
·︺¨﹇ ¾\﹐³﹁ «}1﹋
¿?0`1﹁ gÃ\aC ċ¿i]°¼﹞ ¶]﹊l±0\

®0a¼G ¶1﹍l±0\

http://courses.fouladi.ir/fcvision

An Introduction to Digital Image Processing

 f`\۲



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



3
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG

IMAGE

aÃ³pG č¿±1﹊﹞ ¾1½aÂ︽F﹞ b0 ¾]︺?²\ ︹?1G ﹉Ã

 ¿±1﹊﹞ ¾1½aÂ︽F﹞Ě¿Ç1t﹁ę

·x﹆± ﹉Ã `\ ﹌±` D]m



4
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
1FÂNÃ\ aÃ³pGل

DIGITAL IMAGE

1FÂNÃ\ aÃ³pG č·Fhh﹎ ċ︹?1G `0]﹆﹞ ² ¿±1﹊﹞ ¾1½aÂ︽F﹞ďEi0 ¿½1°F﹞Ċل

 ¿±1﹊﹞ ¾1½aÂ︽F﹞Ě¿Ç1t﹁ę

·x﹆± ﹉Ã `\ ﹌±` D]m



5
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
1FÂNÃ\ aÃ³pG jb0\aCل

1FÂNÃ\ aÃ³pG jb0\aCل ?· 1FÂNÃ\ aG³ÂB﹞1﹋ ¾ ·¨Âi²ل

¿¨q0 ¾\a?`1﹋ ¾ ¶b³W ²\č
۱ ę®1h±0 wi³G aF¼? 0¾ \`کa? aÃ³pG EÂ﹀Â﹋ \³>¼?

۲ ę¿°Âm1﹞ `1﹋\³[ 0¾ 0\`0کa? ¿Ã1¬±b1? ² 1ل﹆F±0 ċ¾b1i ¶aÂ[^ `³|°﹞ ·? ¾aÃ³pG ¾1½ ¶\0\ jb0\aC



6
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
¾aG³ÂB﹞1﹋ ¿Ã1°Â? 1G aÃ³pG jb0\aC b0

aÃ³pG jb0\aC
Image Processing

¾aG³ÂB﹞1﹋ ¿Ã1°Â?
Computer Vision

¿︻³°p﹞ j³½ Âi jb0\aC﹍°1ل

aÃ³pG ﹏Â¨VG
Image Analysis

aÃ³pG ک`\
Image Understanding

﹐1? Uxi
High-Level

¯ÂÃ1C Uxi
Low-Level



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



10
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
±¬1FÂNÃ\ aÃ²1pG ¯ÂFhZ± b0 ¿Ã1½ ·±³ل

·﹞1±b²` E︺°q `\ 1½\a?`1﹋ ¯ÂFhZ±

۱۹۲۱ªĊ
`0³± ﹉Ã ¾²` b0 ¶]m ]Â©³G 1لFÂNÃ\ aÃ³pG 

0a﹍¨G a﹍C1S ﹉Ã ¾ ·¨Âi² ·? ¶]m]﹋۱۹۲۲ªĊف
Â©³G 1لFÂNÃ\ aÃ³pG ]

 `0³± ﹉Ã ¾²` b0 ¶]m
 ²\ b0 gC ¶]m Q±1C

b0 1ل°﹍Âi `³>︻ ·>Ga﹞ 
g¨y0 f³±1Â﹇0

۱۹۲۹ªĊ
ċ﹏?1﹋ wi³G ¿©1i`0 ¶]l± ¾`1﹋ Ei\ aÃ³pG

1i`0ل ³Ã³Â± ·? ®]°© b0 ¶]m`ک
 D0cÂ¼NG wi³G۱' ¿°G

Ě'  1G۱' ¾aFh﹋1[ Uxię



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



12
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
±¬1FÂNÃ\ aÃ²1pG ¯ÂFhZ± b0 ¿Ã1½ ·±³ل

¿Ã1t﹁ ︹Ã1°q `\ \a?`1﹋

۱۹)%ªĊ
¶]VF﹞ D﹐1Ã0 ¾1¬ÂC1t﹁ wi³G ¶1﹞ b0 aÃ³pG ¯ÂFhZ±



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



15
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

®³G³﹁ a½ `\ ¾da±0 ®0cÂ﹞ =ÂGaG  ·? gÂy1°︽﹞²aF﹊©0 ︿Ây

1﹞1﹎ ¾1½³GaC  ¾1½³GaCX k﹀°?0a﹁ ¿Ça﹞ c﹞a﹇²a﹁ ²a﹊Â﹞ L0³﹞0 ¿Ç³Ã\0` L0³﹞0



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



17
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

GAMMA-RAY IMAGING

۱ ę1﹞1﹎ ¾ ·︺m0 1? ¾`0\a?aÃ³pG

۱ ę®0³ZFi0 ¯﹊i0 ۲ ę aÃ³pGPET  
Ě®²aFÃb³C ﹏Âh﹎ 1? ¾`0\a?aÃ³pG čę

 ³ÂF﹋0 ³Ã\0` \0³﹞ 1? ¾`0\a?aÃ³pG
¶]°½\ ®²aFÃb³C

Positron emission tomography

۳ ę®1Â﹋1﹞ ·﹆¨W ¿?1Vi

Cygnus Loop

% ę 1﹞1﹎ ︹l︺lGĚ¯m²` ·x﹆±  ę
`³F﹋2` aÂm ﹉Ã b0



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



19
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

X-RAY IMAGING

۲ ęg﹊Ã0 ¾ ·︺m0 1? ¾`0\a?aÃ³pG

۱ ę·°Âi ·h﹀﹇ ¯﹊i0 % ę`0]﹞ ¾1½\a?

۲ ę¿G`³Ç2 ª0a﹎³Ãe±2

' ę®1Â﹋1﹞ ·﹆¨W ¿?1Vi۳ ęai ¯﹊i0 ¿G ¿i



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



21
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE ULTRAVIOLET BAND

۳ ęk﹀°? ¾0`²1﹞ ]±1? `\ ¾`0\a?aÃ³pG

۱ ę¾\1︻ D`^ ۲ ę`1¬Â? D`^

۳ ę®1Â﹋1﹞ ·﹆¨W ¿?1Vi



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



23
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG

۱ ę ³لh﹋1G
Ě®1yai ]u ﹏﹞1︻ę

250x

۳ ę ¶]±b0\aCcÃ`60x

) ę﹉Â±1﹎`0 ¾\1½ ³ق﹁
450x

% ęb1± ·Ã﹐ ﹏﹊Â± ]Âh﹋0ک
600x

' ę UxiCD  ¿G³q1750x

۲ ę ²لaFh¨﹋40x



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



26
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG

¾\ ¯F﹍°m0² ¾ ·ÂW1± b0 ¾0 ¶`0³½1﹞ aÃ²1pGĊ¿iĊ
\0]︻0 č¿Ã1﹞a﹎ ]±1? a﹍±1Â?

<2 ^³﹀± aJ﹋0]W
¿½1Â﹎ km³C D]m ¾aÂ﹎ ¶b0]±0

¿½1Â﹎ km³C cÃ1¬G
¿¨W1i w[ ² ¶\³G EhÃb ·l﹆±

¿½1Â﹎ km³C ² 1ک[ E?³y`

¿Ã1﹞a﹎ ·l﹆± ċ1ک[ E?³y`
®\1︺﹞ ·l﹆±



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



28
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG

1°ÃaG1﹋ ®1﹁³y b0 ¾0 ¶`0³½1﹞ aÃ³pG
(taken on August 29, 2005)



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



30
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG

1﹊Ãa﹞2 ¾1½ ¶`1﹇ b0 c﹞a﹇ ®²\1﹞ ¾0 ¶`0³½1﹞ aÃ²1pG

ĚEi0 ~1O`0 ² ·hÃ1﹆﹞ ¾0a? ﹉S³﹋ ¾aFh﹋1[ aÃ³pGę



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



32
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG

 c﹞a﹇ ®²\1﹞ ¾0 ¶`0³½1﹞ aÃ²1pG
®1¼O ¿±³﹊h﹞ ¾1½ kZ? aÃ1i b0

ĚEi0 ~1O`0 ² ·hÃ1﹆﹞ ¾0a? ﹉S³﹋ ¾aFh﹋1[ aÃ³pGę



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



34
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG čFÂNÃ\ aÃ³pG jb0\aC b0 ¶\1﹀Fi0 1? ¿i`a? ª1﹍°½ ¾]Â©³G ¾1½﹐1﹋ b0 ¿Ã1½ 1لJ﹞1ل

۱ ę¿C1S `0]﹞ a©aF°﹋ ﹉Ã ۲ ę¿Ã²`0\ ¾1½ ³لhB﹋

۳ ę1½ ¾ax? % ę0³½ ¾1½ <1>W
\` ³pV﹞ ﹉Ãل m ¿﹊ÂFi﹑C﹀1ف

' ęD﹑︾ ) ę«lS ﹏[0\ E°¨B¬Ã0 aÃ³pG



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



36
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE VISIBLE AND INFRARED BANDS

% ęc﹞a﹇ ®²\1﹞ ² ¿Ça﹞ ]±1? `\ ¾`0\a?aÃ³pG č¿Ça﹞ ︿Ây `\ ¾`0\a?aÃ³pG b0 a﹍Ã\ ¿Ã1½ 1لJ﹞

۱ ęEl﹍±0 aK0 ۲ ę¾_︾1﹋ f1°﹊i0

۳ ę²`\³[ ک﹑C `1﹋\³[ ®]±0³[



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



38
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE MICROWAVE BAND

' ę³Ã²²a﹊Ã1﹞ ]±1? `\ ¾`0\a?aÃ³pG

 \a?0³½ `0\0` aÃ³pG
¿?³°O E>G `\ ¿±1Fh½³﹋ b0



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



40
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

IMAGING IN THE RADIO BAND

) ę¿Ç³Ã\0` ]±1? `\ ¾`0\a?aÃ³pG

۱ ę aÃ³pGMRI  
®1h±0 ¾³±0b b0

۲ ę aÃ³pGMRI  
1h±0 D0a﹆﹁ ®³Fi b0®

Magnetic Resonance Imaging (MRI)
¿hÂy1°︽﹞ ]Ã]lG 1? ¾`0\a?aÃ³pG



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



42
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

·hÃ1﹆﹞

 ¾ ¶`1Fi aÃ²1pGĞ﹌°Sa[ ¶]°BG  ĝĚaÃ³pG a½ wi² `\ę
gÂy1°︽﹞²aF﹊©0 ︿Ây `\



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



44
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

EXAMPLES IN WHICH OTHER IMAGING MODALITIES ARE USED

۷ ę]±³m ¿﹞ ¶\1﹀Fi0 ¾`0\a?aÃ³pG ¾1½ j²` a﹍Ã\ ·﹋ ¾\`0³﹞ b0 ¿Ã1½ ·±³¬±

¾0 ¶ba© ̄ Â﹞b ل]﹞ ﹉Ã b0 ¿︺x﹆﹞ Uxi aÃ³pGĊ
 ¯?a﹋²`]Â½ ¶1S ﹉Ã ·? k¨﹁ĚE﹀±ďb1﹎ ę]°﹋ ¿﹞ ¶`1m0Ċ



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



46
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

EXAMPLES IN WHICH OTHER IMAGING MODALITIES ARE USED

۷ ę]±³m ¿﹞ ¶\1﹀Fi0 ¾`0\a?aÃ³pG ¾1½ j²` a﹍Ã\ ·﹋ ¾\`0³﹞ b0 ¿Ã1½ ·±³¬±

 ¿﹁0a﹎³±³i aÃ²1pGĚD³q ¾0²`1﹞ ¾`0\a?aÃ³pG č﹉Â±³i0aF©²0ę

۱ ę¯Â°O ۲ ę ¯Â°O
a﹍Ã\ ¾ ·Ã²0b b0

۳ ę]ÂÇ²aÂG % ę·RÂ½1﹞ ¾1½ ·Ã﹐
·︺Ã1u a﹎ ®1l±



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



48
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

EXAMPLES IN WHICH OTHER IMAGING MODALITIES ARE USED

۷ ę]±³m ¿﹞ ¶\1﹀Fi0 ¾`0\a?aÃ³pG ¾1½ j²` a﹍Ã\ ·﹋ ¾\`0³﹞ b0 ¿Ã1½ ·±³¬±

۱ ę aÃ³pGSEM 
h﹍°G ®1﹞﹑Â﹁ ¯F
 Eh﹊m EVG

¿Ã1﹞a﹎

 «½ `\ D1︺x﹇ ·?
Ã1C `\ ·Fh﹊m ¯Â
]Â°﹋ ·O³G ASĊ

250x

۲ ę aÃ³pGSEM
 ︹¬FN﹞ `0]﹞

¶]Ã\ ·﹞]qč

]Â﹀i ¾1½a>Â﹁ 
 ﹏q1W ¾1½]Âh﹋0
¿Ã1﹞a﹎ =ÃaZG b0 
]°Fh½Ċ

2500x

Scanning Electron Microscope (SEM)
¶]°°﹋ ̄ ﹊i0 ¿±²aF﹊©0 @³﹊i²a﹊Â﹞



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



50
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
gÂy1°︽﹞²aF﹊©0 ︿Ây ︹l︺lG f1i0 a? ¾`0\a?aÃ³pG

EXAMPLES IN WHICH OTHER IMAGING MODALITIES ARE USED

۷ ę]±³m ¿﹞ ¶\1﹀Fi0 ¾`0\a?aÃ³pG ¾1½ j²` a﹍Ã\ ·﹋ ¾\`0³﹞ b0 ¿Ã1½ ·±³¬±

۱ ęF﹋0a﹁ aÃ³pG1ل ۲ ęF﹋0a﹁ aÃ³pG1ل

Synthetic (Computer-Generated) Imaging
 ¿︻³°p﹞ ¾`0\a?aÃ³pGĚaG³ÂB﹞1﹋ wi³G ¶]m ]Â©³Gę

۳ ę]Â©³G aÃ³pG 
b0 ¶]m ﹝[ل ½1¾ 

 ¾aG³ÂB﹞1﹋
1Âm0 ¾]︺? ·i

% ę ]Â©³G aÃ³pG
b0 ¶]m ﹝[ل ½1¾ 
 ¾aG³ÂB﹞1﹋
1Âm0 ¾]︺? ·i



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



53
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
﹎1FÂNÃ\ aÃ³pG jb0\aC `\ ¾\1Â°? ¾1½ ª1ل

FUNDAMENTAL STEPS IN DIGITAL IMAGE PROCESSING

 <1hF﹋0
aÃ³pG

¿Ã1±0\ ¶1﹍Ã1C

·¨Æh﹞ ¾ ·°﹞0\

 ² ®\a﹋ aF¨Â﹁
Ã³pG ¾b1i ·?a

«Â﹞aG
aÃ³pG

jb0\aC
¿﹍±` aÃ³pG

² 1½ ﹉O³﹞
Ã³pG jb0\aC a
¿W³u²]°S

¾b1i ¶\al﹁ jb0\aC
¿﹊Ãd³©³﹁`³﹞

¾]°? kZ?

 ² ¿Ã1¬±b1?
︿Âq³G

¿i1°mb1?
1Âm0

]°Fh½ aÃ²1pG Ø1﹞³¬︻ 1½]°Ã2a﹁ ¯Ã0 ¿O²a[

]°F
h½

 aÃ
³p

G ¾
1½ ·

p
Âp

[ 
Ø1﹞³

¬︻
 1½

]°Ã
2a﹁

 ¯Ã
0 ¿

O²
a[



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



Digital Image Processing, 3rd ed.Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

© 1992–2008  R. C. Gonzalez & R. E. Woods

Gonzalez & Woods

Chapter 1
Introduction



56
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG jb0\aC «FhÂi ﹉Ã ¾1½ ·﹀©µ﹞

COMPONENTS OF AN IMAGE PROCESSING SYSTEM

·¨Æh﹞ ¾ ·°﹞0\

·﹊>m

¾1½ a﹍lÃ1¬±
aÃ³pG aG³ÂB﹞1﹋

¾ ·|﹁1W
¾b1i ¶aÂ[^

¶³>±0

¿B﹋
EZi

`0c﹁0 EZi
¶eÃ²

Ã³pG jb0\aCa
`0c﹁0 ªa±

Ã³pG jb0\aCa

¾1½a﹍hW
aÃ³pG



 ¿Ã1°Â? ¿±1>﹞G³ÂB﹞1﹋¾a

﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



58
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG jb0\aC \a?`1﹋ ·±³¬±

﹏?1½ ¿Ç1t﹁ @³﹊h¨G b0 ¿F﹁1Ã`\ aÃ³pG «Â﹞aG



59
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG jb0\aC \a?`1﹋ ·±³¬±

¿﹍±` aÃ³pG ¾b1i ·?



60
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG jb0\aC \a?`1﹋ ·±³¬±

cÃ³± k½1﹋



61
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
aÃ³pG jb0\aC \a?`1﹋ ·±³¬±

¶eÃ² ¾1½ ¶³¨O



¿︻³°p﹞ j³½
﹝﹆[﹝· 1FÂNÃ\ aÃ³pG jb0\aC a? ¾0ل



63
Pr

ep
are

d b
y K

az
im

 Fo
ula

di 
  | 

  S
pr

ing
 20

18
  | 

3rd
Ed

itio
n

کامپىوتریمبانی بىناىی 
¿¨q0 ︹>°﹞

Rafael C. Gonzalez, Richard E. Woods,
Digital Image Processing,
Third Edition, Pearson Prentice Hall, 2008.
Chapter 1


