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Digital Image Processing

Hrst applications of digital images was in the
newspaperindustry, whenpictures were first sent by
submarine cable between London and New

York.

A digital picture produceth 1921
from a codedape bya telegraph
printer with specialkype faces.

A digital picture maden 1922from atape punched
after the signals had cross the Atlantwice.
Some errorsre visible

R.C. Gonzalez and R.E. Woods, Digital Image Proc@ssirigrentice Hall2002



Digital Image Processing

TheearlyBartlanesystems
were capable of coding images
In fivedistinct levelsof grayand
Increased tdl5levels inN1929

R.C. Gonzalez and R.E. Woods, Digital Image Proc@ssirigrentice Hall2002
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Journal on Image Processing
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IET Image ProcessingomputerVision, IET(2007to Present)
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http://www.sciencedirect.com/

ComputerGraphics and Imagerocessing

Computer Vision, Graphics, and Imd&yecessing
Computer Vision and Imadénderstanding
CVGIPGraphical Models and Imadfgocessing
CVGIPImageUnderstanding

GraphicaModels and Imag@rocessing

Image and Vision Computing

Journalof Visual Communication and ImaBepresentation
Medical Imagenalysis

Signal Processing: ImagGemmunication
PatternRecognition

Pattern Recognitiohetters

The Egyptian Journal of Remote Sensing and Spaeace

ISPRS Journal of Photogrammetry and Remote SensikglHext
available- click fordetails

Remote Sensing &nvironment
Journal of Medicdlltrasound
Journalof Ultrasound
Information Fusion



Text books

A http://lwww.amazon.com/s/ref=nb_sb_noss?u
rl=searchalias%sDstripbooks&field
keywords=Image+processing&&y=0




Applied Science

A Linear algebra
I Vector & Matrix
I Linear transformations
I Elgen system(Spectral, Orthogonal, PCA etc. )

A Statistics

I Measurement and analysis (Statistics: mean, variance,
moment, etc.)

I Classification(Bayes, Hidden Markov)
A Mathematical analysis
I Fourieranalysis
I WaveletsCurveletsContourlete X
i{2F0 / 2YLWziAy3 6Cdzl 1 @&
A Computer programming
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Application areas

A Improve pictoriainformation for human
Interpretation

I Super resolution
I Image enhancements
A Processingf image data fostorage,

transmission and representation for
autonomous machine perception

| Data compression
I Computer vision
I Industrial inspections




Astronomy
Radiology

Ultrasonic
LMAZING

Industrial
Inspectio

Microscopy 7

—\

f \Y Aenal reconnaissance
Remote  Radar & mapping
sensing

Robot guidance

Surveillance

Particle
physics

AlBovik The Essential Guide ImageProcessingicademid”ress2009



Ouitputs of these processes penerally are images

[El
Wavelets and

multiresolution
processing

Color image
Processing

Merphological

Compression :
processing

hY

Image
restoration

Segmentation

Knowledge base

Representation
& descnphon

Image
enhamement

e
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Outputs of these processes penerally are image attributes

Object

recopmion

R.C. Gonzalez and R.E. Woods, Digital Image Proc@ssirigrentice Hall2002
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Digital Image Acquisition Process

IHlumination (energy) § y

:}”7/l\ source A

P Output (digitized) image
Imaging system /

|1

(Internal) image plane

Scene element

(Images from Rafael C. Gonzalez and Richard
Wood, Digital Image Processingd Edition.
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Foveon X3® Traditional
direct image sensor CCD/CMOS sensor

One Pixel

Three Pixels E

CCDCU0sg

http://www.foveon.com/



Current Scanline

AN

Glass Plate with Image

Light Pipe

T ——————— Red, Green, Blue LEDs

Sensor Motion

IEEE SIGNAL PROCESSING MAGAZINE [24] JANUARY 2005



CCD Linear Array

Lensing
Mirror

Aperture
hift Registers

CCD Arrays

Glass Panel with Image Being Scanned

IEEE SIGNAL PROCESSING MAGAZINE [24] JANUARY 2005 oV°



- Increasing energy

[IIAVAVAVAVAVA VNN

Increasing wavelength >
0.0001 nm 0.01 nm I0Onm 1000 nm 0.01 cm I cm Im 100 m
| | | I 1 I
Gamma rays Xrays Ultra- Infrared Radio waves
violet
Radar TV FM AM
Visible light

400 nm 500 nm 600 nm 700 nm



Table 1. Sensor characteristics of THEOS.

Characteristics PAN MS
Number of bands 1 4

Bands 450-900 nm. Band1(Blue) : 45420 nm.
Band 2(Green): 53600 nm.
Band 3(Red) : 6200 nm.
Band 4(NIR) : 7#8D0 nm.

Spatial resolution at nadi 2 m. 15 m.
Swath width at nadir 22 km. 90 km.

Accessible corridor about 1000 km.#%30) about 1100 km.%30)
Bit resolution 8 bits/pixel

8 bits/pixel

o —
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Multispectral images

]
" i
i
]
& . -
a
y v
- 5
& 8
. : L
= )
"
P 5

Gamma X-ray Optical Infrared Radio

FIGURE 1.18 Images of the Crab Pulsar {in the center of images) covering the electromagnetic spectrum.
(Courtesy of NASAL)

(Images from Rafael C. Gonzalez and Richard
Wood, Digital Image Processingd Edition.



Ultrasound imaging

—

Transducer

S2001 How Stuff Works
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X-Ray imaging
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MRI Image

HowStuffworks



