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MATLAB: 2
f=imread(‘pout.tif’);
imhist(f);
g=histeq(f);
imshow(g);
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MATLAB 2 (s S 4l il

| = imread('eight.tif');

figure, imshow(l)

J = imnoise(l,'salt & pepper',0.02);
K = medfilt2(J));
imshowpair(J,K,'montage’)
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p=imread('rice.tif');

re=edge(p,'sobel’);

imshow(re)
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Matlab 2 W sl

oS oo oolaul imfilter jgiws 51
g=imfilter(f,w)

] (fawd Dygo A (20 lade ¢ Sole il cole lpoly SO -

im = imread('rice.png');

filter = ones(3,3) .* 0.11;

imFilt = imfilter(im,filter);
imshow(im),figure,imshow(imFilt);



Matlab )2l yilé

S o0 ooliiwl fspecial jgiws 5l a5 ol Clie jgiws 51 eolaiwl ago ol

w=fspecial(‘type’,param)

Type Syntax and Parameters

‘average’ fspecial('average', [r ¢]).A rectangular averaging filter of
size r x €. The defaultis 3 X 3. A single number instead of
[r c] specifies a square filter.

‘disk’ fspecial('disk', r}.A circular averaging filter (within a
square of size 2r + 1) with radius . The default radius is 5.

'gaussian’ fspecial('gaussian', [r c], sig).A Gaussian lowpass filter
of size r = ¢ and standard deviation sig (positive). The defaults
are 3 % 3 and 0.5 A single number instead of [r ¢] specifies a
square filter.

*lapiacian' fspecial('laplacian’', alpha).A 3 X 3 Laplacian filter whose
shape is specified by alpha, a number in the range [0, 1]. The '
default value for alpha is 0.5,

'log' fepeciali'log', [r ¢), sig).Laplacian of a Gaussian (LoG)
filter of size r = ¢ and standard deviation sig (positive). The
defaults are 5 % 5 and (L5, A single number instead of [r ¢
specifies a square filter.

‘mation® fspecial| ‘motion', len, theta).Outputs a flter that, when
convolved with an image, approximates linear motion (of a
camera with respect to the image) of 1len pixels. The direction of
motion is theta, measured in degrees, counterclockwise from the
horizontal, The defaults are % and (), which represents a motion of
9 pixels in the horizontal direction.

‘prewitt’ fspecial('prewitt'}, Outputs a3 x 3 Prewitt mask, wv, that
approximates a vertical gradient. A mask for the horizontal
gradient is obtained by transposing the result:wh = wy ',

'sobel” fspecial( ‘sobel' ). Outpuis a 3 * 3 Sobel mask, sv, that
approximates a vertical gradient. A mask for the horizontal
gradient 15 obtained by transposing the result: sh = sv',

"unsharp’ fspecial({'unsharp', alpha). Dutputs a3 ¥ 3 unsharp filter.
Parameter alpha controls the shape; it must be greater than 0 and |




Matlab 2 W yila

: fspecial ) salaisl

f=imread('rice.png');
w=fspecial('sobel’);
g=imfilter(f,w);
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H(s)= % *log3 + %* Iog3/2
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shannon-fano ai &J
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Do Hblie G0 10 5y, S SO W ol

b
Symbol A B C D| E
A 15 7 6| 6| 5
0) 0) 1 1 1
o 1 o 111
o 1
Symbol | Count | Info Code Subtotal
o |
A 15y 138 00 30
B 7 $( 2.48 01 14
c 6 *( 2.70 10 12
D 6 *( 2.70 110 18
E 5 *( 2.96 111 15
85.25 89
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A 15 ¥ 138 1 15

B 7 k 248 000 21

C 6 +< 2.70 001 18

D 6 *( 2.70 010 18

E 5 *( 2.96 o11 15
85.25 87
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Shannon-Fano Encoding: Example

Message nnnnn““

Probability 0.25 0.25 0.125 0.125 0.0625 0.0625 0.0625 0.0625

x1,x2,x3,x4,x5,x6,x7,x8

o/\ 1

x1,x2 x3,x4,x5,x6,X7,x8
X1 X2 X3,x4 X5,x6,x7,x8
10(%] 01 110/\ 111
X3 x4 X5,x6 X7 ,x8

1100 /\101 111/\111

x5 X6 X7 x8

55



Shannon-Fano Encoding: Example
message | x| x| x| x| 6 | x| 6 | %

Probability 0.25 0.25 0.125 0.125 0.0625 0.0625 0.0625 0.0625

Encoding 00 01 100 101 1100 1101 1110 1111
vector

1, 1 1, 1 1, 1
) EntropyH——(2-(Zlogzj+2-(§log§j+4-(gloggjj—2.75
* Average length of the encoding vector

L=>Y P{xin =(2-G.zj+2-@.3}4-(%-4)}=2.75

 The Shannon-Fano code gives 100% efficiency
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Huffman Encoding: Example

Let us construct the Huffman code for the
following set of messages: x1, x2, x3, x4, x5
with the probabilities p(x1)=...=p(x5)=0.2

1) x1 (p=0.2), x2 (p=0.2), x3 (p=0.2), x4 (p=0.2), x5 (p=0.2)
2) x4,x52>x45 (p=0.4)=> x45,x1,x2,x3

3) x2,x3—2>x23 (p=0.4)=>x45, x23, x1

4) x1,x232>x123(p=0.6)=> x123, x45

5) x123, 45->x12345 (p=1)



Huffman Encoding: Example

x12345
x123 x45
0 / \ 1 0 / \1
x1 x23 x4 x5
O/\ 1
X2 X3

Encoding vectors: x1->(00); x2->(010); x3->(011); x4->(10); x5->(11)

58



Huffman Encoding: Example

¢ Entropy H(X)= —5(0.210g0.2) = —5(%logéj = —log% =log5~2.32

* Average length of the encoding vector

L=3. l.2 +2 l-3 =2=2.4
5 5 5

 The Huffman code gives (2.32/2.4)100% = 97%
efficiency
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