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• Applications of DIP
– Remote sensing (tracking of earth resources, geographical 

mapping, prediction of agricultural crops, urban growth, fllod control, 
weather and environmental conditions)

– Image transmission and storage (compression)

– Medical image processing
– Military applications
– Industrial machine vision

– Document image processing
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• Course Contents
– Image fundamentals

– Imaging geometry
– Image transforms
– Image enhancement and filtering

– Image restoration
– Image segmentation
– Image representation, description, recognition
– Image compression
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• Text/Reference Books
– R C Gonzalez & R E Woods, Digital Image 

Processing, 3rd/4th Ed, PHI

– A. K. Jain, Fundamentals of DIP, PHI
– Wiliam K Pratt, DIP, Wiley Student Publishers, 

3ed.
– R C Ganzalez, R E Woods & S L Eddins, DIP 

using MATLAB, 2nd Ed.
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• Examples of Fields that use 
Digital Image Processing
– Gamma-Ray Imaging

– X-Ray Imaging

– Imaging in UV Band

– Imaging in Visible & IR 
Bands

– Imaging in Microwave Band

– Imaging in Radio Band

– Examples where other 
Imaging Methods are used

Source: Chapter 01 of DIP, 3E:
Introduction

• What is Digital Image 
Processing

• The Origins of Digital 
Image Processing
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Source: Chapter 01 of DIP, 3E:
Introduction

• Fundamental Steps in Digital Image Processing
• Components of an Image Processing System
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• An image is a 2-D function f(x,y):
– x, y: spatial coordinates

– f: intensity / grey level
– f(x,y): Pixel

• If x, y and f are discrete: Digital Image
– Digitization of x, y: Spatial Sampling
– Digitization of x, y: Quantization
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• If f(x, y) is:
– 0 / 1: Binary Image

– [0, 255]: Gray Scale B/W Image
– <[0, 255], [0, 255], [0, 255]>: Color or Multi-

spectral Image
• RGB: Red-Green-Blue

• HSV: Hue-Saturation-Value
• HSL: Hue-Saturation-Lightness
• CMYK: Cyan-Magenta-Yellow-Black
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• DIP is processing of digital images by digital 
computers
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• Vision: Most important human perception
– Limited to Visual Band of EM Spectrum

• DIP applies beyond visual:
– Gamma Rays to Radio Waves
– Ultra-sound, Electron Microscopy, …

– Synthetic Images – Visualized Information
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• DIP relates deeply to other areas
– Pattern Recognition

– Computer Vision
– Artificial Intelligence
– Machine Learning

– Computer Graphics
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• Three types of Computer Processes:
– Low-level

• Noise reduction, Contrast Enhancement, Image 
Sharpening

• I/P & O/P: Both images

– Mid-level
• Segmentation / Object Description / Recognition

• I/P: Images, O/P: Attributed Entities

– High-level
• Interpretation, ‘Making Sense’, …
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• Example: Automated Analysis of Document 
– Acquiring the image of the area containing the text
– Preprocessing
– Extraction of individual characters (Segmentation)
– Describing the characters suitable for computer 

processing (deriving the attributes/features)
– Recognition of individual characters

– Making sense of the content of the page
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• History of Digital Image Processing
• Examples of Fields that use Digital Image Processing

– Gamma-Ray Imaging

– X-Ray Imaging

– Imaging in UV Band

– Imaging in Visible & IR Bands

– Imaging in Microwave Band

– Imaging in Radio Band

– Examples where other Imaging Methods are used

Source: Chapter 01 of DIP, 3E:
Introduction
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Bartlane System, 1920

Trans-Atlantic Transmission

1921: Five gray levels
1929: Fifteen gray levels
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Bartlane System, 1920

Fifteen gray levels here
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• Digital Computers
– 1948: Transistor, Bell Labs
– 1950’s, 1960’s: High-Level Languages
– 1958: IC, TI
– Early 1960’s: OS
– Early 1970’s: Microprocessors, Intel

– 1980’s /1990’s: VLSI / ULSI
– Advances in Mass Storage / Display System
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• Digital Image Processing
– 1964: Space Probe, Jet Propulsion Laboratory

– 1960’s / 1970’s: 
• Medical Imaging
• Remote Sensing
• Astronomy

– Early 1970’s: CAT (Computerized Axial 
Tomography) or CT
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• Human interpretation
– Enhance the contrast or code the intensity into appropriate color for easy 

interpretation

– Study of pollution patterns from satellite images

– Image enhancement and restoration
– Archeology (blurred, degraded)
– Physics (high energy plasma & electron microscop
– Astronomy, biology, nuclear madicine, law enforcement, defense, industry

• Machine perception
– Extract information from images for computer processing (statistical moments, 

fourier transform coeff and distance measures)
– Automatic char rec, industrial machine vision for product assembly and 

inspection, military, automatic processing of fingerprints



Digital Image Processing, 3rd ed.

www.ImageProcessingPlace.com

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

Gonzalez & 
Woods

Chapter 1

Introduction

• Energy Sources for Images
– EM Energy Spectrum

– Acoustic
– Ultrasound
– Electronic

– Synthetic
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λν=c,c, λ is the wavelength, ν is the frequency and c is the speed of light.

E =c, hν =c, hc/λλ, h is Planck's constant (h 
= 6.625 × 10−34 Joule-seconds or J-s)

1eV =c, 1.602176565 10⋅10 -19 J
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• Gamma Ray Imaging
– Nuclear Medicine 

(Bone Scan, PET)

– Astronomical 
Observations
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• X-Ray Imaging
– Medical Diagnosis

• Bone X-Ray
• Angiography
• CAT

– Industrial Scanning & 
Testing

– Astronomy
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• Imaging in Ultra-Violet 
Band
– Industrial Inspection
– Microscopy 

(Fluorescence)

– Lasers
– Biological Imaging
– Astronomical 

Observations
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• Imaging in the Visible 
and Infrared Bands
– Light Microscopy
– Remote Sensing

– Weather Observation / 
Prediction

– Automated Visual 
Inspection

– Finger Printing
– Iris Recognition
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1993 2003
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• Imaging in the 
Microwave Bands
– Radar
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• Imaging in the Radio 
Bands
– Medicine: MRI
– Astronomy
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Non EM
Acoustic
Ultrasound
Electronic
Synthetic
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Seismic Image
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Ultra Sound
Image
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Thermal 
Image
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Graphics
Image
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• EM
– Gamma Ray Imaging
– X-Ray Imaging

– Imaging in Ultra-Violet 
Band

– Imaging in the Visible 
and Infrared Bands

– Imaging in the 
Microwave Bands

– Imaging in the Radio 
Bands

• Non EM
– Acoustic
– Ultrasound

– Electronic

– Synthetic



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.

www.ImageProcessingPlace.com

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

Gonzalez & 
Woods

Chapter 1

Introduction


	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53

