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K-Means

Matlab (7.0)

Suggested Algorithm for Images Segmentation
by Using Markov Random Field

Abstract

In this research, Markov Random Fields Models have been used in
images processing, included algorithm suggested for image segmentation
tha depends on the triple mixture normal distribution.

Two ways had been demonstrated for this segmentation. The first
one K-Means unsupervised technique and the other used Maximum A
Posterior, and to be generalized to fourfold and fivefold mixture normal
distribution, then to n — mixture normal distribution.

Matlab Package version (7.0) was used for writing the programs of
the algorithms.

Keywords: Markov Random Field, Image Segmentation, K-Means
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‘Introduction 1

.(Stochastic Processes)

Anderi A .Markov
(Markov Process)

(Discrete)

.[Bader et al., 1994]

.[Melas and Wilson, 2002]
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: k-Means Technique ( k)
1967 MacQueen

[Ramos and Muge, 2001] K

[MATLAB 6.5, 2002]
[2004 ] [Tou and Gonzalez, 1979]

(Mixture Triple Gaussian Distribution)

ey (3)

3 1 1
P(X)=)> w, —— exp[-— (
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3
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2
N X =
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[Gan et al., 2004]
i (Intensity Level)
b if i k-1
P, ) :{po(x) - (5)
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(MI) (Maximum Intensity)

Low Pass Filter ( )
Sobel filter
Prewitt filter

Laplacian filter

(Laplacian of Gaussian) Log filter

o Y S O VORI SR

Average filter

(4 ( )

K-Means

.(Maximum A Posterior)
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() - () (15) - (2)

ariginal image

filter image intensity image

seqgment image k-means
50 1
N 5 4
2z
o =
°
-50
0 5 10 0 0.5 1

Silhouette “alue

(2)
(Laplacian)
1)
(Laplacian)
iter phase num sum
1 1 256 2.008e+006
2 1 63 1.94049¢+006
3 1 32 1.90941¢+006
4 1 9 1.90575e+006
5 1 2 1.90514¢+006
6 1 1 1.90508e+006
7 1 1 1.9048e+006
8 1 1 1.90477e+006
9 2 13 1.89126e+006

9 iterations, total sum of distances = 1.89126e+006 (Pixel or Bit)



iter phase num

1

O 00 1O\ D B W

10

1

N NN =

2

256
52
33
16

5
2
27
27
8
7

sum

2.00329e+006
1.95016e+006
1.92505¢+006
1.91112e+006
1.90867¢+006
1.90782e+006
1.89491e+006
1.88847¢+006
1.8869¢+006

1.88484e+006
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10 iterations, total sum of distances = 1.88484e+006(Pixel or Bit)
iter phase num

=00 I WU AW~

11
12
13

1

1
1
1
1
1
1
1
2
2
2
2

2

256

sum
2.01411e+006
1.95298e+006
1.92248e+006
1.91433e+006
1.91096e+006
1.90975e+006
1.90806e+006
1.90796e+006
1.90089¢+006
1.89776e+006
1.89184e+006
1.89017e+006
1.88879¢+006

13 iterations, total sum of distances = 1.88879e+006(Pixel or Bit)

iter phase num

1

1

2 1
3 1
4 1
5 1
6 1
7 2
8 2
9 2
10 2

256
55
18

9
5
1
25
32
8
12

sum
1.99772¢+006
1.93919¢+006
1.92096e+006
1.91632e+006
1.91318e+006
1.91292e+006
1.89378e+006
1.88592e+006
1.88421e+006
1.88101e+006

10 iterations, total sum of distances = 1.88101e+006(Pixel or Bit)



[333] _dsiloglaolly lantl- Slualyll slSll golall youisoll asligs jald sac

original image

=

filter image intensity image

o JE:I
=LY
BE

|

h
(=]
Cluster

1] 5 10 o] 0.5 1

Silhouette Value
3)
(Laplacian)
(2)
(Laplacian)

iter phase num sum
1 1 128 184104

2 1 27 175803
3 1 6 174971
4 1 3 174355
5 1 1 174124
6 2 11 172685

7 2 16 170576
7 iterations, total sum of distances = 170576(Pixel or Bit)
iter phase num sum
1 1 128 180054
2 1 22 175539
3 1 5 173840
4 1 2 173224
5 2 8 171528
5 iterations, total sum of distances = 171528(Pixel or Bit)
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()
(Average)

(5)
(Average)

®
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3)
(Laplacian of Gaussian)
iter phase num sum
1 1 256 1.806e+006
2 1 51 1.74298e+006
3 1 16 1.72993¢+006
4 1 8 1.7226e+006
5 1 3 1.72033e+006
6 1 2 1.71885e¢+006
7 1 6 1.7148e+006
8 2 6 1.7049¢+006
8 iterations, total sum of distances = 1.7049e+006(Pixel or Bit)
iter phase num sum
1 1 256 1.81473e+006
2 1 53 1.74079e+006
3 1 16 1.72247¢+006
4 1 5 1.71877¢+006
5 1 1 1.71767¢+006
6 1 1 1.71584¢+006
7 2 11 1.70755e+006
8 2 1 1.70717¢+006
8 iterations, total sum of distances = 1.70717e+006(Pixel or Bit)
iter phase num sum
1 1 256 1.86314e+006
2 1 68 1.78038e+006
3 1 25 1.75099¢+006
4 1 11 1.74104e+006
5 2 17 1.72738e+006
5 iterations, total sum of distances = 1.72738e+006(Pixel or Bit)
iter phase num sum
1 1 256 1.81527¢+006
2 1 73 1.73853e+006
3 1 12 1.73016e+006
4 1 10 1.72269¢+006
5 2 3 1.7201e+006

5 iterations, total sum of distances = 1.7201e+006(Pixel or Bit)
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ariginal image

i

filter image

intensity image

9)
(Laplacian of Gaussian)
(4)
(Laplacian of Gaussian)
iter phase num sum
1 1 128 159848
2 1 17 155795
3 1 3 155167
4 2 10 154522
5 2 3 154384
5 iterations, total sum of distances = 154384 (Pixel or Bit)
ariginal image
filter ig intensity image
o0 segment image 7;k—means
100 % ‘;E_
DD \/\ 5 10 - 1 _ED:—_ 0.5 1
ilhouett.e “alue
(10)

(Prewitt)
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(5)
(Prewitt)
iter phase num sum

1 1 256 1.82603e+006
2 1 43 1.76645e+006
3 1 15 1.75186e+006
4 1 12 1.73562e+006
5 1 7 1.72535e+006
6 1 1 1.72415e+006
7 1 2 1.72072e+006
8 1 1 1.71923e+006
9 2 18 1.70835e+006
10 2 8 1.70631e+006
11 2 2 1.70509¢+006

11 iterations, total sum of distances = 1.70509e+006(Pixel or Bit)

iter phase num sum

1 1 256 1.74912e+006
2 1 25 1.70899¢+006
3 1 12 1.70318e+006
4 1 7 1.69774e+006
5 1 4 1.69524e+006
6 1 2 1.6947¢+006

7 2 7 1.69032¢+006
8 2 2 1.69016e+006

8 iterations, total sum of distances = 1.69016e+006(Pixel or Bit)

iter  phase num sum

1 1 256 1.93132e+006
2 1 53 1.82552e+006
3 1 21 1.7952e+006

4 1 19 1.76208e+006
5 1 15 1.73678e+006
6 1 4 1.73274e+006
7 2 18 1.71686e+006
8 2 6 1.71366e+006
9 2 2 1.71266e+006

9 iterations, total sum of distances = 1.71266e+006(Pixel or Bit)
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ariginal image
SR

filter i
Br= =

I VT S

segrment image
100

Wi

o

Cluster

u} u} 0.5 1
Silhouette walue

(11)
(Prewitt)

(6)
(Prewitt)

iter phase num sum
1 1 128 148098

2 1 13 146339
3 1 7 145135
4 1 4 144659
5 1 2 144621
6 1 1 144486

7 2 12 143291
7 iterations, total sum of distances = 143291 (Pixel or Bit)
iter phase num sum
1 1 128 149762
2 1 19 145708
3 1 5 145074
4 2 10 142885
5 2 6 142421
5 iterations, total sum of distances = 14242 1(Pixel or Bit)
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ariginal image

filter image intensity image

a0 segment image k-rmeans
L o

u] 5 10 u} 0.5 1

Silhouette “alue
(7)

(Sobel)
iter phase num sum

1 1 256 1.82906e+006
2 1 42 1.75651e+006
3 1 9 1.74898e+006
4 1 5 1.74435e+006
5 2 17 1.73847¢+006
6 2 12 1.73008e+006
7 2 11 1.72524e+006

7 iterations, total sum of distances = 1.72524e+006(Pixel or Bit)

ariginal image
S -

intensity image

ol s R

segment image

100

v

a

Cluster

—= —ua

(77 e R O

] a 0.5 1
Silhouette “alue

(13)
(Sobel)



(Sobel)

iter phase num sum

1

AN DN AW

7

1
1
1
1
1
2

2

128 147022
24 143708
5 143031
3 142515
1 142369
5 142207
2 141794

(8)

7 iterations, total sum of distances = 141794(Pixel or Bit)
iter phase num sum

1

NN Bk WN

8

1

bk ek ke

2

8 iterations, total sum of distances = 142488(Pixel or Bit)

MAP

K-Means

128 150279
19 145965
13 143973
1 143890
2 143856
1 143791
2 143702
12 142488
Conclusions
)

(SAD)

[340]
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(8) - (1) (15) - (2)

K-Means

(15) (14)
0 1 1 x-p Y
;Wk \ 270} exp[—;( oy }]

22=1Wk=1 s Uy <y <y < eene < u,
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