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1 Introduction

The Monash Image Library is a library of over 200 C functionsfor loading, saving and manip-
ulatingdigital images.It wasdevelopedinternally at the Departmenbf ComputerScience(now
Schoolof ComputerScienceandSoftwareEngineeringatMonashUniversityandis usedby both
staf andstudents.

Thisdocuments intendedo provide anintroductionto settingup andusingthe Monash Image
Library underLinux. It is assumedhereadeiis familiar with C programmingandhassomebasic
understandin@f Linux, thecommandine, andMakefiles. The aim hasbeento teachhow to use
thelibrary functionsby usingprogrammingexamplesasmuchaspossibleso thatthe readercan
quickly commencaevriting their own programs.

Firstly, somesimple“image” conceptswill be reviewed. Thenwe shav how to setup your
Linux accountfor usingthe Monash Image Library. The essentiatlatatypesandfunctionsavail-
ableto theprogrammewill thenbedescribedfollowedby a seriesof explainedC codeexamples.
Theuseof commandine versionsof functionsandUnix pipeswill finishthediscussion.

2 Review of Basic Concepts

2.1 What isan Image?

Theword “image” is usedin the computingworld to describethe picturesandgraphicsthatare
storeddigitally andcanbedisplayedon anoutputdevice suchasyour computerscreeror printer

The Monash Image Library hasa slightly morerestrictive view of whatanimageis. It con-
sidersanimageto be a rectangular grid of pixels. An imagethereforehas3 mainattributes: the
heightor numberof rows in theimage thewidth or numberof columnsin theimage,andthetype
of pixel ateachgrid position.

2.2 What isaPixd?

Theword “pixel” is shortfor “picture element”.Eachpixel occupiesonepositionin therectangu-
lar grid which makesup animage.We usuallythink of pixelsashaving a particular‘colour”. The

Monash Image Library supportsmary differentpixel typesbut for mostpurposes/ou will only

needto usethefollowing two types:

2.2.1 Greyscale Images

A greyscaleimageis onein which the pixelsareall shade®f grey, muchlike the picturethatan
old monochromeor “black andwhite” television setprovides. Thedifferentshadesorrespondo
differentintensities of light, rangingfrom blackto grey to white.

A typical greyscaleimagewould have 256 differentintensitylevels. The Monash Image Li-
brary usesintegersto describetheseintensitieswith 0 representinghe darlkestshadg(ie. black)
and255thebrightest(ie. white). Shadesn betweerblack andwhite take on intermediatevalues.
For example,adarkgrey might have intensityvalue37.



For thecomputetto storea pixel intensitywhich couldtake on 256 differentvalues,it requires
8 bits per pixel, as2® = 256. An imagewhosepixels only rangedfrom 0 (black)to 15 (white)
would only need4 bits perpixel, as2* = 16, log, 16 = 4.

2.2.2 Colour Images

Colourimagesareslightly morecomplicated . The Monash Image Library supportsnary different
colourimageformats,but | will only describethe simplestandmostcommononewhich will be
used— theRGB format.

In the RGB format, eachpixel is representedby a threeintegers: a red componenta blue
componenandagreencomponentlJsuallywe use8 bits percomponentyhich resultsin 24 bits
perpixel overall.

The colour of the pixel is generatedy mixing the threeprimary components For example,
the brightestpurestgreenwould have the RGB values(0, 255, 0). Thatis, nored, full greenand
noblue. Mixing redandgreengivesyellow, sopureyellow would be (255, 255, 0), andamedium
purple (or indigo, violet) shadecould be representedby the RGB triplet (136, 0,136). Blackis
(0,0,0) andwhiteis (255, 255, 255).

2.3 Summary

Fromthe previous sectionwe have learntthatanimageis just a two-dimensionaftectangulagrid
of pixels. Eachpixel hasa coordinateor positionin the grid (which row and columnit is in).
In the Monash Image Library pixels arerepresentedby integers. Greyscalepixel intensitiesare
representedby a single integer, usually rangingfrom 0 to 255 (black to white). Colour pixels
requireavectorof 3 integerscontainingthered/green/blugomponents.

3 Usingthe Monash Image Library with Linux

3.1 Installing

To usethe variousimagelibrary and utility programsyou needto setsomeUnix environment
variables. How this is donevariesdependingon which Unix shell you use. Typing f i nger
$USER whenyou've loggedin will tell youwhich shellyou areusing.

3.1.1 For the bash shell

Add thefollowing linesto theend of $HOVE/ . bashr c file:

export M LHOVE=/cs/cc/lib/m]l
export PATH=${ PATH}: ${ M LHOVE}/ bi n
export | MAGES=${ M LHOME}/ i mages/ grey: ${ M LHOVE} / i mages/ col our: .

You cannow log outandlog backin or justtype:

source $HOVE/ . bashrc ; hash -r



3.1.2 For thetcsh shell
Add thefollowing linesto theend of $HOVE/ . t cshr ¢ file:

setenv M LHOVE /cs/cc/lib/ml
setenv PATH ${PATH}: ${ M LHOVE} / bi n
setenv | MAGES ${M LHOVE} /i mages/ grey: ${ M LHOVE}/ i mages/ col our: .

You cannow log outandlog backin or justtype:

source $HOVE/ .tcshrc ; rehash

3.2 Compiling

User applicationswhich call functionsin the library must#i ncl ude <i mage. h> andlink
with -1 i mage -1 X11 -1 m This headerfile andthe library of functionsmustbe specified
whencompiling.

The bestway is to copy and adaptthe Makef i | es suppliedwith the example programs.
However if you needto to compilepr og. ¢ to pr og onthecommandine youwould (all onthe
oneline) type:

gcc -Wall -1$M LHOVE/ i ncl ude -L$M LHOWE/ |i b
-0 prog prog.c -limage -1X11 -Im

3.3 Example Programs

TheexampleC programsdn Sectionss—8documentarelocatedin $M LHOVE/ exanpl es.
Make sureyou examinethe sourcecodeof theexamplesandtheMakef i | escarefullybefore
beginning the assignmentsTo compileandtestthem,you will have to first copy the directories
to your homedirectorystructuresomevhere. Thentype nake. Assumingyou have setup your
PATH variableproperly you will endup with anexecutablenvhich you cantry out.
Remembeto type make cl ean whenyou aredone. This will remove the . o files, ary
cor e filesandtheusuallyvery large executable.

3.4 Common Error Messages

e xv: Can't open display meanghatyour $DI SPLAY variableis not setcorrectlyor thatyou
arenotevenrunningX-Windows.

e You must set the $M LHOVE environment variable to where you installed the Monash Im-
age Library eg. set env. M LHOVE $HOVE/ mi | meansyou didn’t setthe appropriate
ervironmentvariablesasdescribedn Section3.1

e Sggmentation fault dumped or Bus error or TraceBPT trap andAbort (core dumped) means
thatyou have probablyincorrectlyuseda pointervariablein your program,suchasgoing
overtheendof anarrayor usinganuninitializedpointer
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e sh: xv. command not found meanghatyou do not have the xv programin your PATH or
eveninstalledatall. This needgo beinstalled.

e sh: less: command not found meanghatyou do not have thel ess file viewer programin
your PATH or eveninstalledat all. You needto eitherinstall it or make a symboliclink to
anothemagerprogramsuchasnor e or cat .

3.5 Printing Images

To printimagego the ComputeiCentreprintersyou mustfirst corverttheimagego the Postscript
format. This canbedoneeitherwith xv (which alsoallows youto cutandpasteémagestogether)
or with the i dunp command. For example,assumingthe printer outsideRoom 107 is called
cl ctl 107 _ps, youcouldtype:

i dunmp mark.gif mark ps (Notethe spacebeforeps)
I pr -h -x -Pcl _ctl _107_ps nark. ps

Ideally;, you shouldpreview the Postscripffile before printing soary errorscanbe caught.To do
thisyoucanuseghost vi eworgs. eg. gs nark. ps

3.6 Examplelmages

$M LHOVE/ i mages/ gr ey/ hasgreyscaleimagessuitablefor enhancemengsggmentatiorand
edgedetectionalgorithms.$M LHOVE/ i mages/ col our/ hassomecolour (24 bit RGB) im-
ages.

3.7 Disk Usage

Theimagelibrary programsyou write, their objectfiles, andthe imagesandPostscripfiiles you
generateall consumdarge amountsof disk space.lt is in your betterintereststo only maintain
the sourcefiles anddetailsof how theimagesweregenerategothatthey canbereproducednly
whenrequired.

3.8 Problems

If you have ary problemswith the imagelibrary, pleaseensurethatyou have carefully readthe
handoutsrovided, the exampleprogramsandthe help pagesprovided by i hel p. Fellow stu-
dentsare also a good sourceof information, as they are probablyhaving or have had similar
difficulties.

If you have seriousproblemswith the library, or you believe you have found a bug in ary
of theroutines pleaseemail TorstenSeemanratt or st en@sse. nonash. edu. au with the
string“MonashimageLibrary” in the Subject.



4 Basic Monash Image Library Structure

4.1 Data Types

The Monash Image Library hasonefundamentatlatatype which is a C structurecalled| MAGE.
It hasmary differentfields but only the four which arerelevantto mostprogrammersre shovn
below:

typedef struct | MAGE T

{

| ong rows; /* nunmber of scan lines */

| ong col s; [* pixels per scan |ine */

| ong bi t sper pi xel ; /* pixel size */

char name[ | _MAXNAM ; /* nane of inmage */

/* Have a look in image.h for the rest of the fields */
}
| MAGE;

Whenwriting programsan | MAGE structureis always accessedia a pointerlike the pi c-
t ur e variableshavn belov. To accesshefieldstheC - > notationmustbeused.

| MAGE* picture = O;

/* ... Open or create an image here with other functions ... */
printf("rows % d\n", picture->rows);

printf("cols % d\ n", picture->cols);

printf("bpp % d\n", picture->bpp );

printf("nanme = %\n", picture->nane);

4.2 ImageLevel Functions

Imagelevel functionsarethosewhich operateon or returnwhole images(via | MAGE pointers).
Thefunctionsto createemptyimages)oad, save anddisplayimagesareexamplesof these.Here
is alist of themostcommonimagelevel functions:

| MACE *i _open(char *fil enane)
Loadsanimagefile from disk into memory Thefunctionwill searchthe currentdirectory
anddirectoriedistedin thel MAGES ervironmentalvariable.It returnsa pointerto the nev
image.

void i _close(l MAGE *i nage)

Closegheimage,releasingall memoryallocatedto theimage.

voi d i dunp(l MACE *i mage, char *name, char *format)

Saves (dumps)the imageto disk with given namein given format. Useful formatsfor
greyscaleimagesare:ci f, gi f ,i ng. For colourimagesci f is preferred.
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| MAGE *i nktenp(int rows, int cols, int bpp)

Returnsanew emptyimageof heightr ows, width col s andbitsperpixel bpp. Use8 bpp
for greyscaleand24 bppfor colourimages.The pixels arenot setto zerosoyou mustuse
thei _zer o functionto do that.

void i _zero(l MACE *i nmage)
Zeroesall pixelsin theimage.Thiswill resultin anall-blackimagefor greyscaleandRGB
imagetypes.

I MAGE *i _hi st (I MAGE *i mage)

Returnsanintensityhistogram(asanimage)of theinputimage.

void i xv(I MAGE *i nage)

Displaystheimagein a new window. Only worksif you arerunning X-Windows andthe
XV imageviewer programis installedandin your path(in the $PATH variableonyour Unix
shell).

void i _error(int LEVEL, char* format, ...)

Prints an error messageand exits (dependingon the error LEVEL). The LEVEL amu-
mentis a macrodefinedin i mage. h which mustbe one of I INFORM, | WARNING,
I_FATAL, I_PANIC, I_FATALSYS or I_PANICSYS. Theformatandotheragumentsareas
forprintf.

4.3 Pixe Level Functions

Pixel level functionsarethosewhich manipulaténdividual pixelswithin animage.Hereis asmall
list of the morecommonlyusedpixel level functions:

int i_getpix(IMAGE *inage, int row, int col)

Returnghevalueof the pixel at (row,col) in the givengreyscaleimage.

i putpix(I MAGE *image, int row, int col, int pixel)

Storesthe pixel value at (row,col) in the given greyscaleimage. The programmemust
ensurethatit fits into the rangeallowed by the bits per pixel of theimageeg. only 0—-255
for 8 bppimages.

void i getrgb(I MAGE *image, int row, int col, int *red, int
*green, int *blue)

Getsthecolourpixel at (row,col) in theimage.Theusermustsupplythreenon-nullpointers
to integersto storethe (red,green,blueomponent®f the colour pixel.
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voi d i _putrgb(l MAGE *image, int row, int col, int red, int green,
i nt bl ue)

Storegthe colour pixel with componentgred,green,blueat (row,col) in thegivenimage.

nt i _getred(l MAGE *inmage, int row, int col)
nt i _getgreen(l MAGE *image, int row, int col)
nt i _getblue(l MAGE *image, int row, int col)

Thesefunctionscanbe usedinsteadof thei_getigb functionif you only needto acces®ne
specificcolourcomponent.

nt i _putred(l MAGE *image, int row, int col, int red)
nt i _putgreen(l MAGE *image, int row, int col, int green)
nt i _putblue(l MAGE *image, int row, int col, int blue)

Thesefunctionscanbe usedinsteadof thei_putrgb functionif you only needto acces®one
colourcomponent.

5 Examplel

5.1 Purpose
This examplewill take an imagefilenameas a parameterand display both the image and its
histogramon the screen.

5.2 Listing

#i ncl ude <i mage. h>

int main(int argc, char *argv[])
{

| MAGE* i n;

| MAGE* hi st ;

if (argc < 2)
i _error(l_FATAL, "Usage: % .<i mage>", argv[O0]);

in=1i_open(argv[1]);
i _xv(in);

hist = i_hist(in);
i _xv(hist);

i _close(in);
i _close(hist);



20 return O;
21}

5.3 Discussion

Line 1 includesthe standardMonash Image Library headeffile. In lines5 and6 we createtwo
local variableswvhich arepointersto | MACE types. Thesepointersdo not pointto arything yet—
they will beusedlaterin the programto pointto | MAGEs returnedby otherfunctions.

Lines8-9just checkif theuserhassuppliedanimagefilenameasa parameteto theprogram.
If not, it callsthei _er r or functionwhichwill print outanerrormessagexplaininghow to use
the program,andthenexit.

Line 11 usesthei _open functionto openan existing imagefrom disk; herewe passit the
first commandine parameterThefunctionreturnsa pointerto theimage,whichis storedin i n.
Thisi n pointervariablecanthenbepassedo otherfunctionswhich operateontheimagein some
way.

For example,in line 12 we passit to thei _xv function. This functionwill displaytheimage
onthescreenn anew window.

Line 14 usesthei _hi st functionwhich takesour original inputimage(via thei n pointer)
andreturnsapointerto anew imagewhich provids agraphicakhistogramandsomestatisticsabout
theoriginalimage.In line 15it is alsodisplayedon the screen.

Inlines17and18we closethetwoimageswe have createqonewascreatedisingthei _open
function,andoneusingthei _hi st function). Thiswill freeup ary memorythattheimageswere
using.

Runningex1 parts. gi f resultsin Figuresl and?2.

6 Example?2

6.1 Purpose

This examplewill shav how to createa new blank image, modify the individual pixelsin the
image,displaytheimageandsave theimageto disk.

6.2 Listing
1 #i ncl ude <i mage. h>
2
3int main(int argc, char *argv[])
4 {
5 | MAGE* out;
6 int row, col, value;
.
8 out =i _nktenp(256, 256, 8);
9 i_zero(out);
10
11 for (row=0; row < out->rows; rowt++)
12 {

10
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Figurel: Examplel inputimage

for (col=0; col < out->cols; col++)
{
val ue = col;
i _putpix(out, row, col, value);
}
}

i _xv(out);
i _dunp(out, "pattern", "gif");
i _close(out);

return O;

}

6.3 Discussion

Thestartof theprogramis similarto Examplel. In line 8 we usethei _nkt enp functionto create
anew imagewhich has256 rows, 256 columns,and8 bits per pixel. ie. asmallsquaregreyscale
imagewhich canhold pixel valuesfrom 0 to 255. Line 8 usesthei _zer o functionto seteach
pixel in theimageto valueO, which corresponds$o black.

For this examplewe will drav a smoothsurfaceon theimagegoingfrom blackon theleft to
white ontheright. Thatis, all the pixelsin columnO will have grey level O, column1 hasvaluel,

11



Figure2: Examplel inputimagehistogram

until thefinal column255haspixelswith value255.

Lines 11-18shaw two nested or loops. The outerloop goesthrougheachrow oneby one
andtheinnerloop goesacrossachcolumnin eachof thoserows. Notethatwe areaccessinghe
r ows andcol s memberof theout | MAGE structure.

Thebodyof thetwo loopsis in lines15-16.1In line 16 thei _put pi x functionis usedto set
the pixel of theout imageatthespecifiedrow andcolumntoval ue.

Line 20displaystheimagein anew window onthescreenLine 21 useshei _dunp function
to save theout imageto diskin thegi f formatresultingin thefilenamepatt ern. gi f . The
image can be viewed usingthe i xv command (not C function — seeSection9) on the Unix
commandine. eg.i xv pattern.gif

Runningex 2 resultsin the outputof in Figure3.

7 Example3

7.1 Purpose

This programopensan existingimageandcreatesa new imagewhich is the “photographicnega-
tive” of it. The programworkson greyscaleimagesof ary sizeandary bits perpixel.

12



1 #i ncl ude <i mage. h>
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Figure3: Example2 generatedmage

7.2 Listing

int main(int argc,
{

| MAGE* i n;

| MAGE* out ;

char *argv[])

int row, col, value;
i nt maxPi xel Val ue;

if (argc < 2)

i _error(l_FATAL,

in =1i_open(argv[1]);

out = i_nktenp(i
maxPi xel Val ue =

for (row=0; row

{

n->rows, in->cols,

"Usage: s ._<i mage>", argv[0]);

i n->bi t sper pi xel );

(1 << in->bitsperpixel) - 1;

< out->rows; rowtt)

13
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for (col=0; col < out->cols; col++)
{
val ue = maxPi xel Value - i _getpix(in, row, col);
i _putpix(out, row, col, value);
}
}

i _xv(in);
i _close(in);

i _xv(out);
i _close(out);

return O;
}

7.3 Discussion

Line 13 opensthe specifiedimage. Line 14 createsa new emptyimagewhich hasthe the same
dimensionsaandsamepixel type. It doesthis by accessingher ows, col s andbpp membersf
theout | MAGE structure.

Line 16 computeshe largestpixel valuethatis allowed. Thisis equalto 2bsperpizel _ 1 For
examplean 8 bppimagewould comeout to be 255, andwe know from previous examplesthat
theseémageshave pixelswhich rangefrom 0 (black)to 255 (white).

To “negate” an image meansthat our idea of black andwhite are reversed: black becomes
white, white becomedlack, dark grey becomelight grey etc. Sofor an 8 bpp imagewe can
achiere this by subtractingheold pixel valuefrom 255to getthe new pixel value.

Lines 18—-25loop througheachpixel, usingthei _get pi x functionto readthe original pixel
valuefromi n, andthenplacingthereversedpixel valueinto theout imageusingthei _put pi x
function.

Theoriginaland“negatve” imagesarethenbothdisplayedon the screerandthenclosed.

Figures4 and5 shavs theresultof runningex3 mar k. gi f .

8 Example4

8.1 Purpose

This programwill readin a 24 bit per pixel colourimageandoutputan 8 bit per pixel greyscale
versionof theimage.Theformula

i ) red? + green? + blue?
intensity = 3

will be usedto corvertthe RGB triplet into anintensity ie. the normalizedlengthof the colour
vectorin RGB space.
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Figure4: Example3 inputimage

8.2 Listing
1 #i ncl ude <i mage. h>
2
3int main(int argc, char *argv[])
4 {
5 | MAGE* in;
6 | MAGE* out ;
7 int row, col;
8 intr, g, b;
9 i nt maxPi xel Val ue;
10 int intensity;
11
12 if (argc < 2)
13 i _error(l_FATAL, "Usage: _%s._<col our_i mage>",
14
15 in =i _open(argv[1]);
16
17 i f (in->bitsperpixel 1= 24)
18 {
19 i _close(in);

15
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}

maxPi xel Val ue = (1 << in->bitsperpixel)

out

for (row=0;

{

for (col=0; col < out->cols;

{

Figure5: Example3 negatedoutputimage

error (I _FATAL, "This_program.only_works.on.24_bpp.col our _i nages.");

= i _nktenmp(in->rows,

i _getrgb(in, row, col

/* O we could have used the followi ng three lines:
i _getred(in, row, col);

r

g
b

i _getgreen(in,
i _getblue(in,

intensity = (int) sqgrt( (r*r + g*g + b*b) / 3.0 );

if (intensity < 0)

i n->cols, 8);

row < out->rows; rowt+)

, &, &g, &b);

row, col);
row, col);

16

col ++)

*/
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intensity = 0;
else if (intensity > maxPi xel Val ue)
intensity = maxPi xel Val ue;
i _putpix(out, row, col, intensity);
}
}
i _close(in);
i _xv(out);
i _close(out);
return O;
}

8.3 Discussion

In lines 17—20we checkto seethat the input imageis a 24 bpp colourimage. If not, we print
outanerrormessagandexit. In line 25 we createan emptygreyscaleoutputimageof the same
dimensions.

Thebodyof theprogramis thefamiliardoubleloopthroughrowsandcolumns.Thei _get r ed,
i _get green,i _get bl ue functionscanbe usedto extractthethreecolourcomponentérom a
colourimagejustasthei _get pi x functiondoesfor agreyscaleimage.However, asit iscommon
to requireall threecomponentatonce themoreefficienti _get r gb functionis used.Noticethat
we passthreepointers to integersto this functionsothatit canmodify ther,g,bvariables.

Line 38 appliesthe suppliedformulato producean intensityvalue. Lines 40—-43areusedto
ensurethatthe intensity valuefalls into the legal rangefor an 8 bpp image,thatis 0 to 255. In
line 45 we placethe clippedpixel valueinto the outputimage. Theimagesarethenclosedand
displayed.

Runningex4 | enna 512 512. r gb resultsin our colourinputimagebeingcornvertedinto
agreyscaleversion,asshavn in Figurest and?.

9 Command Line Programs

Sofarwe have shavn how to usethe Monash Image Library library of C functionsin yourown C
programgo open,save, manipulateandview imagesstoredon disk. However mostof theimage
level functionsare also available as programswhich can be directly run on the Unix command
line.

9.1 Example

In someof the exampleprogramswe usedthe i _xv C function to display animage(storedin
an | MAGE variable)in a nev window on the screen. If you just needto temporarilyview an
imageyou canusethe correspondingommandine programi xv. Notice thatis hasthe same

17



Figure6: Example4 colourinputimage

nameasthe C function, but without the underscoré " charactelin it. To view animagecalled
| andscape. ci f youwouldsimply typethefollowing:

i xv | andscape. ci f

By justtypingi xv by itself onthe commandine you will be givensomehelpdescribingthe
C functionandthe commandine versionsof thefunction. Fori xv it would print somethindike
this:

di splay image using xv as a forked child process
Usage: ixv [-b{123a}] in
Function prototype: no transformation or return val ue
void i _xv(IMAGE *i mage)
9.2 Useful Command Line Programs
Herearesomeof the moreusefulcommandine programsyou maywish to use:
i XV in
Displaysthei n imagein anew window onthescreenlikethei xv() functionexceptit
loadsanimagefile from thedisk ratherthanvia anl MACE pointerin a C program.

18



Figure7: Exampled greyscaledoutputimage

ihist inout[.fnt]

Createsanintensityhistogram(asanimage)of theinputimagei n andsavesto diskin file
formatf nt with file nameout . f nt . Theformatcanbe oneof thesestrings:i ng sny
Img dng cng xbmrgb sgi gif ps cps bps cif pbm pgm ppm pnm

i dunp in basenanme fnt

Corvertsinputimagei n to formatf nt andsavesit with file namebasenane. f nt . Note
thethe commandine syntaxis slightly differentto thei hi st program.The separatiorof
basenamandformatargumentsis non-standard— the restof the Monash Image Library
commandaisea combinedile nameandformat.

9.3 Using Pipes

Thesecommandine functionsbecomemorepowerful whenusedin conjunctionwith Unix pipes.
A pipeallows you do usethe outputof oneprogramastheinputto the next. It doesthis by using
the specialUnix files st di n andst dout . All theimagelevel functionsin the Monash Image
Library eitherjusttake animageasinput (andoutputnon-imagenfo), produceanimageasoutput,
or have animageasbothinputandoutput.

The specialfilename”- " (the minusor dashcharacter)s usedto tell the Monash Image Li-
brary to usest di n orst dout insteadof reading/writinga filenameto/fromthedisk. Hereis an
exampleof displaying the histogramof animagecalledmandri I | . ci f :

19



ihist mandrill.cif - | ixv -

Usually insteadof thefirst minussign, youwould put the nameof thefile youwantedto save
thehistogrammageinto, but herewe wantto sendit to thenext programin the pipewhichisi xv.
Thepipecharactef| ” is usedto separat¢hetwo programsn thepipe(thisis standardJnix shell
syntax).Thesecondminussign(whichis in placeof thenameof afilenameto view) saysthatthe
inputfile will becomingfrom the previous programin the pipe (assumingdt useda minussignon
its output,whichit has).

This is usefulbecauset is quicker thanwriting and compiling a program,you don't need
temporaryfiles, andthe pipescanconsistof a seriesof programsnot justtwo.

isob mandrill.cif - | ibinary - - 40 | ixv -

For example, the above line will do Sobeledgedetectionon themandri |l . ci f image,
performbinary edgedetectiorwith threshold40 andthendisplaytheresult.

10 Further help using the Monash Image Library

Thisdocument
This documentescribeshe mostcommonlyusedfunctionsin the Monash Image Library.
Theexampleprogramsdescribedn this documenshouldbeenoughto getyou started.The
bestway to learnis to try experimentingby modifying theseexisting programsratherthan
attemptingto write somethingrom scratch.

Thei hel p program
If you have the Monash Image Library installedyou cansimply typei hel p onthe com-
mandline. Thiswill describehecommandine agumentghatcanbe suppliedto getmore
detailedhelp onthefunctionsandprogramgshatmale up the Monash Image Library.

The command line programs
If you know the nameof a Monash Image Library function(eg. i _xv) thensimply typing
the nameof thefunctionwithout the underscoréeg. i xv) will print up the C prototypefor
thefunctionanda brief descriptionof whatit does.

The Internet
Thisuseguideandall thei hel p documentatiors availableon theweb at
http://ww. csse. nonash. edu. au/ software/m | /.

Thelocal network
This useguide and all the i hel p documentationis available wherethe Monash Image
Library is installed,specifically$M LHOVE/ doc.
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