
Ioannis Rekleitis

Logical	and	Arithmetic	
Operations



Basic Set and Logical Operations
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A region in an image is represented by a set of coordinates within the region

Set Operations Based on Coordinates
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Image Subtraction – Enhance Difference
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The	images	used	in	averaging	&	subtraction	must	be	registered!

Image Subtraction
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g(x,y)=f(x,y)/h(x,y)

g(x,y)=f(x,y)h(x,y)

Image Multiplication (Division)
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Output	images	should	be	normalized	to	the	range	of	[0,255]

The	images	used	in	averaging	&	subtraction	must	be	
registered!

Notes on Arithmetic Operations
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Complement – negative image

Thresholding
𝑨 ∪ 𝑩 = 𝒙, 𝒚,max 𝒛𝒂, 𝒛𝒃 𝒙, 𝒚, 𝒛𝒂 ∈ 𝑨, 𝒙, 𝒚, 𝒛𝒃 ∈ 𝑩

𝑨𝒄 = 𝒙, 𝒚,𝑲 − 𝒛 𝒙, 𝒚, 𝒛 ∈ 𝑨

Set Operations Based on Intensities 

CSCE 590: Introduction to Image Processing 8



Foreground/background
• Binary image: 0/1
• Fuzzy set: [0,1]

Logic Operations for Binary Image
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MATLAB
Ø I=imread('zelda.pbm');
ØG=rgb2gray(I);
ØM1=zeros(576,787);
Ømx=576/2;	my=787/2;
Ø for	x=1:576

Øfor	y=1:787
ØM1(x,y)=sqrt((x-mx).^2+(y-my).^2);

Øend
ØEnd
Ød=sqrt(mx^2+my^2);
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MATLAB
Ø imshow(G.*uint8(M1/d));
Ø imshow(G.*uint8(1-M1/d));
Øhistogram(M1);
Ø I=imread('zelda.pbm');
Ø imshow(I)
Ø I2=imread('monarch.pbm');
Ø imshow(I2)
Ø I3=(I(1:512,1:768)+I2)/2;
Ø imshow(I3)
Ø I3=(I(1:512,1:768)-I2)/2;
Ø imshow(I3)
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MATLAB
Øsx=150;sy=80;
Øfor	x=1:576

Øfor	y=1:787
ØM3(x,y)=exp(-(((x-mx)^2)/(2*sx*sx)+((y-
my)^2)/(2*sy*sy)));

Øend
Øend
Øimage(double(G).*M3);
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Questions?
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