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Abstract

Image segmentation is an algorithm of the subdivision
of an image into regions which have a certain uniformity.
The segmented image is obtained by recursively merging small
regions to form a bigger homogeneous region, or recursively
splitting a big region into homogeneous fragmented regions.
However, the traditional segmentation method of Split-and-Merge
using quadtree or quartic picture tree places limitation on
the merge procedure. This defect can be reduced by a
modification of the merge algorithm. However, the result is
depend on the scanning direction of the merge procedure.
To solve this problem, the thesis use image segmentation based on
graph theory called "Shortest Spanning Tree ", that will be
done by merging the similarity regions in a hierarchical order.

Noise in the original image should be femoved before
the image segmentation algorithm is applied. Generally , noise
smoothing by the moving average method results in blurred edges.
The method presented here removes noise without blurring sharp
edges, or destroying details of the boundary region , called
"Image Smoothing with Preserving Edge". The uniform grouping of
the filtered image has advantages later in segmentation. Since
this kind of filter uses so much time in processing. This thesis
also presents the filter which is called a three-level
median filter.
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11m 2.6 nlﬂﬂﬂﬂﬂﬂ?lﬂﬂﬂ1ﬂﬂﬂﬂﬂ1§ﬂ?ﬂﬂ\1 smoothing 1@n1un11unﬂw
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A einnemnu lesfonTasinasm 3 TRy
(Noise Reduction by 3 Levels Median Filtering)

ﬁ'mmqﬁygmﬁuﬂyutﬂulm?nﬂ*lﬂﬁmﬂnmmamwutﬂmiﬂi‘u
(Nonlinear) ?‘ﬁﬂw‘[aﬁﬁaéwmnﬁm’fmw1r'iﬁaity§unmm§aganw (o1,
[10]1,[11] n11ﬁw’a‘ai1_:yn1un1unwﬁﬂn”‘[aam1Lgnuw'dwhq (Window) W
ARUTBIIN W uﬁwma‘amuﬁﬁﬁem‘lﬁménmmt'i'wi'\\:ﬁ"md'lﬁnagm(nedian)'
Tasngeiniimn 9 e wiann (Original Picture) mm?'ﬁ'tu'm'-!anwnm
i thianh  wadi s s (Smooth) ndvn i
n'nﬁﬁaimwmnmm'iamm% undiin HEnTae e Haniadn
20H191An9 (Neighborhood Averaging) udtmﬁaﬁ'qnsi'niﬁimaamﬂngw
tm'lun’twamaan'rmﬂaip];mmmam'lmamwﬁnm'mauia amise
L@ua L Alian 1IN Yiadhnnamm i asRInInviivasm (nedian filter) Tan
mmamayu"mnamntmmm-:mLimhwuﬁl‘man'mamacﬁ
1. HanTasiongminnmeaine 9 saesinw 318 Tmaiiana sin
m&‘n'-!ai"wtam&msm‘lunamwLiam'mﬂuilaaﬂn'l'lmnaa (Blur)
2. i"mmqﬁﬁﬂgquﬂﬂqsiﬂﬁnwgﬂmwﬁﬁammmw spiky-
noise
'-uau-wmaﬂannnqmn"fﬂuna'rmw'xmmuﬂagmuu 3.7¢6u (3 Levels
Median Filter) na"m'rmn'naﬁyywsmmnmaad'\m'm'mu'mm‘nt1mmn
lunw (Geometrical Information) Wankaa  #aasneidu ey sTiwnuoe
Ay 9 Heasd@mnralang Biimle  wisnansasiasiniasinasm 3 s

3.1 #mIevinasna 1 3R (One-Dimensional Median Filters)
- » [ - as 3
:magmnmnagammn'la 9 dwan e laean
Median (x[11,...,x[L]) (3.1)
4 ey f 4 4 4 ;
A x ﬁnnauammn uat L aptarsmoiimnithinans  lumian L fuduan
n1u"1m1un'l§ mamsuﬂu Median (0,3,4,0,7) = 3
mnmmnymmumn L Fouiand  waenseini Isemmindnmioa
x[n] Tasft m € Z IR |

y[m] = Median (x[m-k],...,x[m],...,x[m+tk]); m € Z (3.2)
r
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(¢) SINGLE PULSE

| 7| Il[[lll]lllllllklll
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7 3.1 FadrudasnnsuiiinesinIasiinagm (e 1-5
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3.2 #miavinagnaun 2 3@ (Tvo-Dimensional Median Filters)
dFanasiimasnun 2 3@ FenTasdanraRimiinne A nTeimaw o

A ; g
dmie x[m,n]1  Tasm m,n € 2° Raw B

y[m,n] = Median (x[m+r,n+s]) (3.3)
A

meh (r,s) € A uay (m,n) € Z°

1ﬂuuunaauuqnﬁﬂ A Ivaanansee Lty uu1unu,uu1aq ﬁtuanu nnum
N
MNaU lﬁumu ua1ﬂuuunuauuaeuuu1nd1unmsunn1ﬂnﬂnu1n [12],[13]

“4
|.uaxr-a'mat';m'mﬂﬂnuuu'za‘am‘:a\ﬁypw‘lamammt (23]

3.3 @mIeviinagm 3 el (3 Levels Median Filter)
mmam [12] nanaae3naT [iansasionnoan max/median 1l
AIadn TN Tnanﬂ1wdaﬂnnﬂ1n1a1a1ﬂn14L1nﬁamn1un1u iqnunnunﬂ1
e sRanTasian max/median TP
tuai@mwmn1qaﬂutm1qnnnea1n1aaiyymuuu max/median @B y,_
Tonin _
Z.) (3.4)

Loim,n] = max(Z, Z2,, Z,, Z,

-

Lua

Median(x[m,n-k],x[m,n-k+1],...,x[m,n-1],x[m,n],
x[m,n+1],...,x[m,n+k-1],x[m,n+k]) (3.5)

N
]

Median(x[m-k,n],x[m-k+1,n],...,x[m-1,n],x[m,n],
x[m+1,n],...,x[mtk-1,n],x[m+k,n]) (3.8)

N
]

N
]

Median(x[m+k,n-K],x[m+k-1,n-k+1],...,
¥[m+1,n-1]1,x[m,n],x[m-1,n+1],...,
x[m-k+1,n+k-1]1,x[m-k,n+k]) (3.7)

N
]

Median(x[m-k,n-k],x[m-k+1,n-k+1],...,
x[m-1,n-1],x[m,n],x[(m+1,n+1],...,
x[m+k-1,n+k-1],x[m+k,n+k]) (3.8)

a0 A
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(Modification of Split-and-Merge Algorithm for Image Segmentation)
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