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1 Compiling VisonX Programs

TheVisionX commandr/cc shouldbeusedto compileall VisionX programs.This commanadwill
invoke the compilerandlink in all thelibrariesnecessaryor the VisionX programmingools. For
example thecommando compilethe programvpex.c, givenin AppendixA, is:

VCC vpeX.C -0 vpex

For furtherinformationseethe manpagefor vce(1). This documentatiomay be accessedn
thecomputersystenmby typing thecommand:

man vcc

2 VisionX Programming Tools

VisionX providesa library of C functionsthat performmostof the commonoperationsnvolved
in writing imageprocessingnodules.Thesefunctionsperformoperationssuchascommandine
parsingfile manipulationandmemoryallocation. Examplesof the useof the VisionX Program-
ming Toolsarefoundin Appendices A and B.

VisionX datafiles are constructechsa sequencef elements eachelementis a datastructure
that hasthreeattributes: a type which identifiesthe the classof the elementdata,a size which
givesthesizeof the elementslatain bytesandthe dataitself.

When a VisionX file is readit is loadedinto memoryas a doubly linked list of elements.
Similarly, the programmerusing VisionX programmingools typically createsa list of VisionX
elementavhich arethenwritten to a VisionX outputfile with a singleVisionX write command.

Command LineParsing

VisionX supportsa powerful corventionfor passingargumentgo a programthroughthe function
VXpar se. An exampleof the useof VXpar se is foundin Appendix A. Furtherinformationmay
befoundin themanpageVXparse(3).

VisionX File Access Functions

New programslevelopedwith VisionX shouldmake useof anew setof V4 VisionX toolsreferred
to astheFile Accesstools. Thesgunctionsmake maximumuseof dataencapsulatioko shelterthe
programmeirom the overheadanddetailsof VisionX file manipulation;seethe VisionX section
3 man pages(especiallyvVXopen(3), VXread(3),and VXmakeimage(3))or details. The useof
thesetoolsis discussedh thefollowing sections.
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3 Programmingwith VisionX File Functions

VisionX programghataredevelopedwith thestructuredvisionX programmingoolsusuallyhave
thefollowing structure:

1. DeclareglobalvariablesandVisionX file structures

2. Definethe prefixesfor thecommandine parameters
3. Startmainprogram:parsecommandine andopenfiles
4. Main programbody

5. Closedatafiles andexit

A basicVisionX programthatillustratesall the main featuresof the structuredvisionX pro-
grammingtoolsis shavn in Figurel. Sincethis structureis similar for mostVisionX programs,
theexampleprogrammaybe usedasatemplatefor developingotherprograms.

Any VisionX programshouldbe ableto dealwith any VisionX file, and shouldacceptthe
flexible VisionX commandline structure. The following codewalk throughillustratesthe five
stageframenork thatis usedin all structuredvisionX programs.

1. Global declarations

Specifythe VisionX includefile anddeclareVisionX file structures.
TheVisXV4.hfile is requiredfor every VisionX programVutil.h is anoptionalfile thatcontainsa
numberof usefulmacrosandvariousstandardncludefiles suchasstdio.h,math.handstring(s).h.

#i ncl ude "Vi sXv4. h" [* VisionX structure include file */
#include "Wutil.h" /* useful macros, stdio.h etc. */
/* */

VisXfile t *VXin, /[* input file structure */
*VXout ; /[* output file structure */

VisXelemt *vxlist; /* VisX data structure */

In generalevery file is associatedvith a file structure*VisXfile_t *”, alsoa datalist “VisX-
elemt *” is usedto hold the datareadfrom or to bewrittento files.

2. Command line parameters

Definethe prefixesfor thecommandine parameters.

The par structurecontainsa prefix, a value and a brief descriptionfor eachcommandline pa-
rameter Both positional (without prefix) and prefix speficationof commandline parameterss
supported.By cornvention”if=" specifiesthe primary input file and”of=" specifiesthe primary
outputfile.
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//****************************************************************/

/* Exanple VisX4 program vcp -- Copy a VisX data file */
/* Syntax: */
/* vep [-f] if=infile of=outfile */

/****************************************************************/

#i ncl ude "Vi sXv4. h" [* VisX structure include file */

#i nclude "Vutil.h" /* useful macros, stdio.h etc. */
/* */

VisXfile t *VXin, /* input file structure */

*VXout ; /* output file structure */

VisXelemt *vxlist; /* VisX data structure */
/* */

VXparamt par[] = /* command |ine structure */

{

{ "if=", 0, "input file wvcp: file copy"},

{ "of =", 0, "output file"},

{ RN 0, "frame-i/o option"},

{ 0, 0, 0}, /* list term nation */

1

#define |VAL par[0].va
#defi ne OVAL par[1].va
#define FFLAG par[2].va

mai n(argc, argv)

int argc;
char *argv[];
{
VXpar se( &rgc, &argv, par); /* parse the command |ine
VXin = VXopen(lVAL, 0); /* open input file
VXout = VXopen(OVAL, 1); /* open the output file
i f(!FFLAG { /* do conplete file i/lo */
vxlist = VXread(VXin); /* read data
VXwrite(VXout, vxlist); /* wite data
el se { /* do frame i/o */
while ((vxlist = VWXreadframe(VXin)) !'= VXN L){
/* for each frame read
VXf updat e( VXout, VXin); /* update gl obal constants
VXwriteframe(VXout,vxlist); /* wite frane
VXdel i st (vxlist); /* delete the frane
}
}
VXcl ose(VXi n); /* close input file
VXcl ose( VXout) ; /* close output file
exit(0);
}

Figurel: ExampleVisionX program
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VXparamt par[] = /* conmmand |ine structure */
{

{ "if=", 0, "input file wvcp: file copy"},

{ "of =", 0, "output file"},

{ -t 0, "frame-i/o option"},

{ 0, 0, 0}, /* list termnation */

Hi

#define |VAL par[ 0] . val
#define OVAL par[1]. val
#define FFLAG par][2].val

Each prefix is specifiedby two statements.For example, the string matchedto the "of="
commandparameters referredto by OVAL in the program.The VXparsesubroutinegparseghe
commandine andsetsthe.val element®f thepardatastructureto thetext stringsassociateavith
the matchedparameterslf the userdoesnot specifythe "of=" parametethenOVAL is setto a
NULL stringby VXparse.

3. Main program initialization

Parsethe commandine andopenfiles.
Thesecondcargumentto VXopenspecifiedf afile is to beopenedor reading(0)or writing (1).

mai n(argc, argv)

int argc;

char *argv[];

{
VXpar se( &rgc, &argv, par); /* parse the command | i ne */
VXin = VXopen(l VAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */

4. Main program body

Therearetwo modesof processingVisionX files. Eitherthe whole file may be readinto a list
structureor file "frames” may be readone at a time. The vcp programillustratesboth of these
modes.For completefile i/o thestructures:

vxlist = VXread(VXin); /* read data */
/* do any nodifications to vxlist or create */
/* a separate |ist for output */
VXwrite(VXout, vxlist); /* wite data */

To procesghedatafile oneframeatatime the structures:
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while ((vxlist = WXreadframe(VXin)) !'= VXN L){

/* for each frane read */

VXf updat e( VXout, VXin); /* update gl obal constants */
/* do any nodifications to vxlist or create */
/* a separate |ist for output */

VXwriteframe(VXout,vxlist); /* wite frane */

VXdel i st (vxlist); /* delete the frane */

}

In this casea new vxlist is createdwith eachcall to VXreadframe.Any global constantghat
areto be usedfor all framesare maintainedn a list VXflist(VXout). The VXupdatecommand
ensureshatthislist is maintainedwvith any new globalinformationthatis extractedfrom theinput
file with the call to VXreadframe.

5. Fileclosing and exit

Any well written programshouldcloseall openediles andexit with exit(0).

VXcl ose( VXi n); /* close input file */
VXcl ose( VXout) ; /* close output file */
exit(0);

4 Image Processing VisionX V4 Programs

A numberof tools areavailableto simplify the developmentof VisionX programgor imagepro-
cessing.An imageis consideredisa two dimensionahrrayof pixels. In a VisionX file animage
is representedby two elements:a boundingbox which definesthe imagestructureand a pixel
vectorwhich containghedata.A numberof differentbasetypesfor pixelsaresupportedin addi-
tion, eachimagemay have multiple channelsFor example,in a colorimageeachpixel hasthree
componentsgtypically red,greenandblue).

Within a programa the imageprogrammingools createandmaintaina datastructureof type
Vi sXi mage_t to aid accessinghe pixelsin animage.

An imagestructure(including the two list elementsmay be dynamicallycreatedn VisionX
with theVXmakei mage function. Thesyntaxfor thisfunctionis:

VXmakei mage( &<i-structure>, <type>, <boundi ng box>, <channel s>);

Wherei - st ruct ur e is the structureto beinitialized, t ype is the basetype for the pix-
els,boundi ng box specifieghe boundingbox ( in floating pointnumbers) andchannel s
specifiegshenumberof elementdor eachpixel.

For example,considetthe following imagedeclaration:

Vi sXi mage_t f oo;
VXmakei mage ( & oo, VX PFLOAT, (float){O, 5, 0, 8}, 3);



4 IMAGEPROCESSINGVISIONX V4 PROGRAMS 6

A (5 x 8) pixel imageis createdn which eachpixel consistsof threefloating point numbers.
The boundingbox is specifiedby an array of four floating point numbers(xmin, xmax, ymin,
ymax)andthe numberof channelss specifiedby aninteger.

Pixel types:

Thebasepixel typessupporteddy VisionX andtheir VisionX namesaregivenin thetablebelow:

Name C-Type Ext | Description
VX_PBYTE unsignecchar| .u | mostusualbyteformat
VX _PFLOAT floatchar A 32-bitfloatingpoint
VX _PDOUBLE | double .d | 64-bitfloatingpoint
VX_PBIT unsignecchar| .b | 1-bit (pacled8/byte)
VX_PCHAR char .C | 8-bitsignedinteger
VX_PSHOR short .S 16-bitsignedinteger
VX _PINT int A 32-bitsignedinteger
VX _PIDX unsignecchar| .u | 8-bit colorindex

TheExt field specifieghe elemenbf the VisXimagedatastructurenvhich will pointto thetwo
dimensionahrray

Data Access:

VXmakeimageallocatesmemoryfor the imageand createsa two dimensionakrray structureto
convenientlyaccesshisstructure.Thefollowing four structureelementaresetby VXmakeimage:

.xlo the | owest defined x index.
.Xhi  the highest defined x index
.ylo the | owest defined y index
.yhi  the highest defined y index

In addition, the extensioncorrespondindo the pixel datatype pointsto the two dimensional
array

For example,considerthe previous (5 x 8) imagedeclaration:All pixelsin theimagemay be
setto zerowith thefollowing programsequence:

{int i, j;
for (i =foo.ylo; y <= foo.yhi; i++)
for ( j = foo.xlo; x <= foo.xhi; j++)
foo.f[i][j] = 0.0;
}

The arraymustbe referredto asfoo.f sinceit wasdeclaredo be of type VX _PFLOAT. The
valuesfor theindex limits for this exampleareasfollows: foo.xlo = 0, foo.xhi= 14, foo.ylo = 0,
andfoo.yhi= 7. Thex-rangeis threetimesthe sizeof the boundingbox sinceeachpixel requires
threeconsecutie floating point numbers. Thatis, the threecomponent®f the first pixel in the
arrayare:f00.f[0][0], foo.f[0][1] andfoo.f[0][2].
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Writing a File:

TheVXmakeimagefunctiongeneratesa VisionX list structurecontaininga boundingbox element
animageelement;for multichannelimagesa channelspecificationelements alsocreated.The
list is locatedin the structureelementfoo.list; thereforethe following programsequenceould be
usedto write afile thatcontainsour exampleimage:

{ VisXfile_t fout;
fout = VXopen("<file name>", 1);
VXwite(fout, foo.list);
VXcl ose(fout);

}

Reading a File:

VisionX files may containa large numberof differenttypesof elementsthefunctionVVXsetimage
hasbeendevelopedto construcianVisXimagestructureto corvenientlyaccesanimageif apixel
typeelements foundin thefile. The syntaxfor this functionis:

VXsetinmage ( &<i-structure>, <pixel-ptr> <file-struct>);

Wherepi xel - ptr isapointerto apixeldataelemenin aVisionX datalist,andf i | e- st r uct
is the structurereturnedoy the VXopencommand.

For example,an imagestructurecould be setup with the contentsof an VisionX imagefile
with thefollowing programsequence:

VisXfile t *ifile;
VisXelemt *list, ptr;
Vi sXimage_t fie;

ifile = VXopen("<fil enanme>", 0);

[ ist VXread(ifile);

if (VANIL !'= (ptr = VXfind(list, VX PBYTE))
VXsetimage( &ie, ptr, ifile);

ThefunctionVXfind will locatethefirst elemenin thelist of type VX_PBYTE (8-bit unsigned
pixels); therfore,the given segmentwill only createa structureif a byte pixel imageis located
in the datalist. (Note: you canuseVXfindin for situationswheremorethanone pixel type is
possible).In additionto the arrayaccessingtructureelementsthe following structureelements
aresetby VXsetimage.

.type t he pixel type

. chan t he nunber of channels

. bbx t he boundi ng box

.imtem the itemin the list where the inage is | ocated
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Example Program:

A completeVisionX programthatillustratesthe useof the imagestructuretoolsis shovn in Fig-
ure 2. This programreadsa VisionX file andif a byteimageis locatedin thatfile it generates
anoutputimagein which all the pixels have beencorvertedfrom unsignedcharto the shortpixel
format. Only, the new imageis output;ary otherdataitemsin theinputfile areignored.
Thesimpleprogrampresentean Figure2 will work on simplefileswhichjustcontainasingle
byteimage.Thefollowing moreadvancedprogramsegmentshowvn in Figure3 performsthesame
functionbut onaVisionXfile of arbitrarycompleity andlength.Filesmaycontainmary different
typesof data,the new programwill just replacethe byte imageswith short imagesall otherdata
elementsvill bemaintainedvithoutmodification.Therevisedprogramhasthefollowing features:

1. Theinputfile maycontainmultipleimagesthefile mayalsobeorganizedn "frames”which
will be readasa unit; files with a large numberof imageswould overflov memoryif they
werereadasa singleunit with VXread.

2. Thenew imagereplacesheold imagein thedatalist thenthelist is written. In thisway ary
nonbyteimageinformationpresenin thefile will be maintained.

3. Theimagestructuresnustbe deallocatedy VXresetimagdo free memoryassociatedvith
thembeforethey arereusedor the next image. The imagesin the file may have different
dimensions.
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//****************************************************************/

/* Exanpl e VisX4 programvim */
/* Convert a byte inage to a short image */
/* Syntax: */
/* vint if=infile of=outfile */

/****************************************************************/

#i ncl ude "Vi sXv4. h" /* VisX structure include file */
VisXfile t *VXin, /* input file structure */
*VXout ; /* output file structure */

VisXelemt *VXlist; /* VisX data structure */
VisXelemt *vptr; /* pixel element pointer */
Vi sXparamt par[] = /* command |ine structure */
{

if=", 0, /[* input file */

"of =", 0, /* output file */

0, 0 /* list term nation */
1

#define |VAL par[ 0] . val
#defi ne OVAL par[1]. val

mai n( argc, argv)
i nt argc;
char *argv|[];

VisXimage t im /* input inmage structure */
VisXimage t xim /* output imge structure */
i nt i,j; /* index counters */
Vpar se( &argc, &argv, par); /* parse the command |ine
VXin = VXopen(l VAL, 0); /* open input file
VXout = VXopen(OVAL, 1); /* open the output file
VXl i st = VXread(VXin); /* read file
if (VXNIL !'= (vptr = VXfind(VXist, VX _PBYTE))){
VXsetinmage(& m vptr, VXin); /* initialize input structure

VXmekei mage( &i m VX _PSHORT, im bbx, im chan);

/[*initialize output structure
for (i =imylo; i <= imyhi; i++)
for (j =imxlo; j <= imxhi; j++)

xims[i][j] = imu[il[j];

VXwrite(VXout, ximlist); /* wite data
}
VXcl ose(VXi n); /* close files
VXcl ose( VXout) ;
exit(0);

Figure2: ExampleVisionX Programhatusesmageprogramtools

*/
*/
*/
*/
*/

*/

*/

*/
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/* Advanced vint program */
/[* initial code is same as that in Figure 2 */
VisXimage t im /* input inmage structure */
Vi sXi mage_t xim /* output inmage structure */
i nt i,j; /* index counters */
VisXelemt *vptr; /* data el enent pointer */
Vpar se( &argc, &argv, par); /* parse the command |ine */
VXin = VXopen(l VAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */
while ((vptr = vxlist = VXreadfrane(VvXin)) !'= VXNIL){ /* read a frane */
VXf updat e( VXout, VXin); /* update gl obal constants */
while (VXNIL !'= (vptr = VXfind(vptr, VX PBYTE))){ /* each byte inmage */
VXsetimage(& m vptr, VXin); [*initialize input structure */
VXmakei mage(&i m VX PSHORT, im bbx, imchan); /* output structure */
for (i =imylo; i <= imyhi; i++)
for (j = imxlo; j <= imxhi; j++)

xims[i][j] =imu[il[j];

/* replace the old image data with the new i mage data */

VXmovel em(vptr, ximlist->next); /* just nove data, bbx is sane */
vptr = VXdel el em(vptr);

VXreseti mage(& m ; /* deallocate the inmage structures */
VXr eseti nage( &xi nj;

}
VXwr i t ef rame( VXout , vxlist); [* wite frane */
VXdel i st (vxlist); /* delete the frane */
}
VXcl ose(VXi n); /* close files */

VXcl ose( VXout) ;

exit(0);

Figure3: Exampleprogramseggmentsuitablefor comple files
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A ExampleVXparseProgram for command line parameters

The following sourcecodeis a programthatillustratesthe useof VXpar se to parsecommand
line parameters.

/****************************************************************/

/* Exanpl e VisionX programthat denpnstrates the use of VXparse */

/* and related tools for conmand |ine argunment parsing */
/* Synt ax: */
/* vpex if=infile of=outfile */

/****************************************************************/

#i ncl ude " Vi sXVv4. h"
#i ncl ude "Vutil.h"

/* Every VisionX program shoul d have */

/* a "par" declaration that defines the */

[* prefixes for the command |ine argunents */

[* vparse will fill the second el enent of */

/* the structure with the address of */

/* any mat ched prefixes in the command */
VXparamt par[] = { /* conmmand |ine structure */
{ "if=" 0, " input file nane "1,
{ "of =", 0, " ouput file nane },
{ RN 0, '"'asimle flag "1,
{ "n=", 0, ' an integer input val ue "1,
{ "s=", 0, " a floating point input value },
{ " xy=", 0, i nput one or two val ues },
{ 0, 0, 0} /* list term nator */
1
#define |VAL par[0]. val /* these defines give synbolic nanes */
#defi ne OVAL par[1]. val /* to the second el enent of the par */

#define |FLAG par[2].val /* structure. For exanple, the string */
#defi ne NVAL par[ 3] . val /* matched to "if=" (if it is found) */
#defi ne SVAL par[ 4] . val /* may be referred to in the program */
#define XYVAL par[5].val /* as | VAL */
extern doubl e atof();

mai n( argc, argv)
int argc;
char *argv[];
{ -
int n;
float s;
int x, vy;

VXpar se( &argc, &argv, par); [* parse the command |ine */

if (1VAL)

(void) fprintf(stdout, "input file nane is %\n", |VAL);
if (OVAL)

(void) fprintf(stdout, "output file nane is %\n", OVAL);
if (1FLAG

(void) fprintf(stdout, "Option -i has been sel ected\n");
n = 0; [* default for n */
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if (NVAL) {
n = atoi (NVAL);

(void) fprintf(stdout,

}

"n= (integer argurment) is %\n", n);

s =0.0; [/* default for s */

if (SVAL) {

s = (float)atof (SVAL);
(void) fprintf(stdout,

}
X
y
i

"s= (float argunent) is %\n", s);

0; [* default for x */
0; [* default for y */
f (XYVAL) /* input two values */

switch (sscanf(XYVAL, "%, %", &x, &y)) {

(void) fprintf(stderr, "Bad input to xy=\n");

case 2:
br eak;
case 1:
y =X,
br eak;
defaul t:
exit(1);
}
exit(0);

Example Execution of the VXparse Program

> vpex -
Usage: vpex [-H [-] [-help]
[if=] input file name

[of =] ouput file nane
[-i' ] asinple flag

[n=] an integer input val ue

[s=] a floating point input val ue
[xy=] input one or two integers

> vpex if=filel of=file2
input file nane is filel
output file name is file2

> vpex n=3 filel
input file nane is filel
n= (integer argunent) is 3

> vpex -i xy=2 n=1 -0 file2
output file name is file2
Option -i has been sel ected

n= (integer argunent) is 1
Xy= (argunent pair) 2 2

> vpex -H

12
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Usage: vpex [-H [if=<inputfile>] [of=<outputfile>] [-i] [n=<val ue>]
[ s=<val ue>] [xy=<val ue>]

> vpex filel -o file2 3 8 6
input file nane is filel

output file name is file2

n= (integer argunent) is 3

s= (float argurment) is 8.000000
Xy= (argunent pair) 6 6

> vpex 3 8 6

input file nane is 3

n= (integer argunent) is 8

s= (float argument) is 6.000000

> vpex if= of=
input file nane is
output file nanme is

> vpex n= s= Xxy=

n= (integer argunent) is O

s= (float argunment) is 0.000000
xy= (argunent pair) 0 0
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B VisionX Fileand List Access Functions

Notethatprogramanakinguseof thesefunctionsmustinclude:
#i ncl ude "Vi sXv4. h"
Also notethatthefollowing variablesareassumedor the descriptionselow :
VisXfile t *a, *b;
VisXelemt *e, *f;
Vi sXi mage_t *i, *j;
i nt S;
char *c;

A summaryof theVisX V4 file andlist functionsfollows.

VisX Filel1/O Operations

VisXfile_t * VXopen(c, S) open a VisX File
voi d VXcl ose( a) close a VisX file

Whole File 1/0O

VisXelemt * VXread(a) read a VisX File

voi d VXwite(a, e) wite a VisX File
Frame 1/0

voi d VXf update(a, b) updat e gl obal constants

VisXelemt * VXreadfrane(a) read a VisX Frane

voi d VXwiteframe(a, e) wite a VisX Frane

VisX Data List Manipulation

Li st Functions
VisXelemt* VXinit() Initialize an enpty |i st
voi d VXdel l'i st (a) Delete a |ist
El ement Functi ons
i nt VXt ype(a) Return the type of an el enent
i nt VXbase( a) Return the base type of an el enent
i nt VXsi ze(a) Return the size of an el enent (bytes)
voi d* VXdat a( a) Return a pointer to the elenent’s data
i nt VXnurmel en( a) Return the nunber of data items in an el enent
VisXelemt* VXfirst(a) Return the first elenment of a |ist

VisXelemt* VXl ast(a) Return the last el enent of a list
Vi sXel em t* VXaddel en( a, <t ype>, <buf f er >, <si ze>)
Add a new elerment to a |ist
Vi sXel em t* VXl nkel en( a, <t ype>, <buf f er >, <si ze>)
Link a new element to a |ist
Vi sXel em t* VXdel el en(a) Del ete an elenent of a list
VisXelemt* VXfind(a, s) Find an el enent of type s
VisXelemt* VXfindin(a, |) Find an elenment of one of types | where
| is an array of types term nated by VX NULLT
VisXelemt* VXbfind(a, s) Find an el enent of type s searching backwards



C VISIONX ELEMENT TYPES 15

voi d VXj oi n(a, b) Joint list bto the end of list a
VisXelemt* VXcpy(a) Return a copy of a |ist

Vi sXel em t* VXdel object(a) Delete a whole object froma I|ist

Image Array Operations

i nt VXsetinage(& , a, f) Create an Image structure froma file
i nt VXmekei nage( & , <type> , <boundi ng box>, <channel s>)
Create a new image structure
i nt VXenbedi mage( &, & ,x1,x2,yl,y2) Create image with borders
i nt VXfl oati mage( & , & ,x1,x2,yl,y2) Create float inage with borders
i nt VXreseti mage(& ) Free nenory allocated to an inmage structure

C VisonX Element Types

EachVisX typeis identifiedby a uniquenumericcodeandis givenbotha programinghameanda
text description.Thefollowing typesarecurrentlydefinedfor VisX lists:

Functi on Code Program Nane

| mage Franes

| mage Frane Oxla VX _FRAME
End Frane 0x2a VX _EFRAME
Conpact Li st 0x08 VX _COw
2-D vector 0x33 VX V2D
3-D vector 0x43 VX V3D
Inverted Y 0x39 VX I NVY
Boundi ng Box 0x53 VX BBX
Col or Vector r,g,b (float)
Color Triple 0x63 VX COLOR
Color Map r,g,b (byte)
Col or Map 0x61 VX _CMVAP
nj ect ID. Ox5a VX ID
Col or | ndex 0x67 VX _Cl DX
Feature Vec. 0x73 VX GV

File El ements

File Hi story 0x20 VX _FHI ST
File Narme 0x30 VX _FNAME
Fil e Machi ne 0x50 VX _FMACH
Fil e Command 0x40 VX _FCWVND
File Date Oxd4a VX _FTI ME

File User 1D Ox3a VX FU D



C VISIONX ELEMENT TYPES

Vi sX Pi xel types

Pi xel s (byte) Oxal VX _PBYTE

Pi xel s (short) Oxa2 VX _PSHORT
Pi xel s (fl oat) 0xa3 VX PFLOAT
Pi xel s (Double) Oxa4 VX PDOUBLE
Pi xel s (S-byte) O0xa5 VX PCHAR
Pi xels (Bit) Oxa6 VX PBIT

Pi xels (Int) Oxa7 VX _PINT

Pi xel s (I ndex) Oxb1l VX _PI DX

Pi xel Channel s Oxaa VX _PCHAN

Vi sX Generic Measures

CGeneri c(text) Oxcl VX GIEXT
CGeneri c(byte) Oxcl VX GBYTE
CGeneri c(short) 0xc2 VX _GSHORT
CGeneric(fl oat) 0xc3 VX GFLOAT
CGeneri c(Double) 0Oxc4 VX GDOUBLE
Ceneric(S-byte) 0xc5 VX GCHAR
CGeneric(Bit) Oxc6 VX @GBIT
Generic(lnt) Oxc7 VX A NT
Ceneric(Scalar) Oxca VX GSINT

Not Defi ned 0x00 VX _NULLT
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