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1 Introduction

The Monash Image Library is a library of over 200 C functionsfor loading,saving andmanip-
ulatingdigital images.It wasdevelopedinternallyat theDepartmentof ComputerScience(now
Schoolof ComputerScienceandSoftwareEngineering)atMonashUniversityandis usedby both
staff andstudents.

Thisdocumentis intendedtoprovideanintroductiontosettingupandusingtheMonash Image
Library underLinux. It is assumedthereaderis familiarwith C programmingandhassomebasic
understandingof Linux, thecommandline, andMakefiles.Theaim hasbeento teachhow to use
the library functionsby usingprogrammingexamplesasmuchaspossibleso that thereadercan
quickly commencewriting theirown programs.

Firstly, somesimple“image” conceptswill be reviewed. Thenwe show how to setup your
Linux accountfor usingtheMonash Image Library. Theessentialdatatypesandfunctionsavail-
ableto theprogrammerwill thenbedescribed,followedby aseriesof explainedC codeexamples.
Theuseof commandline versionsof functionsandUnix pipeswill finish thediscussion.

2 Review of Basic Concepts

2.1 What is an Image?

Theword “image” is usedin thecomputingworld to describethepicturesandgraphicsthatare
storeddigitally andcanbedisplayedon anoutputdevice suchasyourcomputerscreenor printer.

TheMonash Image Library hasa slightly morerestrictive view of whatan imageis. It con-
sidersan imageto bea rectangular grid of pixels. An imagethereforehas3 mainattributes: the
heightor numberof rows in theimage,thewidth or numberof columnsin theimage,andthetype
of pixel at eachgrid position.

2.2 What is a Pixel?

Theword “pixel” is shortfor “pictureelement”.Eachpixel occupiesonepositionin therectangu-
lar grid whichmakesupanimage.Weusuallythink of pixelsashaving aparticular“colour”. The
Monash Image Library supportsmany differentpixel typesbut for mostpurposesyou will only
needto usethefollowing two types:

2.2.1 Greyscale Images

A greyscaleimageis onein which thepixelsareall shadesof grey, muchlike thepicturethatan
old monochromeor “black andwhite” television setprovides.Thedifferentshadescorrespondto
differentintensities of light, rangingfrom blackto grey to white.

A typical greyscaleimagewould have 256differentintensitylevels. The Monash Image Li-
brary usesintegersto describetheseintensities,with 0 representingthedarkestshade(ie. black)
and255thebrightest(ie. white). Shadesin betweenblackandwhite take on intermediatevalues.
For example,a darkgrey might have intensityvalue37.
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For thecomputerto storeapixel intensitywhichcouldtakeon256differentvalues,it requires
8 bits per pixel, as

�����������
. An imagewhosepixels only rangedfrom 0 (black) to 15 (white)

wouldonly need4 bitsperpixel, as
�
	��
���������������������

.

2.2.2 Colour Images

Colourimagesareslightly morecomplicated.TheMonash Image Library supportsmany different
colour imageformats,but I will only describethesimplestandmostcommononewhich will be
used— theRGB format.

In the RGB format, eachpixel is representedby a threeintegers: a red component,a blue
componentandagreencomponent.Usuallyweuse8 bitspercomponent,which resultsin 24bits
perpixel overall.

Thecolour of thepixel is generatedby mixing the threeprimary components.For example,
thebrightestpurestgreenwould have theRGB values ��� ��������� � � . That is, no red, full greenand
noblue.Mixing redandgreengivesyellow, sopureyellow wouldbe � ��������������� � � , andamedium
purple(or indigo, violet) shadecould be representedby the RGB triplet � ��!���� � ����!�� � . Black is��� � � � � � andwhite is � ��������������������� � .
2.3 Summary

Fromtheprevioussectionwehave learntthatanimageis justa two-dimensionalrectangulargrid
of pixels. Eachpixel hasa coordinateor position in the grid (which row andcolumn it 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/bluecomponents.

3 Using the Monash Image Library with Linux

3.1 Installing

To usethe variousimagelibrary andutility programsyou needto setsomeUnix environment
variables. How this is donevariesdependingon which Unix shell you use. Typing finger
$USER whenyou’ve loggedin will tell youwhichshellyouareusing.

3.1.1 For the bash shell

Add thefollowing linesto theend of $HOME/.bashrc file:

export MILHOME=/cs/cc/lib/mil
export PATH=${PATH}:${MILHOME}/bin
export IMAGES=${MILHOME}/images/grey:${MILHOME}/images/colour:.

Youcannow log outandlog backin or just type:

source $HOME/.bashrc ; hash -r
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3.1.2 For the tcsh shell

Add thefollowing linesto theend of $HOME/.tcshrc file:

setenv MILHOME /cs/cc/lib/mil
setenv PATH ${PATH}:${MILHOME}/bin
setenv IMAGES ${MILHOME}/images/grey:${MILHOME}/images/colour:.

Youcannow log outandlog backin or just type:

source $HOME/.tcshrc ; rehash

3.2 Compiling

User applicationswhich call functionsin the library must#include <image.h> and link
with -limage -lX11 -lm. This headerfile and the library of functionsmust be specified
whencompiling.

The bestway is to copy and adaptthe Makefiles suppliedwith the exampleprograms.
However if you needto to compileprog.c to prog on thecommandline you would (all on the
oneline) type:

gcc -Wall -I$MILHOME/include -L$MILHOME/lib
-o prog prog.c -limage -lX11 -lm

3.3 Example Programs

TheexampleC programsin Sections5–8documentarelocatedin $MILHOME/examples.
Makesureyouexaminethesourcecodeof theexamplesandtheMakefilescarefullybefore

beginning theassignments.To compileandtestthem,you will have to first copy the directories
to your homedirectorystructuresomewhere. Thentypemake. Assumingyou have setup your
PATH variableproperly, you will endupwith anexecutablewhichyoucantry out.

Rememberto type make clean when you aredone. This will remove the .o files, any
core filesandtheusuallyvery largeexecutable.

3.4 Common Error Messages" xv: Can’t open display meansthatyour$DISPLAY variableis not setcorrectlyor thatyou
arenotevenrunningX-Windows." You must set the $MILHOME environment variable to where you installed the Monash Im-
age Library eg. setenv MILHOME $HOME/mil meansyou didn’t set the appropriate
environmentvariablesasdescribedin Section3.1" Segmentation fault dumped or Bus error or TraceBPT trap andAbort (core dumped) means
that you have probablyincorrectlyuseda pointervariablein your program,suchasgoing
over theendof anarrayor usinganuninitializedpointer.
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# sh: xv: command not found meansthat you do not have thexv programin yourPATH or
eveninstalledat all. Thisneedsto beinstalled.# sh: less: command not found meansthatyou do not have theless file viewer programin
yourPATH or eveninstalledat all. You needto eitherinstall it or make a symboliclink to
anotherpagerprogramsuchasmore or cat.

3.5 Printing Images

To print imagesto theComputerCentreprintersyoumustfirst convert theimagesto thePostscript
format.This canbedoneeitherwith xv (which alsoallows you to cut andpasteimagestogether)
or with the idump command. For example,assumingthe printer outsideRoom107 is called
cl ctl 107 ps, youcouldtype:

idump mark.gif mark ps (Notethespacebeforeps)
lpr -h -x -Pcl_ctl_107_ps mark.ps

Ideally, you shouldpreview thePostscriptfile before printing soany errorscanbecaught.To do
thisyoucanuseghostview or gs. eg. gs mark.ps

3.6 Example Images

$MILHOME/images/grey/ hasgreyscaleimagessuitablefor enhancement,segmentationand
edgedetectionalgorithms.$MILHOME/images/colour/ hassomecolour (24 bit RGB) im-
ages.

3.7 Disk Usage

The imagelibrary programsyou write, their objectfiles, andthe imagesandPostscriptfiles you
generateall consumelarge amountsof disk space.It is in your betterintereststo only maintain
thesourcefiles anddetailsof how theimagesweregeneratedsothatthey canbereproducedonly
whenrequired.

3.8 Problems

If you have any problemswith the imagelibrary, pleaseensurethat you have carefully readthe
handoutsprovided, the exampleprograms,andthehelp pagesprovided by ihelp. 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 any
of theroutines,pleaseemailTorstenSeemannattorsten@csse.monash.edu.auwith the
string“MonashImageLibrary” in theSubject.
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4 Basic Monash Image Library Structure

4.1 Data Types

TheMonash Image Library hasonefundamentaldatatypewhich is a C structurecalledIMAGE.
It hasmany differentfieldsbut only the four which arerelevant to mostprogrammersareshown
below:

typedef struct IMAGE_T
{
long rows; /* number of scan lines */
long cols; /* pixels per scan line */
long bitsperpixel; /* pixel size */
char name[I_MAXNAM]; /* name of image */
/* Have a look in image.h for the rest of the fields */

}
IMAGE;

Whenwriting programsanIMAGE structureis always accessedvia a pointerlike thepic-
ture variableshown below. To accessthefieldstheC -> notationmustbeused.

IMAGE* picture = 0;
/* ... Open or create an image here with other functions ... */
printf("rows = %ld\n", picture->rows);
printf("cols = %ld\n", picture->cols);
printf("bpp = %ld\n", picture->bpp );
printf("name = %s\n", picture->name);

4.2 Image Level Functions

Imagelevel functionsarethosewhich operateon or returnwhole images(via IMAGE pointers).
Thefunctionsto createemptyimages,load,save anddisplayimagesareexamplesof these.Here
is a list of themostcommonimagelevel functions:

IMAGE *i open(char *filename)

Loadsan imagefile from disk into memory. Thefunctionwill searchthecurrentdirectory
anddirectorieslistedin theIMAGES environmentalvariable.It returnsapointerto thenew
image.

void i close(IMAGE *image)

Closestheimage,releasingall memoryallocatedto theimage.

void i dump(IMAGE *image, char *name, char *format)

Saves (dumps)the imageto disk with given namein given format. Useful formatsfor
greyscaleimagesare:cif, gif, img. For colourimagescif is preferred.
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IMAGE *i mktemp(int rows, int cols, int bpp)

Returnsanew emptyimageof heightrows, widthcols andbitsperpixelbpp. Use8 bpp
for greyscaleand24 bppfor colour images.Thepixelsarenot setto zerosoyou mustuse
thei zero functionto do that.

void i zero(IMAGE *image)

Zeroesall pixelsin theimage.Thiswill resultin anall-blackimagefor greyscaleandRGB
imagetypes.

IMAGE *i hist(IMAGE *image)

Returnsanintensityhistogram(asanimage)of theinput image.

void i xv(IMAGE *image)

Displaysthe imagein a new window. Only works if you arerunningX-Windows andthe
xv imageviewerprogramis installedandin yourpath(in the$PATH variableonyourUnix
shell).

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

Prints an error messageand exits (dependingon the error LEVEL). The LEVEL argu-
ment is a macrodefinedin image.h which must be one of I INFORM, I WARNING,
I FATAL, I PANIC, I FATALSYS or I PANICSYS.Theformatandotherargumentsareas
for printf.

4.3 Pixel Level Functions

Pixel level functionsarethosewhichmanipulateindividualpixelswithin animage.Hereis asmall
list of themorecommonlyusedpixel level functions:

int i getpix(IMAGE *image, int row, int col)

Returnsthevalueof thepixel at (row,col) in thegivengreyscaleimage.

i putpix(IMAGE *image, int row, int col, int pixel)

Storesthe pixel value at (row,col) in the given greyscaleimage. The programmermust
ensurethat it fits into the rangeallowed by thebits perpixel of the imageeg. only 0–255
for 8 bppimages.

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

Getsthecolourpixel at (row,col) in theimage.Theusermustsupplythreenon-nullpointers
to integersto storethe(red,green,blue)componentsof thecolourpixel.
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void i putrgb(IMAGE *image, int row, int col, int red, int green,
int blue)

Storesthecolourpixel with components(red,green,blue)at (row,col) in thegivenimage.

int i getred(IMAGE *image, int row, int col)
int i getgreen(IMAGE *image, int row, int col)
int i getblue(IMAGE *image, int row, int col)

Thesefunctionscanbeusedinsteadof thei getrgb functionif you only needto accessone
specificcolourcomponent.

int i putred(IMAGE *image, int row, int col, int red)
int i putgreen(IMAGE *image, int row, int col, int green)
int i putblue(IMAGE *image, int row, int col, int blue)

Thesefunctionscanbeusedinsteadof thei putrgb functionif you only needto accessone
colourcomponent.

5 Example 1

5.1 Purpose

This examplewill take an imagefilenameas a parameterand display both the imageand its
histogramon thescreen.

5.2 Listing

1 #include <image.h>
2

3 int main(int argc, char *argv[])
4 {
5 IMAGE* in;
6 IMAGE* hist;
7

8 if (argc < 2)
9 i_error(I_FATAL, "Usage: %s <image>", argv[0]);
10

11 in = i_open(argv[1]);
12 i_xv(in);
13

14 hist = i_hist(in);
15 i_xv(hist);
16

17 i_close(in);
18 i_close(hist);
19
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20 return 0;
21 }

5.3 Discussion

Line 1 includesthe standardMonash Image Library headerfile. In lines 5 and6 we createtwo
local variableswhicharepointersto IMAGE types.Thesepointersdo notpoint to anything yet—
they will beusedlaterin theprogramto point to IMAGEsreturnedby otherfunctions.

Lines8–9justcheckif theuserhassuppliedanimagefilenameasaparameterto theprogram.
If not, it callsthei error functionwhich will print out anerrormessageexplaininghow to use
theprogram,andthenexit.

Line 11 usesthei open function to openan existing imagefrom disk; herewe passit the
first commandline parameter. Thefunctionreturnsa pointerto theimage,which is storedin in.
Thisin pointervariablecanthenbepassedto otherfunctionswhichoperateontheimagein some
way.

For example,in line 12 we passit to thei xv function. This functionwill displaytheimage
on thescreenin a new window.

Line 14 usesthei hist functionwhich takesour original input image(via thein pointer)
andreturnsapointerto anew imagewhichprovidsagraphicalhistogramandsomestatisticsabout
theoriginal image.In line 15 it is alsodisplayedon thescreen.

In lines17and18weclosethetwo imageswehavecreated(onewascreatedusingthei open
function,andoneusingthei hist function).Thiswill freeupany memorythattheimageswere
using.

Runningex1 parts.gif resultsin Figures1 and2.

6 Example 2

6.1 Purpose

This examplewill show how to createa new blank image,modify the individual pixels in the
image,displaytheimageandsave theimageto disk.

6.2 Listing

1 #include <image.h>
2

3 int main(int argc, char *argv[])
4 {
5 IMAGE* out;
6 int row, col, value;
7

8 out = i_mktemp(256, 256, 8);
9 i_zero(out);

10

11 for (row=0; row < out->rows; row++)
12 {

10



Figure1: Example1 input image

13 for (col=0; col < out->cols; col++)
14 {
15 value = col;
16 i_putpix(out, row, col, value);
17 }
18 }
19

20 i_xv(out);
21 i_dump(out, "pattern", "gif");
22 i_close(out);
23

24 return 0;
25 }

6.3 Discussion

Thestartof theprogramis similar to Example1. In line 8 weusethei mktemp functionto create
a new imagewhich has256rows, 256columns,and8 bits perpixel. ie. a smallsquaregreyscale
imagewhich canhold pixel valuesfrom 0 to 255. Line 8 usesthei zero function to seteach
pixel in theimageto value0, whichcorrespondsto black.

For this examplewe will draw a smoothsurfaceon theimagegoingfrom blackon theleft to
whiteon theright. Thatis, all thepixelsin column0 will have grey level 0, column1 hasvalue1,
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Figure2: Example1 input imagehistogram

until thefinal column255haspixelswith value255.
Lines11–18show two nestedfor loops. Theouterloop goesthrougheachrow oneby one

andtheinnerloop goesacrosseachcolumnin eachof thoserows. Notethatwe areaccessingthe
rows andcols membersof theout IMAGE structure.

Thebodyof thetwo loopsis in lines15–16.In line 16 thei putpix functionis usedto set
thepixel of theout imageat thespecifiedrow andcolumnto value.

Line 20displaystheimagein anew window onthescreen.Line 21usesthei dump function
to save theout imageto disk in thegif format resultingin thefilenamepattern.gif. The
imagecan be viewed using the ixv command (not C function — seeSection9) on the Unix
commandline. eg. ixv pattern.gif

Runningex2 resultsin theoutputof in Figure3.

7 Example 3

7.1 Purpose

This programopensanexisting imageandcreatesa new imagewhich is the“photographicnega-
tive” of it. Theprogramworkson greyscaleimagesof any sizeandany bitsperpixel.
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Figure3: Example2 generatedimage

7.2 Listing

1 #include <image.h>
2

3 int main(int argc, char *argv[])
4 {
5 IMAGE* in;
6 IMAGE* out;
7 int row, col, value;
8 int maxPixelValue;
9

10 if (argc < 2)
11 i_error(I_FATAL, "Usage: %s <image>", argv[0]);
12

13 in = i_open(argv[1]);
14 out = i_mktemp(in->rows, in->cols, in->bitsperpixel);
15

16 maxPixelValue = (1 << in->bitsperpixel) - 1;
17

18 for (row=0; row < out->rows; row++)
19 {
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20 for (col=0; col < out->cols; col++)
21 {
22 value = maxPixelValue - i_getpix(in, row, col);
23 i_putpix(out, row, col, value);
24 }
25 }
26

27 i_xv(in);
28 i_close(in);
29

30 i_xv(out);
31 i_close(out);
32

33 return 0;
34 }

7.3 Discussion

Line 13 opensthe specifiedimage. Line 14 createsa new emptyimagewhich hasthe thesame
dimensionsandsamepixel type. It doesthis by accessingtherows, cols andbpp membersof
theout IMAGE structure.

Line 16 computesthelargestpixel valuethatis allowed.This is equalto $�%�&('*),+�-/.0+1&(2�-436587 . For
examplean 8 bpp imagewould comeout to be 255,andwe know from previous examplesthat
theseimageshave pixelswhich rangefrom 0 (black)to 255(white).

To “negate” an imagemeansthat our ideaof black andwhite arereversed:black becomes
white, white becomesblack, dark grey becomelight grey etc. So for an 8 bpp imagewe can
achieve thisby subtractingtheold pixel valuefrom 255to getthenew pixel value.

Lines18–25loop througheachpixel, usingthei getpix functionto readtheoriginal pixel
valuefromin, andthenplacingthereversedpixel valueinto theout imageusingthei putpix
function.

Theoriginaland“negative” imagesarethenbothdisplayedon thescreenandthenclosed.
Figures4 and5 shows theresultof runningex3 mark.gif.

8 Example 4

8.1 Purpose

This programwill readin a 24 bit perpixel colour imageandoutputan8 bit perpixel greyscale
versionof theimage.Theformula

9;:=</>?:A@B9�<�C�D
E F >HGAIKJML F >B>?: I JON?PRQ=>SIT
will beusedto convert theRGB triplet into an intensity. ie. thenormalizedlengthof thecolour
vectorin RGBspace.
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Figure4: Example3 input image

8.2 Listing

1 #include <image.h>
2

3 int main(int argc, char *argv[])
4 {
5 IMAGE* in;
6 IMAGE* out;
7 int row, col;
8 int r, g, b;
9 int maxPixelValue;
10 int intensity;
11

12 if (argc < 2)
13 i_error(I_FATAL, "Usage: %s <colour_image>", argv[0]);
14

15 in = i_open(argv[1]);
16

17 if (in->bitsperpixel != 24)
18 {
19 i_close(in);
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Figure5: Example3 negatedoutputimage

20 i_error(I_FATAL, "This program only works on 24 bpp colour images.");
21 }
22

23 maxPixelValue = (1 << in->bitsperpixel) - 1;
24

25 out = i_mktemp(in->rows, in->cols, 8);
26

27 for (row=0; row < out->rows; row++)
28 {
29 for (col=0; col < out->cols; col++)
30 {
31 i_getrgb(in, row, col, &r, &g, &b);
32

33 /* Or we could have used the following three lines:
34 r = i_getred(in, row, col);
35 g = i_getgreen(in, row, col);
36 b = i_getblue(in, row, col); */
37

38 intensity = (int) sqrt( (r*r + g*g + b*b) / 3.0 );
39

40 if (intensity < 0)
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41 intensity = 0;
42 else if (intensity > maxPixelValue)
43 intensity = maxPixelValue;
44

45 i_putpix(out, row, col, intensity);
46 }
47 }
48

49 i_close(in);
50

51 i_xv(out);
52 i_close(out);
53

54 return 0;
55 }

8.3 Discussion

In lines 17–20we checkto seethat the input imageis a 24 bpp colour image. If not, we print
out anerrormessageandexit. In line 25 we createanemptygreyscaleoutputimageof thesame
dimensions.

Thebodyof theprogramis thefamiliardoubleloopthroughrowsandcolumns.Thei getred,
i getgreen, i getblue functionscanbeusedto extractthethreecolourcomponentsfrom a
colourimagejustasthei getpix functiondoesfor agreyscaleimage.However, asit is common
to requireall threecomponentsatonce,themoreefficienti getrgb functionis used.Noticethat
wepassthreepointers to integersto this functionsothatit canmodify ther,g,bvariables.

Line 38 appliesthesuppliedformula to producean intensityvalue. Lines40–43areusedto
ensurethat the intensityvaluefalls into the legal rangefor an 8 bpp image,that is 0 to 255. In
line 45 we placethe clippedpixel valueinto the outputimage. The imagesarethenclosedand
displayed.

Runningex4 lenna 512 512.rgb resultsin ourcolourinput imagebeingconvertedinto
agreyscaleversion,asshown in Figures6 and7.

9 Command Line Programs

Sofarwehave shown how to usetheMonash Image Library library of C functionsin yourown C
programsto open,save, manipulateandview imagesstoredon disk. However mostof theimage
level functionsarealsoavailableasprogramswhich canbe directly run on the Unix command
line.

9.1 Example

In someof the exampleprogramswe usedthe i xv C function to displayan image(storedin
an IMAGE variable)in a new window on the screen. If you just needto temporarilyview an
imageyou canusethe correspondingcommandline programixv. Notice that is hasthe same
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Figure6: Example4 colourinput image

nameastheC function,but without theunderscore“ ” characterin it. To view an imagecalled
landscape.cif you wouldsimply typethefollowing:

ixv landscape.cif

By just typingixv by itself on thecommandline you will begivensomehelpdescribingthe
C functionandthecommandline versionsof thefunction.For ixv it would print somethinglike
this:

display image using xv as a forked child process
Usage: ixv [-b{123a}] in
Function prototype: no transformation or return value
void i_xv(IMAGE *image)

9.2 Useful Command Line Programs

Herearesomeof themoreusefulcommandline programsyoumaywish to use:

ixv in

Displaysthein imagein anew window on thescreen.Like thei xv() functionexceptit
loadsanimagefile from thedisk ratherthanvia anIMAGE pointerin aC program.
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Figure7: Example4 greyscaledoutputimage

ihist in out[.fmt]

Createsanintensityhistogram(asanimage)of theinput imagein andsavesto disk in file
formatfmt with file nameout.fmt. Theformatcanbeoneof thesestrings:img smg
lmg dmg cmg xbm rgb sgi gif ps cps bps cif pbm pgm ppm pnm.

idump in basename fmt

Convertsinput imagein to formatfmt andsavesit with file namebasename.fmt. Note
thethecommandline syntaxis slightly differentto theihist program.Theseparationof
basenameandformatargumentsis non-standard— the restof theMonash Image Library
commandsuseacombinedfile nameandformat.

9.3 Using Pipes

Thesecommandline functionsbecomemorepowerful whenusedin conjunctionwith Unix pipes.
A pipeallows you do usetheoutputof oneprogramastheinput to thenext. It doesthis by using
thespecialUnix files stdin andstdout. All the imagelevel functionsin the Monash Image
Library eitherjusttakeanimageasinput(andoutputnon-imageinfo), produceanimageasoutput,
or have animageasbothinputandoutput.

Thespecialfilename“-” (theminusor dashcharacter)is usedto tell the Monash Image Li-
brary to usestdin orstdout insteadof reading/writingafilenameto/fromthedisk. Hereis an
exampleof displaying thehistogramof animagecalledmandrill.cif:
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ihist mandrill.cif - | ixv -

Usually, insteadof thefirst minussign,youwouldput thenameof thefile youwantedto save
thehistogramimageinto,but herewewantto sendit to thenext programin thepipewhichisixv.
Thepipecharacter“|” is usedto separatethetwo programsin thepipe(this is standardUnix shell
syntax).Thesecondminussign(which is in placeof thenameof afilenameto view) saysthatthe
inputfile will becomingfrom thepreviousprogramin thepipe(assumingit usedaminussignon
its output,which it has).

This is useful becauseit is quicker than writing andcompiling a program,you don’t need
temporaryfiles,andthepipescanconsistof aseriesof programs,not just two.

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

For example,the above line will do Sobeledgedetectionon the mandrill.cif image,
performbinaryedgedetectionwith threshold40 andthendisplaytheresult.

10 Further help using the Monash Image Library

This document
This documentdescribesthemostcommonlyusedfunctionsin theMonash Image Library.
Theexampleprogramsdescribedin thisdocumentshouldbeenoughto getyoustarted.The
bestway to learnis to try experimentingby modifying theseexisting programsratherthan
attemptingto write somethingfrom scratch.

The ihelp program
If you have theMonash Image Library installedyou cansimply typeihelp on thecom-
mandline. Thiswill describethecommandline argumentsthatcanbesuppliedto getmore
detailedhelpon thefunctionsandprogramsthatmake up theMonash Image Library.

The command line programs
If you know thenameof a Monash Image Library function(eg. i xv) thensimply typing
thenameof thefunctionwithout theunderscore(eg. ixv) will print up theC prototypefor
thefunctionanda brief descriptionof whatit does.

The Internet
Thisuserguideandall theihelp documentationis availableon thewebat
http://www.csse.monash.edu.au/software/mil/.

The local network
This userguide and all the ihelp documentationis available wherethe Monash Image
Library is installed,specifically$MILHOME/doc.
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