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PSF = fspecial('gaussian’,7,10);

Blurred = imfilter(l PSF, 'symmetric’,'conv’);
figure,

imshow(Blurred),

title("Blurred Image’),

V=.001;
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figure;
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title("Blurred & Noisy' Image),
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figure,
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figure,
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figure,
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ADDING NOISE & CANCELING (NOISE&BLUER)WAYSS&..%
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....WORKING ON IMAGES.))
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imread ('cameraman.tif');
subplot (231)

imshow (I);
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subplot (232);
how (L) ;

imresize(I,.7);

k=
ims

title('Resized&Rotated Image')
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Subcam=imcrop (I, Rectcam)

Rectcam={93 13 81 69]

"y

sup

.
r

14

how (Subcam)

ims

title('Cropped Image')
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', 7,10);

gaussian
filter(I,PSF, 'symmetric', 'conv');

-
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im
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fspecial ("
Blurred

subplot (234)
imshow (Blurred)

PSF
title{'Blurred Image');
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.001;

vV =
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RlurredNoisy = imnoise (Blurred, 'gaussian',0,V);
subpleot (235);
imshow (BlurredNoisy) ;
title ('Blurred & Noisy');
35%33%%%%%%%%%%% WAY1 (DECONVLUCY WITH PSF & ITERATE) %%%
Shapmainwayl= deconvlucy (Blurred, PSF) ;
Shapl = im2uint8 (Shapmainwayl) ;

subplot (236) ;

title ('Restored Image, NUMIT =15");
$%%3%%%%3%%%%%%5%%%5%% WAY2 (DECONVLUCY & USEING Edgedtaper) $%%
Edged=edgetaper (BlurredNoisy, PSF) ;
Shap2=deconvlucy (Edged, PSF, 5) ;
figure;
subplot (221);
imshow (I);
title('Criginal Image');
subclot (222);
imshow (Shap?2) ;
title('Edgedtaper effect');
$%%% WAY3 (DECONVLUCY WITH Weight Array & To many ITERATE) %%
UNDERPSF = ones(size(PSF)-4);
INITPSF = padarray(UNDERPSFKF, {2 2], 'replicate', 'both");
Weight = edge(I, 'sobel',.3);
se = strel('disk',2);
Weight = l-double(imdilate (Weight, se));
Weight([1:3 end-[0:2]1,:) = 0;
Weight(:, [1:3 end-{0:2]]1) = 0;

AN ]
subplot (223) ;
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imshow (Weight) ;
title('Weight array');
[J P] = deconvblind(Blurred, INITPSF, 30, [],Weight) ;
subplot (224) ;
imshow (J) ;
title('Restored 1Image WITH WEIGHT');
3%%% WAY4 (DECONVLUCY & USEING "NOISE POWER"+"Edgedtaper™) %
NP=V*prod(size(I));
[regl LAGRA]=deconvreqg{BlurredNoisy,PSF,NP*1.2);
figure;
subplot (221) ;
imshow (I) ;
title('Original Image');
subplot (222) ;
imshow (regl) ;
title ('RESTORED WITH NP');
$%%%%%%%%% For obtaining better figure %%%%%%%%%%
Edgedl=edgetaper (regl, PSF) ;
Shap3=deconvlucy (Edgedl, PSF, 5) ;
subplot (223)
imshow (Shap3) ;

title ('RESTORED WITH NP+EDGE TAPER EFFECT') ;

oe
o\°
oe
oe
o©
oe
op

WAY5 (DECONVLUCY & "USEING THE LAGRANGE MULTIPLIER")
EdgedZ=edgetaper (Blurred, PSF) ;
reg2=deconvreqg (Edged2, PSF, [], LAGRA/90) ;
subplot (224)
imshow (reg2) ;

title ("RESTORED WITH LAGRANGE MULTIPLIER');
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T5%%%%%%%%% WAY6 (DECONVLUCY WITH "USEING INVERSE FILTER... %
2%%%%%%%%% ...& CONTROLLING NOISE-SIGNAL-RATIO" (NSR) )%
535533 %%%%%%%""""""Inverse Filtering of Noisy Data""""":%%%%%
noise = 0.15*randn(size(I)):
NSR = sum(noise(:).”2)/sum(im2double(I(:))."2);
Shap4= deconvwnr (BlurredNoisy, PSF,NSR) ;
figure;

subplot (221);
imshow (1) ;
title('Original Image'):;
subplot (222);
imshow (Shapi4) ;

title('Restored with NSR');

=2 = = = ==

Edged3=edgetaper (Shap4, PSF) ;
Shap5=deconvlucy (Edged3, PSF, 5);
subplot (223)
imshow (Shap5) ;

title ('RESTORED WITH NSR+EDGE TAPER EFFECT');

Q0o 0000000000000000000
$%%%%%%% FINISH 5%%53%3%%3%%%%%5%580006%

V.Y
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Reconstructed Iimage Error Image

" The MSE (with images noimalized] is 0.

DCT coefficients
-

64
ed

VeA



DCT coefficients

Original Saturn Image

od

Reconstructed Image Error Image




Original Saturn Image

Error Image

DCT coefficients

AR



Original Saturn Image

Reconstructed Image

_.rnimm {with images nomalized) is 0.00505 .

_...M_.

DCT coefficients

64

2 Cosfficients Selected

"



( r‘)w

Visual Basic 6.0 fwoes 45 dydo shio s Ol by glads




frmcarnumbers ~ 1
Option Explicit

'In example the refrence of the L1 is:
'10 10 250 10 10 250 10 10 250 10 10

Public Sub Cmdinitiallize Click()

Dim mr(10) As Integer
Dim mx(10) As Integer
Dim ma(10) As Integer

Dim x() As String
Dim v() As String

Dim z As String
Dim y As String
Dim ¢ As Integer
Dim b As Integer

Dim i As Integer
Dim u As Integer

y = txtinl.Text
X() = Split(y)
For 1 = LBound(mr) To UBound (mr)

mr (i) = CInt(x(i))

Next i

z = txtin2.Text

v() = Split(z)
For i = LBound(ma) To UBound (ma)
ma (i) = CInt(v(i))

Next i

'mr(0) = 10
'mr(l) = 10
‘mr(2) = 250
'mr(3) = 10
'mr(4) = 10
'mr(5) = 250
'mr(6) = 10
'mr(7) = 10
'mr (8) = 250
'mr(9) = 10
'mr(10) = 10

For i = LBound{ma) To UBound(ma)
u =ma(i) - mr(i)

If Abs(u) > 20 Then



frmcarnumbers - 2

c =0
For i = LBound(mx) To UBound(mx) - 1

If mx(i) <> mx(i + 1) Then

c=c+1
End If
Next i
b=c/ 2
txtoutl.Text = "The Number Of Car(s) In The One Line is: " & " " & b
End Sub

Public Sub Cmdexit Click()
End

End Sub

VY
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Zi\MATLABSD

I\workhwork\tezl.m 2age
25 Cgwaws, 2003 04:53:06
2023 00C0C000Co0 - - = - Q. 0, 9 2 C ¢ 0 0 0 0
$33%%%%%%%%% Calculation for cone line ci picture %%%%%%%%%%%
Q0000000002000 20230 - g 002000 32020000022800¢7C
333%%%%5%%5%%%%%3%51cad picture%%3%%%33%3333%33%23%%%%

Imageinput? = imread('rice.zii'};

o\0
oo
oo
o
o\@
e
[
o\
o0
)
-
Hh
.
3
@
<
6]
B
' 4
v
0
‘. A
o
9]
W
O\t)
o\
e
00
o0
[
o
(28]
[y
oo

numcarslinel=0; edge=0;
“refi=zeros(1l,255);
xlinel=zeros(1,255) ;
xresl=zeros (1,255} ;
diffpixels=zercs{i,255);
Rectcaml={0 30 255 0];
Rectcam2={0 40 255 0};
xref=imcrop(Imageinputl,Rectcaml);

xline=imcrop (Imageinput?2,Rectcam?);

+H

for a2=1:25°%

t

xrefl(l,a)=xref(a);
end
for a=1:255
xlinel(1l,a)=xline(a);

end

for a=1:255
diffpixels(a) = xrefl(l,a)-xlinel(1l,a);

if abs{diffpixels(a))>90 Ve 4



C:\MATLAB6pl\work\work\tezl.m Page 2
25 LSgwpoy, 2003 04:54:06 4

xresl(l,a)=1;
end

end

for a=1:1:254
if xresl{l,a)~= xresl(l,a+1)

edge=edge+1;
end

end
xref
xline
diffpixels
xresl

numcarslinel=edge/2

AR K



MATLAB Command Window

Page 1
25 Sgpepwy, 2003 04:32:18 &
>>
xref =
Columns 1 through 19
158 159 163 157 158 155 163 158 158 158 162 162 161 164
163 166 162 166 158
Columns 20 through 38
165 165 168 164 162 164 165 164 162 165 161 162 164 162
167 166 166 169 169
Columns 39 through 57
167 168 168 170 173 168 169 171 170 168 176 169 166 173
169 173 176 174 170
Columns 58 through 76
171 170 176 172 173 171 175 170 169 173 172 174 173 171
169 172 175 173 176
Columns 77 through 95.
172 171 174 179 174 175 172 171 174 176 181 179 179 175
178 176 176 177 178
Columns 96 through 114
178 179 178 178 178 178 181 181 181 181 180 178 179 179
132 183 183 183 186
Columns 115 through 133
188 181 184 182 186 184 184 185 185 190 184 185 185 182
180 181 182 182 183
Columns 134 through 152
182 185 186 185 184 184 184 184 186 186 185 185 186 185
183 185 184 188 180
Columns 153 through 171
183 184 179 187 183 179 181 178 179 176 177 177 177 179
180 179 178 179 177
Columns 172 through 190
177 177 177 175 178 179 179 175 174 171 175 171 171 172
171 174 173 172 171
Columns 191 through 209
168 168 170 171 170 170 169 169 169 168 170 168 168 162
170 170 165 167 164
Columns 210 through 228
164 166 166 165 162 166 162 161 162 165 159 160 161 158
160 162 161 1ol 159
Columns 229 through 247
162 163 161 161 160 154 159 152 156 158 158 155 155 155

157 154 150 157 155



MATLAB Command Window
25 osygwpwy, 2003

Columns 248 through 255

156 155 152 152 155

Xline =
Columns 1 through 19

166 171 175 180 180
110 101 96 23 93

Columns 20 through 38

92 93 92 92 92
92 93 93 101 118

Columns 39 through 57

141 161 173 173 169
158 145 131 114 96

Columns 58 through 76

94 93 93 93 93
93 93 93 93 93

Columns 77 through 95

93 93 93 93 93
110 99 93 93 93

Columns 96 through 114

93 93 93 93 93
158 155 133 118 103

Columns 115 through 133

93 93 93 93 93
177 177 183 184 186

Columns 134 through 152

180 171 155 131 107
170 177 179 181 185

Columns 153 through 171

189 195 195 194 194
98 94 93 83 99

Columns 172 through 190

110 117 128 128 121
91 90 90 90 80

Columns 191 through 209

91 80 90 90 90
170 174 175 180 181

Columns 210 through 228

183 185 188 190 192
183 182 183 183 180

154

185

93

168

93

93

105

93

93

190

112

90

193

148

185

93

162

93

93

124

93

92

188

103

94

190

155

183

92

166

93

96

146

101

93

188

96

110

185

183

92

165

93

110

92

188

93

128

185

Page 2
04:32:18 »

180 173 162 146 128

93 92 93 92 92

162 161 163 159 163

93 93 93 93 93

125 141 144 141 129

161 158 160 163 162

143 163 168 173 179

94 101 115 138 157

186 180 157 136 115

91 91 91 91 90

151 162 165 166 168

183 182 180 179 180



MATLAB Command Window
25 sgwpwy, 2003

Page 3
04:32:18 4

Columns 229 through 247

180 172 160 143 126
143 161 160 157 145

Columns 248 through 255

129 111 91 87 86

diffpixels =
Columns 1 through 19

-8 -12 ~12 -23 -22
53 65 656 73 65

Columns 20 through 38

73 72 76 72 70
75 73 73 68 51

Columns 39 through 57

26 7 -5 -3 4
11 28 45 60 74

Columns 58 through 76

77 77 83 79 80
76 79 82 80 83

Columns 77 through 95

79 78 81 86 81
68 77 83 84 85

Columns 96 through 114

85 86 85 85 85
24 28 50 65 83

Columns 115 through 133

95 88 al 89 a3
3 4 -1 ~2 -3

Columns 134 through 152

2 14 31 54 77
13 8 5 7 -5

Columns 153 through 171

-6 -11 -16 -7 -11
82 85 85 86 78

Columns 172 through 190

67 60 49 47 57
80 84 83 82 81

Columns 191 through 209

77 78 80 81 80
0 -4 -10 -13 -17

110

86

~30

71

78

82

73

al

91

-11

67

80

99

87

-22

72

82

79

57

al

92

76

75

93

85

-24

72

77

75

35

84

91

-10

79

59

93

~25

70

76

64

20

62

94

81

41

93 94 92 104 121

-22 -11 0 15 36
72 ©9 69 72 70
6 15 6 7 10
80 79 81 80 78
51 40 35 38 45
20 22 18 16 17
47 21 17 12 3
92 84 70 48 28
-10 -3 20 41 64

80 84 80 80 82

17 8 3 2 -6



MATLAB Command Window

Page 4
25 sgppoy, 2003 04:32:18 &
Columns 210 through 228
-19 ~19 -22 -25 -30 -27 ~-28 ~-24 -23 ~18 -23 -20 -18 -22
-23 -20 =22 -22 -21
Columns 229 through 247
~-18 -9 1 18 34 44 60 59 63 65 64 63 51 34
14 =7 -10 0 10
Columns 248 through 255
27 44 61 65 69 68 61 70
Xxresl =
Columns 1 through 19
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
Columns 20 through 38
0 0 0 0 0 0 0 0 0 0 0. 0 0 0
0 0 0 0 0
Columns 39 through 57
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
Columns 58 through 76
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
Columns 77 through 85
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
Columns 96 through 114
0 0 0 0 0 0 0 0 0 0 0 C 0 0
0 0 0 0 0
Columns 115 through 133
1 0 1 0 1 1 1 0 0 0 0 0 0 0
0 0 0 0 0
Columns 134 through 152
0 0 0 0 0 1 1 1 1 1 0 0 0 0
0 0 0 0 0
Columns 153 through 171
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0
Columns 172 through 190
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0



MATLAB Command Window Page 5
25 suppoy, 2003 04:32:18 a

Columns 191 through 209

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

Columns 210 through 228

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

Columns 229 through 247

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0

Columns 248 through 255

0 0 0 0 0 0 0 0
numcarslinel =
4

>>

\ R
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C:\MATLAB6pl\work\work\tez3.m
25 oypepny, 2003

Page 1
04:11:22 ¢

oo

%%%%%%%The main of program as function %%%%3%3%%%

function y= tez3 (k)

oL

$%%%%%%%%%%%%%1oad picture%ss%%%%333%%%%%%%%%%%%%
Imageinput = imread('rice.tif'"):

gimshow (Imageinput)

o\

%

o\°
o
oo

$%%%%2%%Difine variables%%%%%%%
numcarslingl=0;edge=0;
xrefl=zeros(1l,255):
xlinel=zeros(1,255) ;
xresl=zeros(1l,255) ;
diffpixels=zeros(1,255);
Rectcaml={0 30 255 0];
Rectcam2={0 k 255 0];
xref=imcrop (Imageinput, Rectcaml);
xline=imcrop{Imageinput,Rectcam?);
for a=1:255
xrefl(l,a)=xrefla);
end
for a=1:255
x1linel(l,a)=xline(a);

end

for a=1:255
diffpixels(a) = xrefl!{l,a)-xlinel(l,a):
if abs(diffpixels(a))>20
xresl(1l,a)=1;

\R A
end Y



for a=1:1:254
if xresl(li,a)~= xre

edge=edge+1;

=

end

\YY



Ci\MATLABGpi\work\work\tezd.m

Page 1
2S Sgeaoy, 2003 04:12:37 4
%$%%%%%%%%%% Calculaticn All Cars %3%%3%%%%%%%%%
clc
clear

Totalnumcar=0;
for k=2:36:254

numcarslinel= tez3(k);

p

ctalnumcar=Totalnumcar+ numcarslinel;
end

disp('The Number Of Car(s) In The picture is:')

Totalnumcar

Im= imread('rice.tif%);

imshow (Im)

'Yy



C:\MATLAB6pl\work\work\tez3rice.m
27 sgwpoy, 2003

Page 1
12:49:43 o

$%%%%%%%The main of program as function %%%%%%%%33%%

function vy= tez3rice(k)

%%2%%5%%%%5%%%%%%oad pictures¥ssss%2%%%%%%%%%%%%%
Imageinputl = imread('cameraman.tif');

Imageinput = imread('bloodl.tif'");
Rectcam=[0 0 255 255];
Imageinput2=imcrop(Imageinput, Rectcam) ;
gimshow (Imageinput?2)
3%%%%%%%%D1fine variables%%%%%%%%%%%
numcarslinei=0;edge=0;
xrefl=zeros(1l,255);
xlinel=zeros(1l,255) ;
xresl=zeros(1l,255) ;
diffpixels=zeros(1l,255);
Rectcaml={0 30 255 0j;
Rectcam2={0 k 255 0j};
xref=imcrop (Imageinputl,Rectcaml);
xline=imcrop (Imageinput2, Rectcam2);
for a=1:255
xrefl(l,a)=xref(a);
end
for a=1:255
xlinel(l,a)=xline(a);

end

for a=1:255

diffpixels{a) = xrefl(l,a)-xlinel(l,a):;



C:\MATLAB6pl\work\work\tez3rice.m Page 2
27 sswpoy, 2003 12:49:43 4

if abs(diffpixels(a))>39
Xresl(l,a)=1;
end

end

for a=1:1:254
if xresl{l,a)~= xresl{(l,a+1)

edge=edge+1;
end

end
$numcarslinel

yv=edge/2;

\Yo
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Calculation All Cars

m

Totalnumcar=Totalnumcar+ numcarslinel;

>> The Number Of Car(s) In The picture is:

>>

Totalnumcar =

37.5000
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C:AWINDOWS\Desktop\pro-pic\picA\tezldrezlst.n
08 ssppay, 2003

Page 1
07:09:31 a

9.9 9

%%%%%%%%The main of program as function %%%%%%%

function y= tez3realst (k)

Q. %2%3 Q4. ¢

. Q. o 0. 0.0, 0 ¢ 2.0.9.4. g
TEE535555%%%%%% Load plFtUIE65bn 555559 %

path(path, 'C:\WINDOWS\Desktop\pol havaeil')
Imageinputl = imread('emptyA', "jpg'};
Imageinput2 = imread('fullAd’, "jpg’)-

$99%92229

$%%%%%%%Difine variables%%%%%%%%%%%
numcarslinel=0;edge=0;

xrefl=zeros(1l,255);
xlinel=zeros(1l,255) ;
xXresl=zeros(l, 255} ;
diffpixels=zeros(1l,255);
Rectcaml=[0 k 255 0];
Rectcam2=[0 k 255 0};
zxref=imcrop (Imageinputl, Rectcaml);
xline=imcrop (Imageinput?2, Rectcam?);
for a=1:255

xrefl(l,a)=xref(a);
end

for a=1:255

xlinel(l,a)=xline(a);
end

for a=1:255

diffpixels(a) = xrefl(l,a)-xlinel{(l,a);

if abs(diffpizxels{a))>100

xresl(l,a)=1;
end

end
for a=1:1:254

if xresl{l,a)~= xresl(l,a+l)

edge=edge+1; Yy
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C:\WINDOWS\Desktop\pro-pic\picA\tez4.m Page 1
08 DS PRI )y 2003 06:53:50 e

clc
clear
- Totalnumcar=0;
for k=1:100:192
numcarslinel= tez3realst (k);

Totalnumcar=Totalnumcar+ numcarslinel;
end

disp('The Number Of Car(s) In The picture is:')

Totalnumcar

path (path, 'C:\WINDOWS\Desktop\pol havaeil')
Imageinputl = imread('emptyA','jpg');

Imageinput2 = imread('fullA', 'jpg');

figure;
subplot (1,2,1);
imshow (Imageinputl) ;

title('Reference Image or Road Structure Extracti ¢

subplot (1,2,2);
imshow (Imageinput?2) ;
title('Image Include Some Cars')

text (-144 ,220,' State 1 & Step A ')

AR



S,

Rt

i

N

e

ainioniig

peo

:

10

ausJ

LT,
G uﬁA

espnges

e
PSENCIIC

o

Y.






ryad 3l p — Jol (it ol e

t Jgl Jad alye

1- Van trees , Harry L. Detection , estimation and modulation theory .Massachusetts

Institute of Technology.Wiley & Sons,Inc ,1971.

2- Gonzalez , R.C. & Wintz ,P. Digital image Processing . Addision-Wesley Publishing
,1987.

3-Papoulis , A. Probability & random variables & stochastic-processes , Mc Graw-
Hill, 1965 .

Ppge b alye

4- Gonzalez , R.C. & Wintz , P. loc.Cit .

5- Oppenhiem , Alan & Willsky , S. & Young , lan T. Signals & systems . Prentice Hall
,1983 .

6- Pitas , I . Digital image processing algorithms and applications . Wiley & Sons,Inc ,
2000 .

7- Prabhu , k. M.M. An efficient radix-3 FHT algorithm , JEEE 13" conference on
digital signal processing , 1997.

8- Yeh , Penshu . 1989. Data compression properties of the Hartley Transform . /EEE

transaction on acoustics,Speech and signal processing ,vol.37, No.3, pp .110-132..
9- Castelman , K. Digital image processing . Wiley & Sons,Inc.1994.

10- Cappellini ,V. Time-varing image processing & moving object . Mc Graw-Hill .
1991.

AR AR



Sl J S - pgd R g2y

:ﬁ)l-ér?g)*"éc‘:?‘r"

11-Inigo , R .1989.Application of machine vision to traffic monitoring & control .

[EFEE transactions on vehicular technology ,vol.38 , pp.112-122 .

12- Hoose , N . Computer image processing in traffic engineering . Research

Studies Press , Taunton . 1991.

13- Koto, K. & Nishiyama , K. & Deguchi , M. & Ito,Y. & Sukai , K .Image-processing

traffic flow measuring system of the Hokuriku Express way . Tokyo , 1998 .

14- Mitsui , A. & Aoki ,M .Preceding vehicle detection using horizontal edge and
uniform region .Proceedings of the Asian conference on computer vision , Osaka ,
Japon , 1993 ,31-34 .

15- Sobottka ,K. & Wetzel, D. 1997. Attention control integrated in a system to
Autonomous driving & collision avoidance under egomotion . Bavarian Research
Center . IEEE,pp. 796-800 .

16- Abut, H. & Bilgin, A. & Bernardi, R.M . 1995. A case study in [IVHS
implementation an image processing application for 1-15 hov lanes . E.C.E
department , San Diego State University , San Diego ,CA92182, [EEE,pp . 2979-
2982 .

17- Tan ,T.N. & Sullivan , G.D. & Baker, K.D. 1996. Efficient image gradient-based
object localization & recognition .Computer Science , University Of Reading
England , /[EEE , pp . 397-402 .

18- Soh, J. & Chun,B.T. & Wang,M.1995. Analysis of road image sequences of vehcile
counting .Systems Engineering Research Institute . Yoosung ,Korea . IEEE, pp .

679-683 .

19- Noll ,D. & Werner, M.1996. Real-Time vehcile tracking & classification . Bochum ,
Germany . /[EEE, pp . 101-106 .



Lty Jad x>l

Gl g Sl shosliiul Sloe g Jgol gntl ¢« 2y g I ¢ et g g0 DL T
AYVA cpgle 25 680 s e Jol Sl L) 0 S (AsP e 5 gl -
PRls sl ¢ age ¢ Jgl lz Matlab uggiadlyy 0 b plial e 558 -Y)
ATV L o
dmsgo s Ol ¢ p9d Pl o F S s sy 2lp 0l Gojsel Loyele o (6358 YT
YA ol G Les ie (Kon 3
,» Matlab & simulink o, )5 w>g 0 o))Bu gows g Jivs ¢ (g)ko g 250 ¢ (5,50 -TY

24- Awcock , G.W. & Thomas, R. Applied image processing . Mc Graw-Hill . 1995.



IS VRSN RS N

DEIECIOr . e e JaN o]
[NCTEASE . . oo Ol
NOISE . o]
Transfer. . ... . Jaz]
Reflection . ... ... .. e gL ey
Realtime . . .. ... S5 oM
IMage PrOCESSING -« v v o o v et ettt pgas o5l
Edge detection ... ... 4t e
DeSCIIPLION .. . oot e Aoyl
Threshold . ... ... . .. . aliw! o>
Inductive loop . . ... .o abline dil>
Frequency domain ... ... ... . o5 )8 059>
Time domain ....... ... .. ooy 09>
Vehicle ... ... 9,09>
Binary. . .. . (9090
Digital Camera . ... ... ... Jlesus )90

Gray level ... .. . & yoS > pelas

Simulation . ... .. S jkw A
Off-line . . ... (Olojon L) gl alaxd &

AR



AVEIAZING . o o ot S S dawgia
COmMPAratOr. . . o\ttt oosS anslis
Framerate. .. ... ... ... . . ... S pgal 5
Pixel .. (pyaiy> b JouSly)alais
Block diagram. ... ... ... . S ol yloges
Up dating . . ... ATy
Resolution . . . . L T3es

\vo









Shahrood University of Technology

College of Electrical Engineering

Topic:
Counting Vehicles In High Way With
Using Image Processing Methods

By:
Seyed Saeed Mirsharifi

A Thesis is submitted in partial fulfillment of the
requirement for the degree of Master Of Science in

Electrical Engineering .

Adviser:

Dr.H.Toosian Shandiz

Nov 2003



Abstract

This thesis includes two sections. The first section, discusses about fundamentals
& advantages & applications & operations of operators of Digital Image Processing.
This section is completed with representation two programs about these topics

(Appendix (1,2)). This section includes three chapters:

1- Reconstructing noisome images
2- Description of image processing software
3- Transforms algorithms & images compressing.

In the second section, we describe a computer vision system, according to digital
image processing methods to count vehicles on roads & streets. The traffic images are
captured by a video camera and digitized in to a computer. The measuring algorithm
is based on comparison between a calculated reference without vehicles and the
current image of traffic lanes. Test under real traffic conditions were satisfactory, with

over 90% of accuracy.

Key words: Digital image processing, traffic control, instrumentation, counting

vehicles.
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