contrast. Therefore to overcome
this problem, the image must be enhanced. To enhance
an image, the original histogram of image will be
modified  order to improve the image perception. In
general, the histogram equalization method 1s always
selected due to its simplicity. However, it will cause the
saturation of gray scales i the quasi-homogeneous
regions. Some purposes such as vegetation growth
classification can not be achieved by using the
mentioned mmage. So, to eliminate this defect, the local
area histogram equalization is applied to each quasi-
homogeneous segmented- region only.  Here,  the
segmented regions, contained pixel more than 200, will
be enhanced in order to reduce the computation times.
The histogram cqualization ‘will be applied to these
segmented regions. which refers to local area histogram
equalization. While the smaller regions will be left
without modifying their histograms

Experimental results

The process is applied onto three spectral images.
After assigning the color for cach processed image. we
will obtain a colorful enhanced image. The result images.
from the purposed method and the global histogram
equalization, are shown in Fig. 4

Conclusion

As the results shown in Fig. 4, we found that some
quasi-homogeneous regions (such as the enlarge arca)
can be enhanced without the problem of gray scale
saturation, unlike the result from global histogram
equalization. The gradual change in each region can be
observed and distinguishable. So this will be very useful
for vegetable growth surveillance and changed detection.
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Fig. 2. Original gray scale image.

(2]

(3]

(4]

(5]
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