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This chapterdescribesow to getinformationaboutthe contentsof a graphics
file, readimagedatafrom afile, andwrite imagedatato a file, usingstand

graphiccaandmedicalfile formats
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Getting Information About a Graphics
File

To obtain information abouta graphicsfile andits contents,usethe imfinfo

function You canuseimfinfo with anyof theformatssupportedoy MATLAB .

Usetheimformatsfunctionto determinewhich formatsaresupported
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Theinformation returnedby imfinfo depends on the file format, but it always

Includes at least the following:

A Nameof the file

A File format

A Versionnumber of the file format
A File modificationdate

A File size in bytes
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A Imagewidth in pixels
A Imageheightin pixels

A Numberof bits perpixel

A Imagetype truecolor(RGB), grayscaldintensity),or indexed
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Reading Image Data

To import animagefrom any supportedyraphicsimagefile format,in any of
the supportedbit depths, use the imread function This example reads a

truecolorimageinto the MATLAB workspaceasthevariableRGB.

RGB = imread(‘football .jpg") ;
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Writing Image Data to a File

To exportimagedatafrom the MATLAB workspaceo a graphicsfile in one

of the supportedgraphicsfile formats,usethe imwrite function Whenusing

Imwrite, you specifythe MATLAB variablenameandthe nameof thefile. If
you includean extensionn the filename,imwrite attemptsto infer the desired j

file format from it. For example,the file extension.jpg infers the Joi;rLt,»'J 4

explicitly asanargumento imwrite.
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This exampleloadsthe indexedimage X from a MAT-file, clown.mat along
with the associatedcolormapmap, and then exportsthe image as a bitmap
(BMP) file.

loadclown

whos
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Your output appears as shown:

Name Size Bytes Class Attributes
X 200x320 51200@ouble
caption 2x1 4  char
map 81x3 1944 double

Image Processing Techniques Using

7/15/2013 MATLAB 2012




Cont..

Exporttheimageasa bitmapfile:

imwrite (X, map, &clown.bompd )
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Converting Between Graphics File
Formats

To changethe graphicsformat of an image,useimreadto import the image

into the MATLAB workspaceandthenusethe imwrite functionto exportthe

Image,specifyingthe appropriatdile format

To illustrate, this exampleusesthe imreadfunction to readan imagein TIFE i

formatinto theworkspacendwrite theimagedataasJPEGformat
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moon_tiff =imread ( mabpn.tifé ) ;

imwrite (moon_tiff, o6 moon.
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Displaying and Exploring Images
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The Image ProcessingToolbox software includes two display functions,

iImshow and imtool. Both functions work within the Handle Graphics
architecture they createan image object and display it in an axes obje,c(f

containedn afigure object
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Displaying Images Using timshow
Function

To display image data, use tineshowfunction. The following example reads

an image into the MATLAB workspace and then displays the image ina
MATLAB figure window.
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Example Output

moon = imread ( dmoon.tif 0); =0l
File Edit View Insert Tools Desktop Window Help N

. DwdsS KRAN®|E/0E =0

Imshow(moon),
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Controlling the Appearance of the
Figure

By default,whenimshowdisplaysanimagein afigure, it surroundgheimage

with a gray border You canchangethis defaultand suppresshe borderusing

the'border’parameterasshownin thefollowing example

imshow ( 'moon.tif', 'Border’,'tight ")
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With Border Without Border

~i0x] ) Figrez 8 [0l x]
File Edit Yiew Insert Tools Desktop Window Help N File Edit View Inserl Tool: Deskko Windov Help ~
DeES |k RAM®|(E 00 D& K|RAN®| >
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Displaying Each Image In a Separate
Figure

The simplestway to display multiple imagesis to display them in separate
figure windows MATLAB doesnot placeany restrictionson the numberof

Imagesyou candisplaysimultaneously
imshow(l (;,:,:,1))
figure, imshow(I(:,:,:,2))
figure, imshow(I(:,:,:,3))
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Dividing a Figure Window into Multiple
Display Regions

subplotdividesafigure into multiple displayregions The syntaxof subplotis

subplot (m, n, p)
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Example Output
: A prguret ~10l x|
I = |mread ( forest_tlfo ) ; File Edit Wiew Insert Tools Deskbop  Window  Help ~

DedES k| RAQAMe €| 0E 8O

J=imread ( treés.tifc ) ;
subplot (1, 2, 1), imshow((l)
subplot (1, 2, 2, imshow (J) oo

200
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Opening the Image Tool

To startthe Image Tool, usethe imtool function You can also start another
ImageTool from within an existinglmageTool by usingthe New option from

the File menu

Image Processing Techniques Using

7/15/2013 MATLAB 2012




Example
moon = imread ( dnoon.tif 0);

Imtool ( moon)

7/15/2013
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Specifying the&Colormap

A colormapis a matrix thatcanhaveany numberof rows, but musthavethree

columns Eachrow in the colormapis interpretedas a color, with the first

elementspecifyingtheintensityof red,the secondyreen,andthethird blue

To specify the color map usedto display an indexedimage or a grayscale

image in the Image Tool, selectthe ChooseColormap option on the Tools! '

N

menu This activateshe ChooseColormaptool. Using this tool you cans

one of the MATLAB colormapsor selecta colormap variable fra
.
MATLAB workspace
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Choose from =
MATLAB colormaps.
Specify colormap
in the workspace.
hot
_hsu
lines
pink
priom
Evaluate a ay(256)

colormap function.

Click OK to select
the colormap and close
the dialog box.
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Importing Image Data from the
Workspace

To import imagedatafrom the MATLAB workspacanto the ImageTool, use
the Import from Workspaceoption on the ImageTool File menu In the dialog
box, shownbelow, you selectthe workspacevariablethat you wantto import

into theworkspace ‘)

The following figure showsthe Import from Workspacedialog box. You can’r+

usethe Filter menuto limit the imagesincludedin the list to certaini

types,i.e., binary,indexed,ntensity(grayscale)or truecolor
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Import From Workspace |_

A1l Ch-by-P Bk Tk =30 -

2x3 double
Sﬂlﬂﬂ f ZEB0xZTE logical
workspoee 537x359 wints
"I'Uf.lﬂhlﬂ. Jed4xblExd uints
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Exporting Image Data to the
Workspace

To exportthe imagedisplayedin the ImageTool to the MATLAB workspace,
you can usethe Export to Workspaceoption on the Image Tool File menu
(Note that when exporting data, changesto the display range will not be
preserved In thedialog box, shownbelow, you specifythe nameyou wantto ;‘)

assignto the variablein the workspaceBy default,the ImageTool prefills th S 3

variable namefield with BW, for binary images,RGB, for truecolorima

andl for grayscaleor indexedimages
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Export Image T.. |_|E |_

Specify nome of
the workspoce
vorinble.

_ox | _cancel
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Using thegetimageFunction to Export
Image Data

You can also usethe getimagefunction to bring image datafrom the Image

Tool into the MATLAB workspace

moon = getimage( imgca)
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Saving the Image Data Displayed in th
Image Tool

To savethe imagedatadisplayedin the ImageTool, selectthe Saveasoption

from the ImageTool File menu The ImageTool opensthe Savelmagedialog

box, shownin the following figure. Use this dialog box to navigateyour file
systemto determinewhereto savethe imagefile andspecifythe nameof the, -

file.
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Choosethe graphicsfile format you wantto usefrom amongmany common

iImagefile formatslistedin the Filesof Type menu If you do not specifyafile

nameextensionthe Image Tool addsan extensionto the file associatedvith

thefile formatselectedsuchas.jpg for the JPEGformat
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Sawve lmaage

ble Bitmap (PEM)
ble Graymap (PGM)
bl Nebwork Graphics (PHNG)

crtable Phamap (PPM)

Sun Faster (RAS)

aged Image File Formak (TIFF)

Select image file format.
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Printing the Image In the Image Tool

To print the image displayedin the Image Tool, selectthe Print to Figure

option from the File menu The ImageTool opensanotherfigure window and

displays the image Use the Print option on the File menu of this figure

windowto printtheimage

Image Processing Techniques Using

7/15/2013 MATLAB 2012



Exploring Very Large Images

If you areviewing a very largeimage,it might not load in imtool, or it could

load, but zooming and panningare slow. In either case,creatinga reduced

resolutiondataset (R-Set) canimprove performanceUse imtool to navigate

anR-Setimagethe sameway you navigatea standardmage
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Creating an fSet Flle

To createan R-Setfile, usethe functionrsetwrite For example to createan R-

Setfrom aTIFF file called'Largelmagséif’, enterthefollowing:

rsetfile = rsetwrite ( d.argelmage.tif 6)
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Opening an Set Flile

Openan RSet file from the command line:

imtool ( Lacgelmage.rseb )
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Navigating an Image Using the
Overview Tool

If animageis largeor viewedat alargemagnification thelmageTool displays
only a portion of the entire image, including scroll barsto allow navigation
aroundtheimage To determinewhich partof theimageis currentlyvisible in

the ImageTool, usethe Overviewtool. The Overviewtool displaysthe entire. | )
Image,scaledto fit. Superimposeaver this view of the imageis a rectang}le;i'

calledthe detailrectangle The detail rectangleshowswhich part of thei

Overviewtool.
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) Image Tool 1 - moon.tif

File Tools Window Help

A Y L EAE

Overview = -0l

tool —»

F!eEdedowHeb
& oa P

Detail
rectangle

Pixel info: (99, 230) 184

|
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Panning the Image Displayed in the
Image Tool

To changethe portion of the imagedisplayedin the ImageTool, you canuse
the Pantool to movetheimagedisplayedn thewindow Thisis calledpanning

theimage | & | 1
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Zooming In and Out on an Image In th
Image Tool

To enlargeanimageto geta closerlook or shrink animageto seethe whole
Imagein context,usethe Zoom buttonson the toolbar (You canalsozoomin
or out on an image by changingthe magnificationd see Specifying the
Magnification of the Image or by using the Ctrl+Plus or Ctrl+Minus keys jj

Note that theseare the Plus(+) and Minus(-) keyson the numerickeypadof 4

your keyboard)

Loom in Loom oul

e
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Specifying the Magnification of the
Image

To enlargeanimageto geta closerlook or to shrinkanimageto seethewhole

image in context, you can use the magnification edit box, shown in the

following figure. (You canalsousethe Zoom buttonsto enlargeor shrink a&n' '

Image
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Magnification
menu

Magnification
edit box

Image Tool 1 - moon.tif | ‘,LQL&I
File Tools Window Help ~

@00?|ﬂ<9|@l&{“7% 100%)|

| Fit to window a
33%
50%
67%
200%
400%
800%
Pixel info: (310, 93) 3 Display range: [0 255]
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Determining the Value of Individual
Pixels

The Image Tool displays information about the location and value of
individual pixels in animagein the bottom left cornerof the tool. (You can

alsoobtainthis informationby openinga figure with imshowandthencalling fj

ALY

impixelinfo from the commandine.) The pixel valueandlocationinformatio

representhe pixel underthe currentlocation of the pointer The Image

updateghisinformationasyou movethepointerovertheimage
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Example Output

imtool ( mapn.tifd ) o !
@00@“‘@‘@1@‘{"7'?”100% ﬂ
)71' .
wy
.
Pixel under
the pointer

Pixelinfo: (71, 339) 248

Pixel value and 4
location information
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Determining the Values of a Group of
Pixels

To view the valuesof pixelsin a specificregionof animagedisplayedin the
ImageTool, usethe Pixel Regiontool. The Pixel Regiontool superimposesa

rectangle,called the pixel region rectangle,over the image displayedin the

Image Tool. This rectangledefinesthe group of pixels that are displayed,in i;

extremecloseup view, in the Pixel Regiontool window. The following figur

showsthe ImageTool with the Pixel Regiontool. Note how the Pixel R

tool includesthe valueof eachpixel in thedisplay
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Pixel Region

Pixel Region Pixel Region tool

tool button rectangle

Image Tosi 1 - moon.tif

Pixcel info: (177, 2713 150

Pixelinfo: (58, 211) 250 Displ [0255]
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Determining the Display Range of an
Image

The Image Tool displaysthis information in the Display Rangetool at the

bottomright cornerof the window. The ImageTool doesnot showthe display

range for indexed, truecolor or binary images (You can also obtain this™ -
information by opening a figure window with imshow and then calling;«

imdisplayrangdrom thecommandine.)
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Example Output

imtool ( moon.tif 0) =10fx]

n.tif
File Tools Window Help
2

d230 0 ?|ﬁ<§|@l@.{“?'ii,|mo%

Pixel info: (178, 215) 187

Display Rangesy
too 14
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Measuring the Distance Between Twa
Pixels

Example Output
Distance tool
imtool ( maon.tifé ) bution

! Image Tool 1 - moon.tif

Distance
tool

Pixel info: (X, Y) Intensity
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Exporting Endpoint and Distance Date

To save the endpoint locations and distance information, right-click the

Distancetool and choosethe Export to Workspaceoption from the context

menu The Distancetool opensthe Exportto Workspacedialog box. You can™ -

usethis dialog box to specify the namesof the variablesusedto store th@ ¢

iInformation
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Export to Workspace i =] 1

T
iz

e
__ ok | _Cancel |
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After you click OK, the Distancetool createghe variablesin the workspace,

asin thefollowing example

whos
Name Size Bytes Class Attributes
distance 1x1 8 double
pointl 1x2 16 double
point2 1x2 16 double
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Customizing the Appearance of the
Distance Tool

Using the Distancetool contextmenu,you cancustomizemanyaspectof the

Distancetool appearancand behavior Positionthe pointer over the line and

right-click to accesshesecontextmenuoptions

A Toggling the distancetool label on and off usingthe ShowDistancel abel”[™

option
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A Changingthe color usedto display the Distancetool line using the Set

coloroption

A Constrainingmovemenbf the tool to eitherhorizontalor vertical usingthe -

Constraindragoption
A Deletingthe distanceool objectusingthe Deleteoption

A Right-click the Distancetool to accesshis contextmenu
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Getting Information About an Image
Using the Image Information Tool

To getinformationabouttheimagedisplayedn theImageTool, usethemage
Information tool. The Image Information tool can provide two types of

informationaboutanimage

A Basicinformation d Includeswidth, height, class,and image type For )
‘1»—-

grayscaleandindexedimages this informationalsoincludesthe minimum: %

andmaximumintensityvalues

A Imagemetadatad Displaysall the metadatafrom the graphicsfil
containsthe image This is the sameinformation returnedby:the-

functionor thedicominfofunction
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Image Information

oo n
Image
Information

oo ——

Image Informabon (Image Tool 1)

Basic image dth (columns)
informaticn {rows)
_—

class

|mage type

Minimum imtensity
intansity

Filename F:\bat\Aimage\perfect\matlabtoolboxiimagesimdemosimoon tif
ocdDate 04-Dec-2000 13:57.59
Image FileSize 183950
metadata |Format tif
——= [Format\/ersion 1
[wicth 358
Height 537
g
ColorType grayscale
|FormatSignature [F373420]
ByteOrder little-endian
Type ]
BisParSample = e
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Starting the Adjust Contrast Tool

Example: st

imtool ( mabn.tifé ) !@MPMJ:

-@0ﬂ@|ﬁé‘>|@laﬁn|mu% ~|

'ﬁf_ H

Adjust Contrast

tood \

Adjust Contrast (Image Tool 1) — ICII KI -~
Fle Edit Window Help - )
Data Range— —‘Window Scale Display Range—— | 3.¢.-vf
Data —a) Mnimum: | sk S 0 2] etk 255 ||~ MstchDataRange [, o
range Maimum: I— Maimurm: IW ;I Certer: : ; 471
A | ” |
0 50 100 150
Adjust the histogram above.
u:t'mm-'tumm&n‘wmw:uu.
[
Contrast adjustment Image histogram
wWinchow
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Viewing Image Sequences as a
Montage

To view multiple framesin a multiframe array at one time, usethe montage

function montagedisplays all the image frames, arranging them into a

rectangulagrid. The montageof imagesis a singleimageobject Theimage
framescanbe grayscalejndexed,or truecolorimages If you specifyindexgﬂ. »

imagestheyall mustusethe samecolormap 2
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Example Output
onion =imread('onion.png’);
onionArray =repmat(onion,[111

41);

montagenionArray );
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