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Data analysis. bl Jadas

3D Dimensions il alad <l Clavas auyg (oudid pus)

Math and Computation. culésieadll Liasfs 48ag de you anbuall cilblasl) o)yl
Algorithm. clale 5

Modeling and aitiaal) 4alaly) aracais olSlae 8 dclivally aslell (o SIS 8 addiiy

Simulation System.
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RGB! Grayscle ¢ dis~ill -1

dass gidll daidll alaaivly Grayscale ) RGB ¢« il -2
NTSCu) sl pladivh Grayscale ' RGB ¢ dinill -3

RGB! Indexed ¢« Jis=3l -4
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o8 K alaish Indexed ' RGB (e disnill -5
Grayscale ' Binary ¢« dissill -6

Binary) Grayscale ¢« Jisill -7

Ao giall daddl) aladiudy grayscale ) RGB ( Jasadl) 1dllh o Jlia
Y aladialy

mygray=mean(myrgb,3)
S YIS B 138 Jany S

bl sl e Leh st dalee i 1D 255 255 255 255 5255 5255

myrgb=imread(‘onion.png’) e zra gall 3 ) geall o) &l addiin Sl 18
il 8 LA 5 Gl 81 Jal

imshow(myrgb); skl 3 ) seall (a2l aadiuy Hag¥) 13a

mygray=round(mean(myrgb,3))/255; JS Jaza 5] &l ardiny SVl 1
el sl N Jgan (S 255 e dapdi o5 ) gall & Juy

figure,imshow(mygray); 4l il 43l 5 ) sall (i e
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x=imread (‘filename.format’);
Imshow(x);

3y sea Rl Cism s | X A siaall i L 3355 format Lalaiel s filename bl (e oy suall 36) 8 ixy oY) 138
.RGB 3,sa5Gray J

GravSeale Inaje s TrieColor Inage

@l Gslll IV RGB sl ¢ sall G slll (g 5 saaall 523 0 Jlie

L o g Al idliLal) grall 3 (o B g el

Giob oo e 5 el B (S Image Indexed g sl (e S 1)

[x,map]=imread(‘filename.format’);
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Imshow(x,map);

JYa: -
[X,map]=imread(‘trees.tif’);

imshow(X,map);

Juss 255 N 0 o Aisle
ColorMap s'Image

£153Y) &gdy (ha B gucal)
X=imread
(*filename.format’);
imshow(X);
RGBg s

X=imread(‘onion.png’);

imshow(X);
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Image
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True Color Image 48all ) gall £ 5 (o digla 3 gua 3518 1 3JUa

imwrite in matlab 3, g« 4US: Gl ¢ 5l

Imwrite(image,filename);

x=imread(‘ferrari.jpeg’);
imshow(x);
imwrite(x,'newferrari.omp’);

bmp.2lxisl s newferrari aul &) sall clila o5 Lia
JM)J\JEA}[UCmJ:XUUAJﬂUuN\e;;d.m'é‘)}.al\u.c L_ﬂ.AJSM‘_AL dj..a;ﬂ
Gaob e 1388 5 o) Y1 g caldl

info=imfinfo(filename.format);
- AL

J‘g..al\ &\33\

susall 3¢) B Sadimread (filename.format);
buspall a e Jedllmshow (x);

s B Sl B puall dsLbimwrite(x,y);

Bugall claslia ya e Imfinfo(filename.format);

LBhgads ) pall pl)
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mygray=rand(7,7); 5s<all 4l gde ald ) 2l gl ardiicy Slay) 138
image(mygray*255); 255 b dad JS q s b ) g 1165 dles
axis image
colormap(gray(256));

. |

Grayscale Image ¢ 5 (33 dslib 14k

Truecolor RGBg & (v 8 sldd) 2
myrgb(:,:,1)=rand(7,7);=» Red
myrgb(:,:,2)=rand(7,7);=» Green
myrgb(:,:,3)=rand(7,7);=» Blue
image(myrgb);
image(min(max(myrgb,0),1));
oM 5y guall Cpa 39l g s (sl idad
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TrueColor Image ¢ s ¢» &gl 330 delih ;5 Jla

TrueColor Image ¢ 5 (« 4isk b, 3a dsbik :6JUa
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RGB J gray wiéosa dissi .1
>> image(min(max(myrgb,0),1)): optionally
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>> mygray=imread('pout.tif'); //(0.. 255) Gray Level

>> imshow(mygray); //Gray Level as Gray Image

>> mygray=cat(3,mygray,mygray,mygray); //show this
Image as RGB

>> imshow(mygray);

L_;M\L;\L;Juj\a)}awd;j;.m 2

>> mygray=imread('pout.tif');

>> imshow(mygray);

>> |evel=graythresh(mygray)*256; 4gs i
>> mybinary=(mygray>level);

>> imshow(mybinary)

100 /8

123 250

89 /8

Threshold = Sum(100+78+ +56)/12.
Threshold= Sum( inside the mask)/ 9= k
If abs(xi- k)> D then = 1 , otherwise =0
Threshold is being manually

-bygall (o Slaglea Ao Jgaadl 3
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info= IMfinfo (filename,formate);
J\MY\quﬁjg\}&)ﬂ\JM\Pdﬂaﬁ‘)}A\u.c t_ﬂ.,ojluuic djm;j\ US.A:U
\JSA} u\\;&i}“‘j aldll JLHMJ

Ll gali o (1 B guall 3.2

b o Al dldg

info=imfinfo(‘cameraman’,'tif’);

sgall Jo ddlaiall g 4y pad) cildand)  gaudad

Functions

Short-circuit Logical operations with short-circuiting
&&, ||

& Find logical AND such as z=x&y;
Find logical NOT such asz=x"~y;
Find logical OR
Find logical exclusive-OR
Determine if all array elements are nonzero or true
Determine if any array elements are nonzero
Logical O (false)

Find indices and values of nonzero elements



https://www.mathworks.com/help/matlab/ref/logicaloperatorsshortcircuit.html
https://www.mathworks.com/help/matlab/ref/logicaloperatorsshortcircuit.html
https://www.mathworks.com/help/matlab/ref/and.html
https://www.mathworks.com/help/matlab/ref/not.html
https://www.mathworks.com/help/matlab/ref/or.html
https://www.mathworks.com/help/matlab/ref/xor.html
https://www.mathworks.com/help/matlab/ref/all.html
https://www.mathworks.com/help/matlab/ref/any.html
https://www.mathworks.com/help/matlab/ref/false.html
https://www.mathworks.com/help/matlab/ref/find.html
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islogical Determine if input is logical array
logical Convert numeric values to logicals

true Logical 1 (true)

Algebra operations

x=imread ('gray(l) .png');

y=imresize (x, [100,100]);

subplot(3,1,1), imshow(y), title('Original Image');
x1l=imread('gray(l) .png'") ;

yl=imresize(x1, [100,100])

subplot(3,1,2), imshow(yl), title('second Image');
xx=imadd (y, y1l) ;

subplot (3,1,3); imshow(xx); title('added Image');

= imsubtract(x,y);
= imdivide(x,y):
= immultiply(x,y);

lgadl Jaldi g | guall dadlaa & GllEl ¢ jall
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https://www.mathworks.com/help/matlab/ref/islogical.html
https://www.mathworks.com/help/matlab/ref/logical.html
https://www.mathworks.com/help/matlab/ref/true.html
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60 12
120
60 60
135
135

X 60 135
Y 8 3 3 9
J
I = imread('rice.png');// rice.png isoloy b w0
imshow(I)

figure;

imhist(I);// .. 255
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GrayScale Image d:ball 3 guall dad J<d 4y 5ll) 30l ) S5 220 s 170

I=imread
R=imhist
G=imhist
B=imhist
hold on,
plot (B, 'b
channel',
hold off,

L;SYLS Ll g_qﬁ RGB 3 sall 5l Sl Gl

1. Jpq'
(:,:,1
(: ,2
3

I

) 7
)) i
)
)

I
I
I(: ); figure, plot(R,'r")
plot(G, g')

'Y, legend(' Red channel', 'Green
'Blue channel');
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T

—— Red channel
Green channel
Blue channel

| 1
100 150

RGB skl 5 5 suall dagd JS il Bl )5 035 Gl : 81k

8JM\@mQM

aea o selal) 3 i o 68 Cua histeq @ik e 3 sall )l (b Gaead (S
_'6_)}.45\ Sy WA,

I = imread('pout.jpg');
imshow (I) ;

figure, imhist(I);

I2 = histeqg(I);

figure, imshow (I2);
figure, imhist(I2);
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Original Image
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Adjusted Image

histeq ¢« 423Ul 5 ) gall (2 £ 19 Jba

Histogram Equalization for RGB Images

Histogram Equalization can be considered as redistribution of the intensity of the image. Color
histogram equalization can be achieved by converting a color image into HSV/HSI image and enhancing
the Intensity while preserving Hue and Saturation components.

However, performing histogram equalization on components of R,G and B independently
will not enhance the image. At the end of this class, check the histogram of before and after histogram
equalization of an image which is obtained by performing histogram equalization on the
components(R,G and B) independently.

Steps to be performed:

1. Convert RGB image into HSI Image. RGB =» HSI == HE =» RGB output
2. Obtain the ‘Intensity Matrix’ from the HSI Image matrix
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3. Perform Histogram Equalization on the intensity Matrix
4. Update the Intensity Matrix from the HSI Image matrix with the histogram equalized Intensity matrix

MATLAB CODE:
$COLOR HISTOGRAM EQUALIZATION

$READ THE INPUT IMAGE

I = imread('football.jpg');

$CONVERT THE RGB IMAGE INTO HSV IMAGE FORMAT

HSV = rgb2hsv (I);

$PERFORM HISTOGRAM EQUALIZATION ON INTENSITY COMPONENT
Heg = histeq(HSV(:,:,3));

HSV mod = HSV;

HSV mod(:,:,3) = Heqg;

RGB = hsv2rgb (HSV_mod) ;

figure, subplot(1l,2,1),imshow(I);title('Before Histogram Equalization');

subplot(1l,2,2),imshow (RGB) ;title('After Histogram Equalization');

EXPLANATION:

RGB image matrix is converted into HSI(Hue ,Saturation and Intensity) format and histogram
equalization is applied only on the Intensity matrix . The Hue and Saturation matrix remains the
same. The updated HSI image matrix is converted back to RGB image matrix.

$DISPLAY THE HISTOGRAM OF THE ORIGINAL AND THE EQUALIZED IMAGE
HIST IN = zeros([256 3]);

HIST OUT = zeros([256 3]);

$HISTOGRAM OF THE RED, GREEN AND BLUE COMPONENTS

HIST IN(:,1) = imhist(I(:,:,1),256); SRED

HIST IN(:,2) imhist(I(:,:,2),256); %GREEN

HIST IN(:,3) imhist (I(:,:,3),256); S%BLUE

HIST OUT(:,1) = imhist(RGB(:,:,1),256); %RED
HIST_OUT(:,Z) imhist (RGB(:, :,2),256); %GREEN
HIST OUT(:,3) imhist (RGB(:, :,3),256); %$BLUE

mymap=[1 0 0; 0.2 1 0; 0 0.2 1];

figure, subplot(1,2,1),bar (HIST IN);colormap (mymap);legend('RED
CHANNEL', '"GREEN CHANNEL', 'BLUE CHANNEL');title('Before Applying Histogram
Equalization');

subplot(1,2,2),bar (HIST OUT);colormap (mymap) ;legend ('RED
CHANNEL', 'GREEN CHANNEL', 'BLUE CHANNEL');title('After Applying Histogram
Equalization');
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Imresize. ;¥ A e Gl 5 slagY) 4005 5 ) saall ana 8 oSl (S
Jlia

I = imread('pout.jpg');// Ldo¥! b gall bsl 43
J = imresize (I, 0.5);// oya3 3ysall 5 dau s JS
Figure/ (o=se JSb 4y

imshow (I)// 5)sall puwyl

title('Original Image') Ldwo¥! 3y sadl Leow!
figure / Jsib .Jy

imshow (J) // ooSSdl o1 jakasdl axy 3y4all pwl
title('Resized Image')// x50l b gall

Original Image
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cropping sl (e ¢ ja i)

Imcrop.J3a (e g shiall ¢ 3all (e 80108 3 ) s oLl 5 5 puall (e 2 o g UBY
I = imread('pout.Jpg'); b)eall sl 438
[J,rect] = Imcrop(Il); b ysall (o si> ahbd
. J.\.UAS\ j\ s)&?l\ d)\A QABJ}.A\ CRe tugiﬂ\_a — ay\.{:i J\.’AY\

Copy Position

Set Color >
Fix Aspect Ratio
Crop Image

Cancel
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= imread('pout.jpg');
I2 = imcrop (I, [75 68 130 1121);// (= si> &hs
5D doeo ]| P_,.g_i_ﬂ Cw> b)) gl
subplot(1,2,1)/ 4LdwYl 3ysall gye
imshow (I)
title('Original Image')
subplot (1,2,2)/ decgbiall 5 yg4all e
imshow (I2)
title('Cropped Image')

15 gl il

(A8 sian o 3 ke 3 geall O i V) Sloall Cpaddl (e By suall il o g8 () Ly
Flipdim.dMa (e 31 e alal Caria 53 5 saall (S5 (6l

Flipdim bt alasiuls LadIS s 4 geall 5 48831 bl olasil 5 guall i ¢Sy

I = imread('pout.Jjpg');

I2 = flipdim(I ,2); %$# horizontal flip
Lodal 5 gl ods

I3 = flipdim(I ,1); $# vertical flip olds
Loy gae 8 gl

I4 = flipdim(I3,2); %$# horizontal+vertical

flip Luddl g Lodgac by gnll ol B

subplot(2,2,1), imshow(I) sidwY! b )enll @pse

subplot(2,2,2), imshow(I2) Lseasdl dy4lds 5 gnll @ye

subplot(2,2,3), imshow(I3) Ludgeae dsglio 5 ygmall gaye

subplot(2,2,4), imshow (I4) Lseisdl 44l is 5 enll @ye
Lo gae g
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Value Description

Zaverage' | Averaging filter

Sdisk' Gaussian lowpass filter

lgaussian' | Gaussian lowpass filter

laplacian’ | Filter approximating the two-dimensional Laplacian operator

llog’ Laplacian of Gaussian filter

“motion' Prewitt horizontal edge-emphasizing filter

lprewitt' | Prewitt horizontal edge-emphasizing filter

‘sobel’ Sobel horizontal edge-emphasizing filter

Zunsharp’ | Unsharp contrast enhancement filter

-@“Y\Sumw\ugc&fﬂw,@m \M“'$ J
codlel Jsaadl (e ilill ¢ 3 Jiai type o cush=fspecial(type)
e aslilly jals motion il Lale Jee 3 4591 dlall 3 saall Lial 113 Ui

Caldl) Gt el e g gagle ild g A8l

I = imread('3.9pg"); dygall sl 3

subplot(2,2,1); pwydd Lgl Hlbl g&og

imshow (I); title('Original Image'); b )sall @e
do¥ T 8y gl pwlo

H = fspecial ('motion',20,45); Js¥! axdbyeldl Gushs
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MotionBlur = imfilter (I,H, 'replicate');
Leode il

subplot (2,2,2); S5 pwy Hlbl g&ogq

imshow (MotionBlur);title ('Motion Blurred

Image'); 5ysall (hye

H = fspecial ('disk',10); _—SUJl xdjyall Gusds
blurred = imfilter(I,H, "'replicate');

subplot (2,2, 3);

imshow (blurred); title('Blurred Image');

H = fspecial ('unsharp'); Ul xdbjyaldl Gusds
sharpened = imfilter(I,H, 'replicate');
subplot(2,2,4);

imshow (sharpened); title('Sharpened Image');
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Original Image Motion Blurred Image

Blurred Image Sharpened Image

Ll el o Aalite cilad ja (ke 113 e
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1 = imnoise(I, 'gaussian')

1 = imnoise(I, 'gaussian',m)

1mn315=( , 'poisson')
imnoise(I,"salt & pepper')
I,"salt & pepper',d)

1,'speckle’)

imnoi

(

ise
imnoise(
(1L

imnoise(I, " speckle’,var_speckle)

Description

1 = imoise(T, " gaussian') adds zero-mean, Gaussian white noise with variance of 0.01 to grayscale image T
1 = imoise(T, "' gaussian',m) adds Gaussian white noise with mean m and variance of 0.01

1 = imnoise(I,'gaussian',m,var_gauss) adds Gaussian white noise with mean m and variance var_gauss.
1 = imnoise(I,'localvar',var local) adds zero-mean, Gaussian white noise of local variance var_local.

1 = imoise(I, 'localvar',intensity_map,var_local) adds zero-mean Gaussian white noise. The local variance of the noise, var_local, is a function of the image intensity values in T The
mapping of image intensity value to noise variance 1s specified by the vector intensity map.

1 = imnoise(I,'poisson') generates Poisson noise from the data instead of adding artificial noise to the data. See Algorithms for more information.
1 = imnoise(I,"salt & pepper') adds salt and pepper noise, with default noise density 0.05. This affects approximately 9% of pixels.
1 = imoise(T,"salt & pepper',d) adds salt and pepper noise, where d is the noise density. This affects approximately d*nume1(1) pixels

1 = imoise(T, "speckle") adds multiplicative noise using the equation J = T+n*1, where n is uniformly distributed random noise with mean 0 and variance 0.0

Jaldl) 5 el ¢ 53 (g 5y gl pymaia ALl prm gy D) JUal
Salt and pepper
Jaldl) 5 el ¢ 53 (g 5y guall mmaia dilin) 113 Jlia
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imread('eight.tif');
figure
imshow (I)
J = imnoise (I, 'salt & pepper',0.02);
figure
imshow

C lia gl Al a5 el
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Filter the noisy image, J, with an averaging filter and display the results. The example uses a 3-by-3
neighborhood.
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Kaverage = filter2(fspecial('average',3),J)/255;
figure
imshow(Kaverage)

Jgial) aladiiad

Now use a median filter to filter the noisy image, J. The example also uses a 3-by-3 neighborhood.
Display the two filtered images side-by-side for comparison. Notice that medfilt2 does a better job of
removing noise, with less blurring of edges of the coins.

Kmedian = medfilt2(3J);
imshowpair(Kaverage,Kmedian, 'montage")

M)M\ojjd\ésc_\;d\ﬁha;\

RGB = imread('saturn.png');

imshow(J(600:1000,1:600));
title('Portion of the Image with Added Gaussian Noise');
K = wiener2(3,[5 5]);

figure
imshow(K(600:1000,1:600));
title('Portion of the Image with Noise Removed by Wiener Filter');

Fast Fourier Transform FFT _8lal (daxl) 3 palaa

Fast fourier and inverse fast fourier FFT and IFFT

Image is found in spatial domain : 2D array

Each fourier and transform is used to convert the image to ferquency domain

f=imread(‘1.jpg’);
b=rgb2gray(f);
[r,c]=size(b);
a=imresize(b, [rr]);
Whos a
g=fspecial(‘gaussian’,r,10);
max(g(:));

gl=mat2gray(g);
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v=fft2(a);
vi=fftshift(v);
agli=vf.* g1;fftshow(agl);

agli=ifft2(agl); ifftshow(agli);
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imsharpen

Sharpen image using unsharp masking
Syntax

B = imsharpen (A) Jo¥I jLlxoY|
= imsharpen (A, Name,Value) _SUII jLlaoY|

Description
B = imsharpen(A) sharpens the grayscale or
truecolor (RGB) input image A by using
the unsharp masking method.
ASLS slgw 3)eald doas olxoY Je¥I! Hleo¥ ! adsses
Al g I 51 41 43S Legxsog iy dodlaoy gl 454k
Leo dolx ]l
= imsharpen (A,Name,Value) uses name-value
pairs to control aspects of the unsharp masking.

da>g @ )ASI dous olxY LI Hleo¥ !l T de adSw
puY !l G0 JS e ol Je b dasadd ol jLaol

by gualdl blLid Je> dous >l P_wﬁll p i dod ]l 4

O gw gr’”—“ 3_3.1.7;” 21\:3 21\:5”3 -?l'_;_.{_u d>yd dSglall
20 9 p xS

Examples

Sharpen Image



https://www.mathworks.com/help/images/ref/imsharpen.html#d123e181688
https://www.mathworks.com/help/images/ref/imsharpen.html#d123e181708
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-B
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-A
https://www.mathworks.com/help/images/ref/imsharpen.html#btupaf8
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-B
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-A
https://www.mathworks.com/help/images/ref/imsharpen.html#namevaluepairarguments
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Read an image into the workspace and display it.

by gualdl Bl y 84 ppyxd ol Ol ) LeoY !

a = imread('hestain.png');
imshow (a)
title('Original Image');

Original Image

Sharpen the image using the imsharpen function and display it.
5y gall JIS) dpas ya el slial &l Hlayy)
imsharpen(a); 1di» Goyb s b enl] dod> Guadas
H =Y
figure, imshow(b)
title('Sharpened Image');
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Lab# 4kl ¢l 5dll and

Control the Amount of Sharpening at the Edges
Read an image into the workspace and display it.
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Original Irnage

Sharpen image, specifying the radius and amount parameters.

b = imsharpen(a, 'Radius’',2, "Amount’',1); |dis ,eh
9|4_§_1_wl_; xS @l gl Je> ) galdl dous> )LV

figure, imshow(b)

title('Sharpened Image');
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Sharpened Image

Input Arguments

collapse all

A — Image to be sharpened

grayscale image | RGB image

Image to be sharpened, specified as a grayscale or RGB image.

Name-Value Pair Arguments

Specify optional comma-separated pairs

of Name, Value arguments. Name is the argument name

and Value is the corresponding value. Name must appear inside
guotes. You can specify several name and value pair arguments
in any order as Namel,Valuel, ...,NameN,ValueN.

Aoty g il Caaill 48, Hla aladin) e (Ole ) el 5 an¥) Coga gl 2 addiug
Example: 'Radius',1.5



javascript:void(0);
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'Radius' — Standard deviation of the Gaussian lowpass
filter

1 (default) | positive number

Standard deviation of the Gaussian lowpass filter, specified as a
positive number. This value controls the size of the region around
the edge pixels that is affected by sharpening. A large value
sharpens wider regions around the edges, whereas a small value
sharpens narrower regions around edges.

s ST (a ga a8 S 2aalll ¢ Gaussian lowpass il s baall sl a3y
530 o 5ol Aadll Jexd Apaally 3 iliall Cal sal) Sy Jn Alaial) aas b Al
haliall 3as 30l ) e 5 sl Aadll Jerd ety ¢ Cal all Jsa as o9 Ghliall 7 gua g
il gall Joa gyl

Example: 'Radius',1.5

"Amount' — Strength of the sharpening effect

0.8 (default) | numeric scalar

Strength of the sharpening effect, specified as a numeric scalar. A
higher value leads to larger increase in the contrast of the
sharpened pixels. Typical values for this parameter are within the
range [@ 2], although values greater than 2 are allowed. Very
large values for this parameter may create undesirable effects in
the output image.

Example: 'Amount',1.2
O ST aal ) ) e dadll oo Al ) AluluS saaaall ¢ mua gl 5l 5 68
e a2l e ¢ [2 0] Gl ana Aalaall 03] L saill autll a5 saladl JuSll Clas
el e Li) ) daleall 03¢ 13a 5 0l ail) (355 28 D (e SV ALy Lasl
TV AN B ) pa B led st e
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'Threshold' — Minimum contrast required for a pixel to be
considered an edge pixel

@ (default) | scalar in the range [0 1]

Minimum contrast required for a pixel to be considered an edge
pixel, specified as a scalar in the range [0 1]. Higher values
(closer to 1) allow sharpening only in high-contrast regions, such
as strong edges, while leaving low-contrast regions unaffected.
Lower values (closer to 0) additionally allow sharpening in
relatively smoother regions of the image. This parameter is useful
in avoiding sharpening noise in the output image.

Example: 'Threshold',0.7

Al JuSy JuSl) e oy s coglhaall cplall (e (a1 aadl - aly) sl
Jlie) Aty i gl Gl e GV asd [1 0] Glail) & alas | (o0l 58) O

(1 & V) AoV aill mas [1 0] Glail) 8 ALuluS 1aa ¢ Al JuSy Jusl
midie haliall @ 5 ae ¢ Ay sl ol gal) e ¢ cpliil) Aglle laliall 8 dadd & gua
DI shlie A sl Ladl (0 ) 8Y)) dcaidiall adl) a3 jilie e ol
B pa A U il Bas B3k ) uiad 8 Bda dalaal) 038 5 ) puall (e G da g
Ay

extractHOGFeatures

Extract histogram of oriented gradients (HOG) features
2olc)) E PENPWIRER NG| REN ST J T B RS

Syntax

features = extractHOGFeatures(I)
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[ features,validPoints] = extractHOGFeatures(I,points)
[ , visualization] = extractHOGFeatures(I, )
[ 1 = extractHOGFeatures( ,Name,Value)

Description

features = extractHOGFeatures(I) returns extracted HOG
features from a truecolor or grayscale input image, I. The
features are returned in a 1-by-N vector, where N is the HOG
feature length. The returned features encode local shape
information from regions within an image. You can use this
information for many tasks including classification, detection, and
tracking.

bysa e dadiudl HOG &ljw aa ffeatures = extractHOGFeatures (1)
AN G chy-N 1 4ade 8 Ol gla ) &l ¢ sala )l 2,38 5l truecolor Jaa)
Bhlie (e sl JRAI Glaslaa Jaa i ela ) & Al dlladdl 2 68 HOG. 35w Jsh
Cat€l) 5 Caiail) @l 8 Loy aleall o aall e slaall o3a aladiind @li€a 5 gaal) Jala
Ll

[features,validPoints] = extractHOGFeatures(I,points) returns
HOG features extracted around specified point locations. The
function also returns validPoints, which contains the input point
locations whose surrounding region is fully contained within I.
Scale information associated with the points is ignored.

[features ¢«validPoints] = extractHOGFeatures (I <Points)

Llas ¢ la b Wiyl ik gl a5 saoaall Lalaill x8) g0 s A jaiuddl HOG @l je g i
Liaaie L Aol dihidl &8 A Jioy) bl adl e o gsiad Ll ¢ dalla
AL Aai jall (ulall Cila slee Jalad ol [ 8 JalSIL



https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-features
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-I
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-features
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-validPoints
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-I
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-points
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[, visualization] =
extractHOGFeatures (I, ) optionally returns a HOG feature
visualization, using any of the preceding syntaxes. You can
display this visualization using plot(visualization).

[__ ] = extractHOGFeatures(___,Name,Value) uses additional options
specified by one or more Name,Value pair arguments, using any
of the preceding syntaxes.

«visualization] = extractHOGFeatures (I ¢« ) V)sal LA} (ya 2y

3 s
e S AL S ) e gl aladiuls ¢ HOG 3me seal gla sl Gokas) o
~Y) cextractHOGFeatures ( =[] (L=l ASad) aladiily ) saill 12a
¢ Aadll 2o Gl e ST ) aal g Aaud 5 a0 dilia) O s em;(:uﬁss\ ‘
AL GlaS Sl (e (6] alasiuly

Examples
Read the image of interest. 3 sall 3¢)

img = imread('cameraman.tif'); 5 4all sl 33 jLlxyl
Extract HOG features. e sl Cla )xill Gl jpal Sl o ) 21 530500
[featureVector,hogVisualization] = extractHOGFeatures(img);
Plot HOG features over the original image. &Ll s

figure;
imshow(img);



https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-visualization
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-I
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#namevaluepairarguments
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hold on;
plot(hogVisualization); pwyg s L=l

Extract HOG Features using CellSize

3)}.43\ 3;\)§

Read the image of interest.

I1 = imread('gantrycrane.png');

Extract HOG features.

[hogl,visualization] = extractHOGFeatures(Il, 'CellSize',[32 32]);
A sall Cila il @l jaad Sl ) 1 5550

Display the original image and the HOG features. 3, sall ()
subplot(1,2,1);

imshow(Il);

subplot(1,2,2);
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Extract HOG Features Around Corner Points <lga s z) Ak
cdlal) bl Jga ol

I2 = imread('gantrycrane.png'); &,)sall 5l ,3
Detect and select the strongest corners in the image.

corners = detectFASTFeatures(im2gray(I2)); ! sow!
5)5_@_1_5 5 L J | g_23|5_>:_5| L}—’r"—jj

strongest = selectStrongest(corners,3); ! _sswl
OLlalx

Extract HOG features.

[hog2,validPoints,ptVis] =
extractHOGFeatures(I2,strongest); <l Slall aw )il #1 A%l
Display the original image with an overlay of HOG features
around the strongest corners.

Ay sl Claall pe s gaall (e
figure;
imshow(I2);

hold on;
plot(ptVis, 'Color', 'green');




| ‘*,..dai\ Gaanll g Q,Jl.a.“ a.da.d., ) 8,039 L
daalal) Juiual) 4318

dgalal) £l 3l auid

Input Arguments odei <l eyl & JBaY) cBlalaa

I — Input image 4l 3 gall

M-by-N-by-3 truecolor image | M-by-N 2-D grayscale image
Input image, specified in either M-by-N-by-3 truecolor or M-by-
N 2-D grayscale. The input image must be a real, nonsparse
value. If you have tightly cropped images, you may lose shape
information that the HOG function can encode. You can avoid
losing this information by including an extra margin of pixels
around the patch that contains background pixels.

M-by-N 2-D 3l )l z b 3 ) saM-by-N-3-truecolor image |
M-by-N 2-D  si M-by-N-by-3 truecolor & Wl saasadl ¢ Jiayl 5 5a
Dl paly Caad 1) A8 e e diis el JAAY) 5 sea 555 O eaugrayscale.
pda 28 uiad ey W ju i HOG 4da gl (S Al JSAI Sl glas 2885 368 ¢ alSaly
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points — Center location point

BRISKPoints object | cornerPoints object | SURFPoints objec
t | MSERRegions object | M-by-2 matrix of [x, y] coordinates
Center location point of a square neighborhood, specified as
either

a BRISKPoints, SURFPoints, MSERRegions, ORBPoints or corne
rPoints object, or an M-by-2 matrix of M number of [X, V]
coordinates. The function extracts descriptors from the
neighborhoods that are fully contained within the image boundary.
You can set the size of the neighborhood with

the BlockSize parameter. Only neighborhoods fully contained
within the image are used to determine the valid output points.
The function ignores scale information associated with these
points.

s« SURFP L& 4 « BRISK L L) aaaa b ) glae ddatil 4,38 ja g ddais
201 2 4 M ddsian ol ¢ A5 30 Ll (1S ) ORBPoints s « MSERRegions
Jals JelSI daacadl sla¥) (e clical gl dada ) & jaiidy]. ox | ldla) ge M
sla¥) alasiul 2uBlockSize. Adas aladiuly Al aaa Guad liSay 5 ) geall 5 s
il slae Aaks gl Jala Aallall z1 A1 Jals aaail 1 5 ) suall 8 JelSIL diaaidl)

Alail) oagy ddas pall uliall

Name-Value Pair Arguments

Specify optional comma-separated pairs
of Name, Value arguments. Name is the argument name



https://www.mathworks.com/help/vision/ref/briskpoints.html
https://www.mathworks.com/help/vision/ref/surfpoints.html
https://www.mathworks.com/help/vision/ref/mserregions.html
https://www.mathworks.com/help/vision/ref/orbpoints.html
https://www.mathworks.com/help/vision/ref/cornerpoints.html
https://www.mathworks.com/help/vision/ref/cornerpoints.html
https://www.mathworks.com/help/vision/ref/extracthogfeatures.html#btxscw9-BlockSize
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and Value is the corresponding value. Name must appear inside
guotes. You can specify several name and value pair arguments
in any order as Namel,Valuel,...,NameN,ValueN.

Example: "'BlockSize',[2 2] sets the BlockSize to be a 2-by-
2 square block.

'CellSize' — Size of HOG cell

[8 8] (default) | 2-element vector

Size of HOG cell, specified in pixels as a 2-element vector. To
capture large-scale spatial information, increase the cell size.
When you increase the cell size, you may lose small-scale detail.

'BlockSize' — Number of cells in block

[2 2] (default) | 2-element vector

Number of cells in a block, specified as a 2-element vector. A
large block size value reduces the ability to suppress local
illumination changes. Because of the number of pixels in a large
block, these changes may get lost with averaging. Reducing the
block size helps to capture the significance of local pixels. Smaller
block size can help suppress illumination changes of HOG
features.

daglll g ant¥) 7 9 Cilasa g

g gl o 58 an¥l Aadll g an) Glasn g e Jaal sy A guaie 4 sl B g 51 2as
ae st GliSay | WLBY) Giladle Jala an¥l jelas OF AL Al D Al
sNameN 5 ... sValuel s Namel Jis sy b daill 5 aul) z 5 ) cillass g
ValueN.

2 X 2 day e A4S ) S) BlockSize o= [2 2] <BlockSize" " :Jb

HOG 4da aaa - "4lal) aaa”

i aic-2 | (o=l58) [8 8]
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aaxall 3 ymall Jualddl) aads 8 ¢ AdAl) aas 30l ) die IR0 ana 33k o8 ¢ (3Ual)
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B juaie-2 | (pa)8) [2 2]
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imsharpen

Sharpen image using unsharp masking
Syntax

B = imsharpen (&) JsYI jlsoY!
= imsharpen (A,Name,Value) _SUII jLlaoY!

Description

B = imsharpen (A) sharpens the grayscale or

truecolor (RGB) input image A by using
the unsharp masking method.



https://www.mathworks.com/help/images/ref/imsharpen.html#d123e181688
https://www.mathworks.com/help/images/ref/imsharpen.html#d123e181708
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-B
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-A
https://www.mathworks.com/help/images/ref/imsharpen.html#btupaf8
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B = iImsharpen (A,Name,Value) uses name-value
pairs to control aspects of the unsharp masking.
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Examples
Sharpen Image
Read an image into the workspace and display it.
Byl Bsl 48y gpyad o lol ol yLauY |
= imread('hestain.png');

imshow (a)
title('Original Image');



https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-B
https://www.mathworks.com/help/images/ref/imsharpen.html#btppxju-1-A
https://www.mathworks.com/help/images/ref/imsharpen.html#namevaluepairarguments
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Sharpen the image using the imsharpen function and display it.
}SJ}.AH )35\ 4.4&; UA)AJ olia) t_a\)LaT)Y\

b = imsharpen(a); 1ies Goyb (s b5y gal) ious> ol
H =Y

figure, imshow(b)

title('Sharpened Image');
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Sharpened Image

\\

Multithresh ug<all aahis 2022-3-15 (AU Gl

Multilevel image thresholds using Otsu’s method

Syntax
thresh multithresh(A)

thresh = multithresh(A,N)

Description

thresh = multithresh(A) returns the single threshold value thresh computed for image A using
Otsu’s method. You can use thresh as an input argument to imquantize to convert an image into a two-
level image.



https://www.mathworks.com/help/images/ref/multithresh.html#d123e219900
https://www.mathworks.com/help/images/ref/multithresh.html#d123e219924
https://www.mathworks.com/help/images/ref/multithresh.html#btj8y4v-thresh
https://www.mathworks.com/help/images/ref/multithresh.html#btj8y4v-A
https://www.mathworks.com/help/images/ref/imquantize.html

faalal) Jifiol) A8
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A 3 sall 4 suadl 40 all dgall 4ad 2a aa i multithresh (A) = 4l
SV 3osma Ja e Cppedill JA) ddagus oS Al aladinl) A€aOtsU. 48 Hh aladiuly
O gl CQLSS‘L}MQ
thresh = multithresh(A,N) returns thresh a 1-by-N vector containing N threshold values using

Otsu’s method. You can use thresh as an input argument to imquantize to convert image A into an
image with N+1 discrete levels.

dge af o o5y N x 1 42k 4all a2 53 N) emultithresh (A = 4ge
A b gall iy sail Bl i) ddass € Adall aladin) d€aOtsu, 48yl 2laaiulh N
N + 1. ddadia L glue G135 ) goa

Read image and display it.

I = imread('coins.png'); & 0all 3¢l 43
imshow(I) 5, 4aldl §lgbl

Calculate a single threshold value for the image.



https://www.mathworks.com/help/images/ref/multithresh.html#btj8y4v-thresh
https://www.mathworks.com/help/images/ref/multithresh.html#btj8y4v-A
https://www.mathworks.com/help/images/ref/multithresh.html#btj8y4v-N
https://www.mathworks.com/help/images/ref/imquantize.html
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level = multithresh(I); 5y enl) il us olus
Segment the image into two regions using imquantize , specifying the threshold level returned
bymultithr‘esh _a_ﬂaj\A;s._\.ndzﬁ");‘;\'é‘)}‘a”ﬁéﬂdh)\ébﬁl:{jé)}@ﬂ&ﬁﬂ\h@ﬁav&\ J\JL)Y\

seg_I = imquantize(I,level); La,lgbly 5, 0mll prass
figure
imshow(seg I,[])

Segment Image into Three Levels Using Two Thresholds
Read image and display it.

I = imread('circlesBrightDark.png'); & ,sall | 3l
imshow(I) 5, snll leb!

axis off

title('Original Image')
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Original Image

Calculate two threshold levels.

thresh = multithresh(I,2); o3l 5,0al]) uiaie 4> eSS
Segment the image into three levels using imquantize . sl 3 dad run ¢ 3l B 5 uall araSs

seg I = imquantize(I,thresh);
Convert segmented image into color image using label2rgb and display it. sk A 5 sall Jisai

RGB = label2rgb(seg I);
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figure;

imshow(RGB)

axis off

title('RGB Segmented Image')

RGB Segmented Image
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Edges of the Images 33!l il k) A<

LE e il ek s Ja Jeludi Cua il 3k die A Wil el A0S
A Al 138) a5 OV el SIS g5 suall (e a5 U5V (sl 3 )
) geall 48 ghian = )A die ¢ a ady Baec Vs Casiiall s2a L& ) ead )¢ FXY ode

. Ignore the edges 4Nl sda Jal culsi &6 daeall & elllia

100

120
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= (aw LS LY 13 3w 5 Ignore of the Edges <kl Jalas 1
1 e iy GlhY) e saee Yy Gisiall Jalad af dualvalid
CAlaY) 4 had) e jral lgana 48 hias CslaY)
Bl e adixd 4adll \a sPadding with Zeros @ Jla¥l sdall
lans (e 2 lee ((Ala¥) 5 geall haii) 4 fnall jlal 7 la leal
Y ey dgee IS (goha )l s delivay 4lals Lalis LS Ll hal Jany s
pa ook Lnal il Sladl ama gl ) s
Comy 5l dolee Sladl 2y gliall (L) o 45 'same 'Ulad) a
b lal) 4 hiad) aaa (adly 48 shas w5
Loy 3230301 3aae V)5 Chguall o ) o4 4y 'full 'kall b
(e OS) 3 yilie A8 ghan o Jpanll iy Lea SN 2ay Baaall
Ay

( Filtering in Matlab ) o3ulall & 5 _aldl)

parameters bl 3 4335 Ll ) s filter2 Alal) aladin o8
Resulted_image=filter2(filter,image,shape)

shape il 5 4la¥) 5 ) sall 8 image S5 il 48 siae s filter JsY) Jandll

same W) M\iﬂ)km&u\is)w\&yA.\A;Jo))mc’_auﬁum&h\)A
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: Jbis, oMol sl o full sl valid s default ) @Y duaill ALl 2
Do LS x A iaall Je 2l 53 gyerage ildl Cankal

Al aladia) Afilter2 Laile s 2336 Ll ) i sparameters
Resulted_image=filter2(filter,image,shape)

shape Callill s 4a¥ 5 ) sall 54 jmage S5 yilil 48 dan o filter JsY) Jaall
same Lo sdall 48 jla o AUl 48 ghiadll £ 55 2022013 ) sane ClalS EOG 50a] 2
t Jla odlef a sall o full sl valid sl default dsal y8Y) dpail) Aulid) o
ol LaS x A8 ghaal) o ad) 3 gverage ALY (gadas

>> x=uint8(10*magic(5));// magic generate image with 5 x 5 dimensions
mag|c2d\d\ e laa ¢ ?3 2%»4\)33\ 5 ) sa (e b le 48 il oda

>> a=ones(3,3)/9

1/9

1/9

1/9
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Ak gl yilall & g 4d shiadll

>> filter2(a,x,'same’);
La¥ 5 full s s valid e » shape dxaill Al juad e plasd) (udh Gadat aimil
. GA

) Y A6l fspecial A1l

L) s fspecial Alall e laad g @Lﬂ...u.\ dodll AN e 3 S Ao gana llia
JEINPPEPREON|
BV ES
>> f=fspecial('average',[5,7]);

aal) ()l el s Qi a1 13) 5 cdibiae alady (S1g Wl slitida (5311 o giall yilé o g

9 T o bl
>> aa= fspecial('average');

O3l

>> f=fspecial('laplacian’)
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log: et s O3 e gl gla silill
>> f1=fspecial('log")

a g ol e dddiag ) eeliFrequencies; low and high pass filters
o2 () Laa gl lguds ddghiadl ) Uoks sl «DUsSall (e de sana 3,50 S (8
Gl sSall e e 58 Wl o Js8 o) el Ylea) 5 A shiadl a8 o (S Gl Sl
e b &l 2353 1 Sl daidie il Sl s o 1Sl 22l dlle il Al o
b S B ) sean i Ll uali i Se a4 components frequency High : sl
i il s edges <l sl Lilial (e b saa clilae (8 sala)ll (5 siuall a8 b

<l Sa 2 components frequency Low ;) Sl dcadsie &l Sl noise,
Lelial (pay (salasll (5 siuall 2 8 ALB L3l iy by seall Jal 430 40l ) A4
Cuoad ) Lo 1day Lagee texturessysall muwsis backgrounds <balall
sl o didadll 3l (e (e 5

e high pass filter: it 'passes over' the high frequency
components, and reduces or eliminates low frequency

components,

ogal) Aaddlag dille DA gkt 2022-3-29 1 al ) ()
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b sl QI LTy st g 1Sl Alle i Sl slati HPF sl dlle 5314l
Sl Aaddiie s Sl
e |ow pass filter: it '‘passes over' the low frequency

components, and reduces or eliminates high frequency

components,

Sl Wil 5 ¢yt (s ) Sl Aasdiall il Sall 5 glaki LPF ) soall dcaidia ikl
LSl e @l Sl il )

Auaidie Db e Db Laid) J i

Joa
>> c=imread('cameraman.tif');
>> fl=fspecial('average');// 3 x 3 filter
>> cfl=filter2(f1,c);

e;muﬁj)ﬂﬂ\wm@whm\eﬂvxv M\dq)ﬂd\@@u\b}d\d&hy
Al JIKEY) 8 LS Yox Yo Sl a5 Axd <




faalal) Jifiol) A8
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(a) Original image (b) Average filtering

(¢) Using a 9 x 9 filter (d) Using a 25 x 25 filter

ol i) 8 LS (HPF sl Wle )5l Laa log s laplacian ¢l s
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Akl oy dl) and

>> f=fspecial('laplacian');
>> cf=filter2(f,c);
>> imshow(cf/100);

>> fl=fspecial('log');
>> cfl=filter2(f1,c);

>> figure,imshow(cf1/100);

laplacian il : 1 Jba

LoG Al 12 Jua

s LS ) yalSll a5 5 ) gen € 5y el Mo Lagiai At ria gy Ml JSll




T el Gy el w55 R
O daalal) Juieeal) 4418 &

dgalal) £l 3l auid

(a) Laplacian filter (b) Laplacian of Gaussian (“log”) filtering

in lead Jiliny S Aasdiall ghld) ek el e il a8 oS JaaY
Ll e Y iy seall (8 2 5n¥) sl peds G 5o 13a s hall ) i &l
(e By pall Gl B ey Lae dadi jall Gl Sall i i o 08 ged ) sunll adie jild)

STy ST dau siall (sale ) (5 sl

2022-4-5 : uad) iyl

A aidie il Jeo 4l o 8 b Cun Anddid)l M claph aal as) 2
s il K il pal ynd JIS) Adal 5 5 pem Ll i 2aY) 5 5 peall (g0 4a sk
= Lalailll masking unsharpawxll e &Uﬂ\ ol sl Cpady Liayl Al o3

alanl) oda ria g Al JS)
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. >l Scale for
Original Subtract }=} {,“ .
display

\

Blur with Scale with

low pass filter k<1

average sl s Loaidia | il Laraiud 1) JaaY o Ul 2 oS0 5 il o Guuda

>> x=imread('cameraman.tif');
>>f=fspecial(‘average’);

>> xf=filter2(f,x);

>> xu=double(x)-xf/1.5;

>> imshow(xu/70);

e:\.;;ﬂ\ L;;L;W)ﬂsﬁjh s 3 )Sal) sl ‘_A:;'BJ...MS; OLaes Glias adlyg
Uasws Jiiy Al unsharp Sl ne 3aaly 3shassubtracat okl sscale
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el 13 gaday Ul JE, @slhadlisharping wasill 4w 2aa3 as) sparameter
L“r"‘aj\ 5 ) gaa ‘_;s:

>> p=imread('pout.tif');
>> u=fspecial(‘'unsharp',0.5);
>> pu=filter2(u,p);

>> imshow(p),figure,imshow(pu/255);

dall e 3)gall af 330 Lo dE 255 o pu ddsiadl daud Lol
uﬁcﬁsﬂdudmuwé\cuﬁﬁjydﬁdu\whj L..SJL“.)MO}MLS 4l

) ey g8 sl (s im2gray Alall aladiul o o

2022-4-12 : gudbaad) (a2

Db aily Aaie e B )be Al 3 sall G4 :Edge Detection <l gadl Gildis)
bl 2oy A Y s gaay ol gal) dag p e Ulle 3 ) seall el 305 4 o pud) sl
il Jary 3 ) prall Aallae Jigadl 3 ) suall A Gl sall maail (ol gal) Callas) anding
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ISy il sall Clins) aadiuy g shadl 8 cleUanyl e oSl DA e Cilsall (e
Jie c¥law & clibdl #1300 5 Image Segmentation sl &5 5a1 ol
AV Ay )5 el 45 )5 ) sall dallas
Al Adlal) dak o dila alasiind Gl ¢ il sall o ) diall

Aiacadll 2k )l 028 S Matlab — 4 edge(image, Edge detector)
rColnall o3 aal iy ¢ Ao AUKY Lgd a5 ) guall 8 SWal e

Lgme A daf (e aaall A ST sadll V) Gia) Lgd oS ) LY e

.Threshold

Ljtia Gedalds sl (e UGN idall L 05 Al oSLaY) e
aad gaday Leie JS ¢ Agidall Gl jaid) e paall Edge Detector sl sl lallS
Llead) il 1) Lo ppaad Gli€ay ¢ Ol jakall o3a (e Al oDlef 5 ) sS3all Cldy ail)
Cal gall ol jaka (om p LegadS o A8 Cal sl f Al Sl Gl all Al () 5S5 o cang
s gl AT lSe A dad jhea s il gl aa g Cun Aad ] o (g 5iaS A 3 e
Gk oe Canny da,k aliss Canny dask o Al b jdg el gl caliaky
Gliiall Clsine (o Gualite (e o a0l Ll dua e gAY Gilall il
dapall Cal gall salall Cal eall Calias) 48y yha fpaati ddmaall 5 4y sill Cal gall Caliasy
a5kl o3a Gl Al J85 ¢ clld A8 ol dlaie il 1Y) L ) Ay &
Aaaall dapcall Cal gall LS Allaial &4y 3 g ¢ elia saally
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:Jie Matlab & 58 siall Gl gal) CLESY diacaall Ciilla gll (pe apaal) llia

Sobel Edge Detector Jigw 4dla (il v
Prewitt edge detector <u s » <8l sall (aiS jlea v/
Robert edge detector S dila &y, v/

Log Edge Detector (&slS s Sy ddla CallS v/
Zero Cross Edge Detector 4 sl 4l (allS v

Canny Edge Detector S 4dla alls v

% importing the image

| = rgb2gray(imread("flowers.jpg"));
subplot(2, 4, 1),

imshow(l);

title("Gray Scale Image");

% Sobel Edge Detection
J = edge(l, 'Sobel");
subplot(2, 4, 2),
imshow(J);
title("Sobel");

% Prewitt Edge detection
K = edge(l, 'Prewitt’);
subplot(2, 4, 3),
imshow(K);
title("Prewitt");
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3

% Robert Edge Detection
L = edge(l, 'Roberts");
subplot(2, 4, 4),
imshow(L);
title("Robert");

% Log Edge Detection
M = edge(l, 'log");
subplot(2, 4, 5),
imshow(M);
title("Log");

% Zerocross Edge Detection
M = edge(l, 'zerocross');
subplot(2, 4, 6),

imshow(M);
title("Zerocross");

% Canny Edge Detection
N = edge(l, 'Canny');
subplot(2, 4, 7),
imshow(N);
title("Canny");

2022-4/26-18 alill s adbed) uyal

£ oA Jagal
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disad alaainl el = Al bl ™ Image Processing Toolbox ac:
il Hough J:sx3 hough 4k, duy 3 ) sall A b gladll CaliSY Hough
el ) Jiadl) aladinly ¢ o shadll CaLEKY & g8 Jygad aranai 23 (SHT)

rho = x®cos(theta) + y*sin(theta)

oo i ball o sasee dnia Jsh o haall ) Jial) (e dildl sa rho il
G 55 Aalee dalue 48 8ne hough A &5 asid) ag X saall Gw 43l
sl e ctheta 5 rho ad as s s Lgd sia

350M ad e ) fxll houghpeaks 45 pladiul diSa ¢ Hough Jasad cluas aa
b aaill a7 amy JAY) 5 ) s 3 Aldinal) o gladl) il oda Jici Aalaall dalie b
bl adalis 44l Lalas e il houghlines dada 5 alasiul i€ ¢ Hough Ji s
Lall aklie & 5 pmeall Olsadll 4kl o S Hough dissd 8 sl Al
Hough alaaiuly seall b b ghall (o€

£ 5n Jasad aladinly L s gea 3 o sl GLES) 48K JUall 138 e sy

Al ) Al
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Algorithm: Hough Transform for line detection

Parameter space is divided into accumulator
cells A, all, initially, set to zero.

For every point p(x,y) in image, change m in the
range and calculate c. =—Xm+y

A(m,c) =A(m,c) +1

At the end the value of A(m, c) corresponds to the number
of points that lie on the line:
y=-mX+c
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Original Image Edge Image

Notice: many non-
belonging edges

Parameter
Space
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NOTE: —oo<<m=<ow

* Large Accumulator
* More memory and computations

Improvement: (Finite Accumulator Array Size)

Line equation: R=XCOS 6+ysinb
Image Space
Here -n<0<n

0<R<R__

Given points [ X;,Y;) find (RO)

ua}:\B))ml\ﬁjaﬁ.aeﬁclig.mjﬁﬁid\i&\AAM}‘M\E\ALM@BJ}AT}\

I = imread('circuit.tif");

rotI = imrotate(I,33, 'crop');
imshow(rotI)
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BW = edge(rotI,"
imshow(BW);

canny');

edge Wl alaaiudy 3 ) eall 8 L5l ala)
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edge Al e daal ) 400 5 ) peall (e & 98 oyl s
[H,theta,rho] = hough(BW);

hough Al (e =30l & 58 Jygal a pe
figure
imshow(imadjust(rescale(H)),[],...
'XData',theta,...
'"YData',rho,...
"InitialMagnification’','fit");
xlabel('\theta (degrees)"')
ylabel('\rho")
axis on
axis normal
hold on
colormap(gca,hot)
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50 40 =20 0
i (degrees)

houghpeaks 45 alasiuls « H <Hough Jasad 4 siias b adill 2a

P = houghpeaks(H,5, "threshold’,ceil(0.3*max(H(:))));

?MX‘JAAQGJS\JJM\DJMGJQLLM&_QSJM#

theta(P(:,2));
rho(P(:,1));
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plot(x,y,"'s", 'color', "black");

60 40 20 0 20
f! (degrees)

houghlines dabs s alasinly 3 ) sall 8 dagha o Sl
lines = houghlines(BW,theta,rho,P, 'FillGap',5, '"MinLength',7);

Lede A1 yiall da ghadlly AL a1 5 ) seall (i yy Jaadia oLl o8

figure, imshow(rotI), hold on

max_len = 0;

for k = 1:1length(lines)
xy = [lines(k).pointl; lines(k).point2];
plot(xy(:,1),xy(:,2), 'LineWidth',2, 'Color', 'green');

% Plot beginnings and ends of lines
plot(xy(1,1),xy(1,2), 'x","'LineWidth',2, "Color', 'yellow");
plot(xy(2,1),xy(2,2), 'x", " 'LineWidth',2, "Color', "'red");
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% Determine the endpoints of the longest line segment
len = norm(lines(k).pointl - lines(k).point2);
if ( len > max_len)
max_len = len;
xy_long = xy;
end
end
% highlight the longest line segment
plot(xy_long(:,1),xy_long(:,2), 'LineWidth',2, 'Color', 'red");

2022/5/24-17 réladl g audl) Al

Watershed transform (sksall claass Ji9a3 ) for 2D images




I ST alal) Cinly (il gl 515
TE ) daalal) Jutecal) 408 :

dgalal) £l 3l auid

-
[N g

QSA "olial) Cilaaatiiva aéta.lajgads" ji "ogyd\‘téa;ﬁ Lﬁb\;p;?'okyd\ Oileaniie Ll{}ﬁj RN
Ll cleldi)) dadldl) JusSd) Slia g Jiai Cun mhauS Gildas @ik oo W 3 5
sliall Cilraniine Jysad aladinl (Kay | dadsie cleldiy) LS/ JuSd) caa g Jiai g

3 mae S ) dpad Y1 @l 5 ) sladall shliall oyl
watershed(A) returns a label matrix L that identifies the watershed regions of the input matrix A.
watershed(A, conn) specifies the connectivity to be used in the watershed computation.

_B~)Jp‘=M B=PLEE) _dkgisLila Ckﬁ.ﬁ‘d Ckgﬁts L;h: QSJﬁ:;SZﬁSLﬁ 5 ) gan ckﬁi%g ?Jﬁj

centerl = -40;

center2 = -centerl;

dist = sqrt(2*(2*centerl)”2); Binary Image with Overlapping Objects
radius = dist/2 * 1.4;

lims = [floor(centerl-1.2*radius)
ceil(center2+1.2*radius)];

[x,y] = meshgrid(lims(1):1ims(2));

bwl = sqgrt((x-centerl).”2 + (y-centerl).”2) <= radius;
bw2 = sgrt((x-center2).”2 + (y-center2).”2) <= radius;
bw = bwl | bw2;

imshow(bw)

title('Binary Image with Overlapping Objects')

5 g b Jnis S Rad AL 5 guall JaSa 5l o s Ablsall i gad caneal 3

bw (e gota e JuSs @il oSl lld ( ddliall oo =) JAY)
D = bwdist(~bw);
imshow(D, [])
title('Distance Transform of Binary Image')



https://www.mathworks.com/help/images/ref/watershed.html#bupehwf-1-L
https://www.mathworks.com/help/images/ref/watershed.html#bupehwf-1-A
https://www.mathworks.com/help/images/ref/watershed.html#bupehwf-1-L
https://www.mathworks.com/help/images/ref/watershed.html#bupehwf-1-A
https://www.mathworks.com/help/images/ref/watershed.html#bupehwf-1-conn
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Distance Transform of Binary Image

Aailal) Qo) Slas 5 Jiad Gy Alise (e Ll o a3 Al 5 ) guall 4S5 230 4
oliall ilraniie Jogail diaddia chle ) &SIl Jusil) chfas g Jiad g dulle cilelas )

Complement of Distance Transform

50 100 150 200 250

aqll u.\\ﬁ\ CJ\A QAJ Lfm d.ms.d\ t"_ﬂda_s u:gs: c\:m]\ il d:\j;a w4
0 (o i 5SS

L = watershed(D);
L(~bw) = 0;

[RGB 3_) 3aS 4a3Ull 4peil) 48 hina (i je
rgb = label2rgb(L, 'jet',[.5 .5 .5]);
imshow(rgb)
title('Watershed Transform')
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Watershed Transform
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K means Clustering <ulull sadic

Cluster data using k-means clustering, then plot the cluster regions. J! plaaiuls Leew s UL ssie k-means

100

120

15

12

14

17

K means = K= lull Juadl L #liag ) adliall e

K=2

100, 120,
121,

124, 132
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Dist(120, Xi)= Dist(120, 100,15,.....132= SQRT(100-120)2:SGRT(400):SQRT(4OO):1.2 the distance
between 100, 120

Min Distance 120=

New Mean = 120+100/2= 110 4l 8l Ak

New Mean = 17+15/2= 16 4l 4yl yi) das

Load Fisher's iris data set. Use the petal lengths and widths as predictors.
load fisheriris ol )l Jocaxs

X = meas(:,3:4);

figure;
plot(X(:,1),X(:,2), 'k*", "MarkerSize',5);
title 'Fisher''s Iris Data';

xlabel 'Petal Lengths (cm)';

ylabel 'Petal Widths (cm)';

Fisher's Iris Data
25 :

-
Sy

e,

Fetal Widths {cm)

Petal Lengths (cm)
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The larger cluster seems to be split into a lower variance region and a higher variance region. This might
indicate that the larger cluster is two, overlapping clusters. JiS) gl Al glassie o< JsY) 2 siiall

Cluster the data. Specify k = 3 clusters.

rng(1); % For reproducibility

[idx,C] = kmeans(X,3);

idx is a vector of predicted cluster indices corresponding to the observations in X. C is a 3-by-2 matrix
containing the final centroid locations.

Use kmeans to compute the distance from each centroid to points on a grid. To do this, pass the centroids
(C) and points on a grid to kmeans, and implement one iteration of the algorithm.

x1 = min(X(:,1)):0.01:max(X(:,1));

x2 = min(X(:,2)):0.01:max(X(:,2));

[x1G,x2G] = meshgrid(x1,x2);

XGrid = [x1G(:),x2G(:)]; % Defines a fine grid on the plot

idx2Region = kmeans(XGrid, 3, 'MaxIter',1, 'Start',C);
Warning: Failed to converge in 1 iterations.
% Assigns each node in the grid to the closest centroid

kmeans displays a warning stating that the algorithm did not converge, which you should expect since the
software only implemented one iteration.

Plot the cluster regions.

figure;

gscatter(XGrid(:,1),XGrid(:,2),idx2Region,...
[0,0.75,0.75;0.75,0,0.75;0.75,0.75,0], '..");

hold on;

plot(X(:,1),X(:,2), 'k*", "MarkerSize',5);

title 'Fisher''s Iris Data';

xlabel 'Petal Lengths (cm)';

ylabel 'Petal Widths (cm)";

legend('Region 1','Region 2','Region 3','Data', 'Location’', 'SouthEast"');

hold off;
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Fisher's Iris Data
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