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i What is digital image?

= An image: 2-d function

« [=f(X,Y)

= I: intensity (or Gray level)

= (X,y): coordinate

= When (x,y) and I are finite and discrete
quantities -> digital image

= pixels({%& =), picture elements, image
elements, pels




Notice: pixel is not a square!



‘L Representing digital images
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FIGURE 2.18
Coordinate
convention used
in this book to
represent digital
images.



Representing digital images

‘L (cont.)

s Matrix form

©R00) fO1) ... fON1)
f1,0) f(0,1) ... f(1,N-1)
| f(M-1,0) f(M-1,1) ... f(M-LN-1)
MxN

bits to store the image = M x N x k
gray level = 2k




‘L Side story of Lena

1972 playboy: Miss Nov. 1997 Lena



http://www-2.cs.cmu.edu/~chuck/lennapg/lenna.shtml

Origins of digital image
processing

= Newspaper industry
in 1920s

= Telegraph printer, 5
gray levels
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Origins of digital image
i processing (cont.)
= 15-tone in 1929

FIGURE 1.3
IInretouched
cable picture of
Generals Pershing
and Foch.
transmitted in
1929 from
London to New
York by 15-tone
equipment.
(McFarlane.)




The rising of digital image
i processing

= Digital image processing

= Digital image + digital computer processing
= Modern digital computers

= 1940, John von Neumann




The rising of digital image

processing (cont.)

. Os, for space

program

= Jet Propulsion

Lab(Pasadena, CA)
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fingerprint image



Image from video



\NM PH41965

License Plate reader



Face morphing
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i IR B MATLAB

§§E§‘ 2.1 Ds®R
2.2 RGB&EAR
2.3 RSIEBER
2.4 ERAIREEER

2.5 REEB=EEI




Grayscale images

= Matlab example: Y

File Edit View Insrt Tools Window Help

DEeEdE& NA A/ 2LD

tire.tif

= w=1mread(‘tires.tif’);

= figure, imshow(w), pixval
on

= figure: create a window
to place graphic object.

= Imshow: display matrix.

= pixval on: turns on the
pixel values in our figure.

O C *r =p
columns row gray
value




ml o

File Edit View Insert Tools Window Help

IDSESINAA/| B2

\ AN
B2.1 (T pixval on IBHHREXIS

3

P

w=imread(‘wombats.tif’);
figure, imshow(w), pixval on

OR
imshow('wombats.tif")
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a=imread('autumn.tif');
>> figure, imshow(a),pixval on

>> size(a)

dns =

206 345 3

41, 96 = 82, 77, 49

>> a(100,200,:)
ans(:,:;,1) = ans(:,:,2) = ans(:,:,3) =

>> impixel(a,200,100)

75 25 30 ans =

/5 25 30



‘L RGB (true color) Images

= Matlab example:
= w=1mread(‘lily.tif’); ) Figare No. 1

= figure, imshow(w), pixval |B Bt Tev et looks Hndow Help
Ded& NA A2/ 225

on lily. tif
= Size(w) O =
=186 230 3 N W Ve

rows columns pages
= wW(100,200,2)=179

= wW(100,200,1:3)=w(100,20
0,)

200, 100 = 206,179,194

PN PN PN OO A NS\



2.3 Indexed Color Images

<<figure, imshow('emu.tif"), pixval on

emu.tif

Three fractions are between 0 and 1
Why?



2.3 Indexed Color Images

s MATLAB 5% R BRIV GRS TR R G (5245 (Indexed
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image(X)
colormap(map)
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