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Today, surveillance system has become more influential in every organization. 
Video surveillance system is one of the solutions to detect any anomalies occurred in the 
organization so that the administration can plan and decide an appropriate course of action 
for the detected objects or able to use the record as evidence in the future. As for the 
detection system, in case where background changes such as lighting, vibration, or looped 
movement of the background do not only obscure the detection system but also waste the 
system storage space as to store those records.

Therefore, this research would like to present a solution to the problem by 
employing detection system in the record with looped movement in order to distinguish 
objects of interest that can be identified in normal system. The result of the experiment 
showed that such method can detect objects of interest accurately and also reduce the 
amount of data that the system have to store background with looped movement as well.

Department of Computing          Graduate School, Silpakorn University        Academic Year 2009

Student's signature ........................................
Thesis Advisor's signature ........................................



.

.

.

.

  ( )

   “ ”

  -



....................................................................................................................

...............................................................................................................

.....................................................................................................................

............................................................................................................................

...............................................................................................................................

   1 ............................................................................................................................. 1

................................................................ 1

............................................................................................. 2

................................................................................... 2

.................................................................................................... 2

....................................................................................... 2

............................................................................................... 3

  2 .................................................................................................... 4

 (Background Subtraction).......................................................... 4

 (Background Updating)...................................................... 10

  3 ............................................................................................................ 11

......................................... 11

  (Background Update) ................................................ 12

........................ 15

  4 ............................................................................................................ 16

.................................................................................... 16

................................................................................... 16

............................................. 16

............................................................................................. 17

............................................................................................... 18

....................................................................... 21

............................................................................................ 22



   5 .................................................................................................... 23

..................................................... 23

......................................................................................... 26

........................................................... 27

.................................................................................... 28

............................................................................... 32

.................................................... 36

   6 .............................................................................. 37

........................................................................... 37

................................................................................................. 38

............................................................................................................................. 39

.......................................................................... 41

.............................................................................................................................. 47



    1 ................................................................. 23

    2 ........................................................ 26

    3 ......................................... 29

    4          

  (   30  frames/sec)............................................................  32

    5 ............................................................ 34



    1 .... 4

    2  median filtering ................................................................................. 5

    3  intensity  100 ........................................................ 6

    4          ..................................................................... 7

    5  Tang .......................................................... 8

    6   PixelMap ................................................................... 9

    7 ....................................................................... 11

    8          dynamic matrix ........................................................................................................ 13

    9  ghost ........................................................................................ 14

    10 ................................................................................. 17

    11   pseudocode .................................................... 18

    12   pseudocode ......................................... 19

    13 ...................................... 20

    14   binarizing   denoising.............................................................. 21

    15   denoising ....................................... 22

    16 .................................................................... 27

    17  1 - 3 ....................................................................... 42

    18  4 - 6 ....................................................................... 42

    19  7 - 9 ....................................................................... 43

    20  10 - 12 ................................................................... 43

    21  13 - 15 ................................................................... 44

    22  16 - 18 ................................................................... 44

    23 ............. 45

    24 ............. 45

    25 ........................... 46

    26 ........................... 46



1

  1

 (Video surveillance) 

 24 

 Video surveillance   2

,

,  ,   (Xiong  

and  Jaynes 2004 : 88-96)   

 (Loop) 
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1.

2.

1.

2.

1.

2.

3.  MJPEG  320 X 240     

4.  / 

5.

1.   PC  1

-  CPU Intel Pentium 4  3.0 GHz

-  RAM 1024 MB

-  Hard disk  300G

-  LAN Card

-  CD-ROM
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-  VGA 128 MB

-  WINDOWS XP

2.   1

Toyama  and others (1999 : 255 – 261)

Moved objects  (background ) 

 (foreground) 

Time of day

Light switch

Waving trees  

Camouflage

Bootstrapping

Foreground aperture 

Ghost  (Xiong and Jaynes 2004 : 88-96)
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  2

1.  (Background Subtraction)

2.  (Background Updating)

1.  (Background Subtraction)

Zhang  and others (2007 : 1177-1185) 

 (static) 

 chromaticity  RGB color space 

 chromaticity 

  1

1.  RGB channels 

 pixel 
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 median filtering   (noise) 

2.

3.  median filtering 

  2  median filtering

 median filtering

4.  (threshold)  Gaussian model

5.

6.

 (slow 

movement)  Gaussian model 
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Wang and others (2007  :  331 – 335)

  (slow illumination) 

 (micro-

movement background) 

 intensity 

 intensity 

  3  intensity  100 

 intensity 

 50 % 

 50 % 

 40 %



7

 2 

 micro-

movement

  4

   (a1)

          (a2)

                            (a3)

Tang and Miao (2007 : 38 - 41)

 Gaussian Mixture Model 

(learning rate)  Gaussian Mixture Model  RGB 

  RGB  

 intensity 

 (white pixel)  8 

(8 neighborhood)   morphology
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  5   Tang  

     (a)

(b)  Gaussian Mixture Model

                              (c)  Gaussian Mixture Model

Zang  and  Klette (2004 : 90 - 93)  multi-layered mixture of Gaussians 

Pixel Map    3

1.  PixelMap  Gaussian 

Mixture Model 

-  RGB

-  RGB

-  RGB

-  RGB

-  flag  0  pixel  1

-  flag 

2.

3.  (region) 

 8  morphology 

 Zhen Tang
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 Gaussian Mixture Model 

 Gaussian Mixture 

Model

  6   PixelMap

 1

 2  Gaussian Mixture Model

 3  PixelMap

Toyama and others  (1999 : 255 - 261)  Wallflower   3 

1.  Wiener filtering  

, time of day, waving tree, camouflage, 

bootstrapping

2.

 foreground aperture

3.   k- means clustering algorithm  light switch 

problem



10

 (ideal foreground)

Xiong  and  Jaynes (2004 :  88 - 96)  

 multi-resolution 

2. (Background Updating)

   He and others (2003  :  515  -  519) 

, ,

Colombari and others (2005  :  29 - 36) 

 2 

 (sure background)  (confusion zone) 
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  3

 Yang and others (2004 : 136 - 143)  

  7
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1.   (Background Update)

 2 

     - selective update

- blind update

   

 bind update 

  2

1.1  (Pixel  level)

D(k)

I(k)  input  k  i,j 

I
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otherwiseif
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 k 

D
i,j
(k)  0 

)1()1()()( ,,, kBkIkB jijiji (3)

B(k)    k 

 ghost, ,

  8   dynamic matrix

 8  

a)  b)  c) 

d)
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 9    ghost

                (    background   update)   

 9  ghost  update 

 1 

 ghost  2  3 

1.2  (Frame Level)

nm

kF

v

n

j

m

i

ji1
1

, )(

(4)

 m,n   v    0.001 
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2.

 OR 

 RGB 

color  S(k) Ts I.R

(k), I.G(k), I.B(k), B.R(k), B.G(k), B.B(k)  RGB 

otherwiseif

TskBBkBIif

orTskGBkGIif

orTskRBkRIif

kS
jiji

jiji

jiji

ji

0
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, (5)

 noise filtering  Blob labeling 

   Morphology filtering  

 (classfication)  (recognition)
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  4

1.

2.

 1  2  3  4  5

1

2

3

4

   4

2.1

2.2

2.3

2.4
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3.

  10

 10  

  MJPEG

 MJPEG 

 MJPEG FORMAT

MJPEG

File
MJPEG

File
MJPEG

File

 MJPEGMJPEG

File
MJPEG

File
MJPEG

File
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4.

STEP1 // Find background set

get random frame

current frame = randomframe + delay frame

while loopcount >2

compare(random frame, current frame)

if random frame same current frame

loop++

if current frame – random frame > limit frame count

loop = 0

goto STEP1

set next frame = current frame

end while 

get random frame  current frame to background set

set first background frame = current background

STEP2  // compare between set of background  and current frame

compare(current background, current frame)

if current background same current frame

set next frame = current frame

if no next background frame // end loop

set first background frame = current background

else

    set next background frame = current background

else // when not same image

if  not same frame twice time

// can be foreground

loop = 0

goto STEP1

else

    set next frame = current frame

if no next background frame // end loop

set first background frame = current background

else

    set next background frame = current background

 11   pseudocode
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 12  pseudocode 

 Wang (Wang and others, 2005 : 37 - 44)

Function compare(image A, image B)

// Start function

// binalizing-

for i = 1 to image_width * image_height

if PixelImageA(i) – PixelImageB(i) < thresholdcolor

PixelImageCompare=black  // same

else

PixelImageCompare=white  // notsame

// denoise

Set block 4*4 pixel on compare image

for j = 1 to number of block on compare image

if block has white pixels < noisethreshold

/seem to be noise

set all pixels in that block are black

// result

if all white pixels on compare image > thresholdofsameimage

image A and B are same images

else

image A and B are difference

// end function
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- video (Im)

- frame delay

COMPARE ramdom frame current frame

Binalizing

Denoising

Current frame(Ii) Im 

Current frame = current 

frame +1

loop  1 loop

 2 loop 

Current frame = current 

frame +1

set loop 

tempolary database

Ii

loop 

Current frame = current 

frame +1

frame 
Reset 

 13
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1. (Im)

2.  frame delay 

3.  Im (Ii)  Wang 

3.1 Binalizing 

           
TbyxIif

TbyxIif
yxI

),(1

),(0
),( (6)

 I(x,y)  pixel Tb 

3.2 Denoising  binalizing 

 noise  1 

  0

 14  binarizing  denoising
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 15  denoising 

 14  15  2 

binarizing

 Im  (Ii+1)

 Im

4.  Im  Ii  2  frame  Im  Ii

5.

 1 

5.

1.  

 85%

2.

 40 %

3.

 (real time) 
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  5

 5 

 320 × 240  2  640 × 480  3 

 interrupt  (

interrupt )

 11  50 

 320 × 240  9   1

   1   

( )  (Kilobyte)
 loop

 interupt

1 1-0 640 × 480 49242 40 0

2 1-1 640 × 480 50119 40 1

3 1-2 640 × 480 50996 40 2

4 1-3 640 × 480 51873 40 3

5 1-4 640 × 480 52750 40 4

6 1-5 640 × 480 53627 40 5

7 1-6 640 × 480 55817 40 6

8 1-7 640 × 480 56695 40 7
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   1    ( )

( )  (Kilobyte)
 loop

 interupt

9 1-8 640 × 480 60197 40 8

10 1-9 640 × 480 61074 40 9

11 1-10 640 × 480 63264 40 10

12 2-0 640 × 480 84324 40 0

13 2-1 640 × 480 83447 40 1

14 2-2 640 × 480 82570 40 2

15 2-3 640 × 480 81692 40 3

16 2-4 640 × 480 80815 40 4

17 2-5 640 × 480 79938 40 5

18 2-6 640 × 480 79061 40 6

19 2-7 640 × 480 78184 40 7

20 2-8 640 × 480 77307 40 8

21 2-9 640 × 480 87380 40 9

22 2-10 640 × 480 86503 40 10

23 3-0 640 × 480 136839 40 0

24 3-1 640 × 480 135526 40 1

25 3-2 640 × 480 134213 40 2

26 3-3 640 × 480 132900 40 3

27 3-4 640 × 480 131587 40 4

28 3-5 640 × 480 130274 40 5

29 3-6 640 × 480 128962 40 6

30 3-7 640 × 480 127649 40 7

31 3-8 640 × 480 126336 40 8

32 3-9 640 × 480 122392 40 9

33 3-10 640 × 480 120202 40 10
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   1    ( )

( )  (Kilobyte)
 loop

 interupt

34 4-0 320 × 240 47086 40 0

35 4-1 320 × 240 46011 40 1

36 4-2 320 × 240 44936 40 2

37 4-3 320 × 240 43861 40 3

38 4-4 320 × 240 42786 40 4

39 4-5 320 × 240 41711 40 5

40 4-6 320 × 240 40636 40 6

41 4-7 320 × 240 39561 40 7

42 4-8 320 × 240 38487 40 8

43 4-9 320 × 240 37412 40 9

44 4-10 320 × 240 36337 40 10

45 5-0 320 × 240 4089 40 0

46 5-1 320 × 240 5164 40 1

47 5-2 320 × 240 6239 40 2

48 5-3 320 × 240 7314 40 3

49 5-4 320 × 240 8389 40 4

50 5-5 320 × 240 9464 40 5

51 5-6 320 × 240 10539 40 6

52 5-7 320 × 240 11614 40 7

53 5-8 320 × 240 12689 40 8

54 5-9 320 × 240 13764 40 9

55 5-10 320 × 240 14839 40 10

 2 

interrupt   5-6  5  interrupt  6
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   2   

( ) (Seconds) (Kilobyte)

1 r01 320 × 240 213 24240

2 r02 320 × 240 640 6972

3 r03 320 × 240 448 86677

4 r04 320 × 240 735 109752

5 r05 320 × 240 130 9618

6 r06 320 × 240 237 15280

7 r07 320 × 240 101 10120

8 r0 320 × 240 460 54102

  java

1. detectloop320(String input, String output)

 320 × 240   

 input  output 

2. detectloop640(String input, String output)

 640 × 480 

 input  output 
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 16
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(%) =( – )×100

 50  1 

   43.96755 %  1 

(%)

0

10

20

30

40

50

60

70
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90

100

0 1 2 3 4 5 6 7 8 9 10

 interrupt

R
a

ti
o

(%
)

 1

 2

 3

 4

 5

 1  5 

 11 
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   3

(Kilobytes) (Kilobytes)

1 1-0 49242 2510 94.90

2 1-1 50119 9688 80.67

3 1-2 50996 19182 62.39

4 1-3 51873 21290 58.96

5 1-4 52750 32011 39.32

6 1-5 53627 40274 24.90

7 1-6 55817 42464 23.92

8 1-7 56695 50539 10.86

9 1-8 60197 57735 4.09

10 1-9 61074 57796 5.37

11 1-10 63264 62448 1.29

12 2-0 84324 4260 94.95

13 2-1 83447 13059 84.35

14 2-2 82570 23539 71.49

15 2-3 81692 35310 56.78

16 2-4 80815 42870 46.95

17 2-5 79938 54641 31.65

18 2-6 79061 55872 29.33

19 2-7 78184 57104 26.96

20 2-8 77307 60443 21.81

21 2-9 87380 68407 21.71

22 2-10 86503 69638 19.50

23 3-0 136839 8255 93.97

24 3-1 135526 17679 86.96

25 3-2 134213 32199 76.01
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 3  ( )

(Kilobytes) (Kilobytes)

26 3-3 132900 40534 69.50

27 3-4 131587 56326 57.19

28 3-5 130274 72118 44.64

29 3-6 128962 87910 31.83

30 3-7 127649 90018 29.48

31 3-8 126336 92126 27.08

32 3-9 122392 99060 19.06

33 3-10 120202 107133 10.87

34 4-0 47086 2543 94.60

35 4-1 46011 7461 83.78

36 4-2 44936 7469 83.38

37 4-3 43861 7572 82.74

38 4-4 42786 8649 79.79

39 4-5 41711 12283 70.55

40 4-6 40636 11205 72.43

41 4-7 39561 16015 59.52

42 4-8 38487 19649 48.95

43 4-9 37412 24460 34.62

44 4-10 36337 29270 19.45

45 5-0 4089 219 94.64

46 5-1 5164 1822 64.72

47 5-2 6239 3100 50.31

48 5-3 7314 4656 36.34

49 5-4 8389 5936 29.24

50 5-5 9464 7219 23.72
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0

50000

100000

150000

200000

250000

300000

350000

r01 r02 r03 r04 r05 r06 r07 r08

files

(K
B
)

original data

compress

 3  ( )

(Kilobytes) (Kilobytes)

51 5-6 10539 8907 15.49

52 5-7 11614 10086 13.16

53 5-8 12689 11364 10.44

54 5-9 13764 12439 9.63

55 5-10 14839 13050 12.06

 2

0

50000

100000

150000

200000

250000

300000

350000

r01 r02 r03 r04 r05 r06 r07 r08

 files

(K
B

)

original data

compress
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 4

(  30 frames/sec)

(Kilobytes) (Kilobytes)

1 r01 87044 24240 72.15202

2 r02 267513 6972 97.39377

3 r03 193205 86677 55.13729

4 r04 303678 109752 63.85909

5 r05 56540 9618 82.98903

6 r06 102235 15280 85.05404

7 r07 43880 10120 76.9371

8 r08 200776 54102 73.05355

 1  3 

  (interrupt)  

 2  4 

  1

   =
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   3    4

0

2

4

6

8

10

12

1-0 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10

 640*480 pixel

(f
r
a
m

e
/s

e
c
)

frames/sec

 3

    640*480  x  640*480 

 Y 
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 4  

  320*240  x  320*240 

 Y 

   5

(sec.)
(frames/sec)

1 1-0 640 × 480 1040 147 7.074829932

2 1-1 640 × 480 1062 145 7.324137931

3 1-2 640 × 480 1084 137 7.912408759

4 1-3 640 × 480 1106 137 8.072992701

5 1-4 640 × 480 1128 136 8.294117647

6 1-5 640 × 480 1150 131 8.778625954

7 1-6 640 × 480 1196 133 8.992481203

8 1-7 640 × 480 1218 134 9.089552239

26

27

28

29

30

31

32

33

34

35

4-0 4-1 4-2 4-3 4-4 4-5 4-6 4-7 4-8 4-9 4-10

 320 * 240 pixel

(f
ra

m
es

/s
ec

)

frames/sec
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   5  ( )

(sec.)
(frames/sec)

9 1-8 640 × 480 1288 138 9.333333333

10 1-9 640 × 480 1310 135 9.703703704

11 1-10 640 × 480 1356 139 9.755395683

12 4-0 320 × 240 3520 122 28.85245902

13 4-1 320 × 240 3439 118 29.1440678

14 4-2 320 × 240 3358 115 29.2

15 4-3 320 × 240 3277 112 29.25892857

16 4-4 320 × 240 3196 109 29.32110092

17 4-5 320 × 240 3115 105 29.66666667

18 4-6 320 × 240 3034 102 29.74509804

19 4-7 320 × 240 2953 99 29.82828283

20 4-8 320 × 240 2872 93 30.88172043

21 4-9 320 × 240 2791 84 33.22619048

22 4-10 320 × 240 2710 80 33.875

  3    4    5  

 640 × 480   8.58 frames/sec  

  7 frames/sec  320 × 240 

  30.27 frames/sec    30  frames/sec  
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 interrupt 

(%) =      ( T1 – T2) ×100/T1

   T1  interrupt 

     T2  interrupt 

   100 %
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  6

 real time 

 1 – 2 
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