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Objectif

L'objectif de ce TP est de comprendre le fonctionnement de Matlab et des outils de base de
traitement d’images. Nous allons donc maitriser les commandes de base pour de manipulation des

images digitales sous Matlab.

1. Introduction

Le traitement d’image consiste & appliquer des transformations mathématiques sur des images

dans le but d’améliorer leur qualité ou d’en extraire une information.

2. Lecture, affichage et sauvegardez d’une image

Matlab est capable de lire les fichiers images JPEG, TIFF, BMP, PNG, HDF, PCX ou XWD.
Une image sous Matlab peut étre représentée sous plusieurs formes, mais toujours sous forme
d'une matrice. Avant de traiter une image dans Matlab, il faut la lire et décoder son format
afin de la transformer en une matrice de valeurs. L'exemple ci-dessous permet de lire une

image.
Exemple 1 du code Matlab :

La fonction « imread » permet de lire une image.
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1 % function Biometrics_kccuracies () = |
Bl= clear: close all: ecle:
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4 % DESCRIPTION:
5 % It plots traditional curves and gives also Zome interesting values in
& % order to evaluate the performance of a hiometric verification system.
7 % The curves are:
8 % - Receiver Operating Characteristic (ROC) curve
9 % - Detection Error Trade-off (DET) curve
10 kS - FAR vs FRR
11 % The valuss are:
12 % - Egual Error Rate (EER) which is computed as the point where
13 kS FAR=FFR
14 5 - Operating Point (OF) which is defined in terms of FRR (%)
15 % achieved for a fixed FAR
16 % A 90% interval of confidence is provided for both values (parametric
Workspace ] 17 % wethod) .
Name Value 18 z
18 % INPUTS:
z0 % clients: vector of genuine/client scores
21 % imposteurs: vector of impostor scores
2z % OPvalue: walue of FAR at which the OF valus is sstimated
23 % pas0: number of thresholds used the estimate the score distributions
24 % (10000 is advised for this parsmeter)
25 5
26 % OUTPUTS:
27 3 EER: EER value v
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#x Functions 426 This MATLAB function reads the image from the file specified by filename, inferring the format of the file from its contents. H
- ; Documentation = MATLAE » Data Import and Analysis = Data Import and Export » Standard File Formats » Images
Apps 2 o ! :
_ initialize - Prepare ImageConsumer for new image in HTTP message fx
€9 System Objects a9 This MATLAE function initializes this ImageCansumer for receipt of 2 new image
® Eamples 188 Documentation = MATLAB = External Language Interfaces » HTTP Interface
BB Help Topics 21
Relgase Motes 4 readimage - Read specified image from datastore fx
This MATLAR function reads the Ith image file from the datastore imds and retuns the image data img
Refine by Product Documentation = MATLAB = Data Import and Analysis = Large Files and Big Data > Datastore
MATLAB 63
S ; ind2zrgb - Convert indexed image to RGB image b
i This MATLAR function converts the indexed image X and corresponding colormap map to RGE (truecolor) format.
Aerospace Toolbox 3 Documentation » MATLAE » Graphics » Images
Antenna Toolhox 1
Automated Driving Toolbox 28 fitswrite - Write image to FITS file _ﬁ(
Computer Vision Toalbox 137 This MATLAB function writes imagedata to the FITS file specified by filename.
atabase Toolhos ; Documentation = MATLAB » Data Import and Analysis = Data Import and Export » Standard File Formats = Scientific Data = FITS Files > High-Level
Functions
Ceep Leaming Toolbox 28
Fixed-Paint Desi 2
penbesiner Read Image Data inte the Workspace
Fuzzy Logic Toolbox 1 This example shows how to read image data from a graphics file into the workspace using the imread function e
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«MATLAB
« Data Import and Analysis

Syntax
« Data Import and Export
« Standard File Formats & = imread(filename)
«lmages & = imread( filename, fimt)

A = dmread( _,idx) Syntaxe

«MATLAD & = dmread( _,Name,value) Y

Data Impart and Anal [Amap] = imread( _)
« .
o A [&,map,transparency] = imread( __ )
«Deta Import and Export =

« Standard File Formats

« Scientific Data Description

«HDF4 Files & = imread{filename) reads the image from the file specified by flename, inferring the format of the file fram its contents. If filename is & multi-image file, then Example
imread reads the first image in the file
«High-Level Functions
& = imread(filename,fmt) additionally specifies the format of the file with the standard file extension indicated by fmt. If imread cannot find a file with the name
imread specified by filename, it looks for a file named Fitenane. fint
& = imread( _ ,idsx) reads the specified image or images from a multi-image file. This syntax applies only to GIF, CUR, ICO, TIF, and HOF4 files. You must
Syntan specify a filename input, and you can optionally specify fmt
Description & = imread{ _ ,Name,walue) specifies format-specific options using one or mare name-value pair arguments, in addition to any of the input arguments in the example
Examples previous syntaxes.
Input Argurents [A,map] = imread( __ ) reads the indexed image in filename into & and reads its associated colormap into map. Colormap values in the image file are example
Output Arguments autornatically rescaled into the range [2,1]
More About [A,map,transparency] = imread( __ 3 additionally relums the image transparency. This syntax applies only to PNG, CUR, and ICO files. For PNG files, example
Aaorithrs transparency is the alpha channel, if one is present. For CUR and ICO files, it is the AND (opacity) mask.
Extended Capabililies T Examples collsose sl T
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« Documentation Home: ¥ Read and Display Image

« MATLAB
Bead a samnle image.

« Data Import and Analysis

- Copier

« Standard File Formats

A = imread( ‘ngce543a.9pg’ )3

«lmages

imread returns a B50-by-B00-by-3 array, A
«MATLAR

Display the image.
« Data mport and Analysis

« Deta Import and Export

image(a)
« Standard File Formats
« Sriertific Data
« HDF4 Files
« High-Level Functions
imread 100
Syrtax 200
Cescription
Examples 400
Read and Display lmage
Convert Indexed Image to RGH
Read Specific Image in Multipage 400
TIFF File
Relurm Alpha Channel of PNG - 500 . -
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i 4 % DESCRIPTION:
WlndOW 5 % It plots traditional curves and gives also some interesting values in
3 % order to evaluate the performance of & biometric verification system.
T % The curves are:
5 5 - Receiver Operating Characteristic (ROC] curve
9 % - Detection Error Trade-off (DET] curwve
10 B - FAR vs FER
1 4 The values are:
12 = - Evual Erzor Bate (EER) which is computed as the poinmt where
13 : FAR=FER
14 5 - Operating Point (OF) which is defined in terms of FRR (%)
\ 15 kS achieved for a fixed FAR
— 15 % 4 90% interval of confidence is provided for both values (parametric
Workspace
[Tame e On peut représenter une image numérique par une
A ESOMBO0AT Lintd —
B * ImpoStewrs: vector Of IMpOSTor Soores
22 4 OPFvalue: value of FAR at which the OF value is estimated
23 % pasD: number of thresholds used the estimate the scors distributisns
z4 4 (10000 is sdvised for this parameter)
25 %
26 % OUTPUTS:
27 % EER: TER value v

At b g FRA

0.

Cette variable (A) est alors visible dans le Workspace (espace des variables) de Matlab.

» Commencons par les commandes de base qui permettent la manipulation d’images.

La fonction « whos » permet d’afficher toutes les informations relatives aux variables en mémoire.
La fonction « imfinfo » affiche les informations relatives a un fichier image.
L’affichage de I’image (ou de la variable) est réalisé par la fonction « imshow ».

a. Afficher I’image et donner les caractéristiques de cette image. Etudier les fonction whos,

imfinfo, imshow.

3. Types des images en mémoire

Matlab supporte 4 formats d’images :

+ les images binaires (0/1).

* les images d’intensités (niveaux de gris) (0-255).

* les images couleur RGB.

« les images couleur indexées (La couleur indexéee est une maniere de reproduire une image

en couleur).
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Il est possible de changer de format en utilisant les fonctions suivantes :
« ind2gray, ind2rgb, rgb2ind, rgb2gray.

b. Que definit chque fonction
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