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Summary

I. Introduction

II. Digital image fundamentals

III. Discrete 2D processing

IV. Image improvement

V. Image analysis   (6 houres)
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Image analysis

Gonzales : Digital Image Processing, Prentice Hall 

(3th Ed.)

ÂBooks
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Image analysis

Â Image analysis: what for ?
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Image analysis

Â Image analysis: what for ?

Recognition

Tracking

Detection

Prediction

Decision

é
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Recognition
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Recognition

Image analysis

Â Image analysis: what for ?

link

video/rabit.mpeg


Electrical Engineering department - DIP - Olivier Bernard 10

Tracking

Image analysis

Â Image analysis: what for ?

link

video/wedel_et_al_dagm07_truck.gif
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Tracking

Image analysis

Â Image analysis: what for ?

link

video/Automated Traffic Counting.wmv
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Tracking

Image analysis

Â Image analysis: what for ?

link

video/Multiple target tracking using Kalman filtering and the Hung.wmv
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Image analysis

Â Image analysis: in which applications ?
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Image analysis

Â Image analysis: in which applications ?

Industry (industrial vision)

Medical imaging

Multimedia domain

- Internet (video, google map like applications)

- Cell phones 

- Digital camera

- GPS, é
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Medical imaging

Image analysis

Â Image analysis: in which applications ?

link link

video/DynamicHeart_TMI08.avi
video/AorticValve_MICCAI08.avi
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Multimedia domain: digital camera

Image analysis

Â Image analysis: in which applications ?

link

video/astuces-numeriques_detectionvisage_20070803.avi
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Each of the presented result has been obtained 

from Matlab code. This code is accessible from the 

following web address:

www.creatis.insa-lyon.fr/~bernard/AnalyseImage

Image analysis
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Summary

V. Image Analysis

V Part 1

Â Mathematical Morphology

Â Contour detection and analysis

V Part 2

Â Region-based segmentation

V Part 3

Â Shape analysis

Â Shape recognition
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Mathematical Morphology

ÂContext

Ã Definition

Ã Principle

Ã Properties

ÂClassical operators

Ã Dilatation / Erosion

Ã Gradient / Laplacian

Ã Opening / closing

Ã Alternative Sequential filters

Ãothers é
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ÂContext - Definition

Mathematical Morphology

In linear image processing, the filtering process 

corresponds to the removal of some frequency 

components of an image

filtering = convolution

Initial image Mean filter
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Mathematical Morphology

ÂContext - Definition

In mathematical morphology processing, the filtering 

process corresponds to an image simplification 

(removal of some geometric structures)

Initial image Morphological filter
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ÂContext - Definition

Mathematical Morphology

Objective: put the emphasis on the morphology 

(shape) of an object

Mathematical tools : Set theory,  Closed topology 

space, probability

Use of classical set operators (union, intersection, 

inclusion é)
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Mathematical Morphology

ÂContext - Principle

Letôs define an image A to process

We define a particular mask called structuring 

element B

B will move on A such as a convolution 

operator

At each position of B, we compute some logical 

operations (essentially non linear) between A 

and B
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Mathematical Morphology

ÂContext - Principle

Diagram illustrating mathematical morphology 

principle
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Mathematical Morphology

ÂContext - Principle

Some example of structuring elements

Morphological results directly depend on the size 

and shape of the structuring elements involved in 

the process
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Mathematical Morphology

ÂContext - Properties

Morphological filters simplify the image by 

preserving structures but, in the same time, by 

loosing information

Growing properties

, , ( ) ( )X Y X Y X Y

Morphological filters are stable and have an known 

invariance class
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Mathematical Morphology

Original

Opening Closing Derivative

Alternative

Sequential

Â Context ïsome operators that will be used



Electrical Engineering department - DIP - Olivier Bernard 32

Mathematical Morphology

ÂContext

Ã Definition

Ã Principle

Ã Propreties

ÂClassical operators

Ã Dilation / Erosion

Ã Gradient / Laplacian

Ã Opening / closing

Ã Alternative Sequential filters

Ãothers é
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Mathematical Morphology
Â Binary dilation

Definition

Initial object Dilated object

Structuring element

Set of pixels belonging to the structuring element, 

when scanning the object of interest (its center staying 

inside the object)

Illustration
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% Load image

in = imread('leafBin.png');

in = double(in);

[dimI,dimJ] = size(in);

% Structuring Element

se=[ - 1  0 0 0 1; 

0 - 1 0 1 0 ];

% Dilation

out=zeros(dimI,dimJ);

for i=2:(dimI - 1)

for j=2:(dimJ - 1)

if (in(i,j)>0)

for k=1:size(se,2)

out(i+se(1,k),j+se(2,k))=1;

end

end

end

end

Mathematical Morphology
Â Corresponding matlab code
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