
VisionX V4 ProgrammersGuide

Anthony P. Reeves
Schoolof ElectricalEngineering

CornellUniversity

c
�

1998by A. P. Reeves.All rightsreserved.

August13,1998

1



1 COMPILING VISIONX PROGRAMS 1

1 Compiling VisionX Programs

TheVisionX commandvcc shouldbeusedto compileall VisionX programs.Thiscommandwill
invoke thecompilerandlink in all thelibrariesnecessaryfor theVisionX programmingtools.For
example,thecommandto compiletheprogramvpex.c,givenin AppendixA, is:

vcc vpex.c -o vpex

For furtherinformationseethemanpagefor vcc(1). This documentationmaybeaccessedon
thecomputersystemby typing thecommand:

man vcc

2 VisionX Programming Tools

VisionX providesa library of C functionsthatperformmostof thecommonoperationsinvolved
in writing imageprocessingmodules.Thesefunctionsperformoperationssuchascommandline
parsing,file manipulation,andmemoryallocation.Examplesof theuseof theVisionX Program-
mingToolsarefoundin Appendices A and B.

VisionX datafiles areconstructedasa sequenceof elements eachelementis a datastructure
that hasthreeattributes: a type which identifiesthe the classof the elementsdata,a sizewhich
givesthesizeof theelementsdatain bytesandthedataitself.

When a VisionX file is readit is loadedinto memoryas a doubly linked list of elements.
Similarly, the programmer, usingVisionX programmingtools typically createsa list of VisionX
elementswhicharethenwritten to aVisionX outputfile with asingleVisionX write command.

Command Line Parsing

VisionX supportsa powerful conventionfor passingargumentsto a programthroughthefunction
VXparse. An exampleof theuseof VXparse is foundin Appendix A. Furtherinformationmay
befoundin themanpageVXparse(3).

VisionX File Access Functions

New programsdevelopedwith VisionX shouldmakeuseof anew setof V4 VisionX toolsreferred
to astheFile Access tools.Thesefunctionsmakemaximumuseof dataencapsulationto shelterthe
programmerfrom theoverheadanddetailsof VisionX file manipulation;seetheVisionX section
3 manpages(especiallyVXopen(3),VXread(3),andVXmakeimage(3))for details. The useof
thesetoolsis discussedin thefollowing sections.
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3 Programming with VisionX File Functions

VisionX programsthataredevelopedwith thestructuredVisionX programmingtoolsusuallyhave
thefollowing structure:

1. DeclareglobalvariablesandVisionX file structures

2. Definetheprefixesfor thecommandline parameters

3. Startmainprogram:parsecommandline andopenfiles

4. Main programbody

5. Closedatafilesandexit

A basicVisionX programthat illustratesall themain featuresof the structuredVisionX pro-
grammingtools is shown in Figure1. Sincethis structureis similar for mostVisionX programs,
theexampleprogrammaybeusedasa templatefor developingotherprograms.

Any VisionX programshouldbe able to deal with any VisionX file, and shouldacceptthe
flexible VisionX commandline structure. The following codewalk throughillustratesthe five
stageframework thatis usedin all structuredVisionX programs.

1. Global declarations

SpecifytheVisionX includefile anddeclareVisionX file structures.
TheVisXV4.h file is requiredfor everyVisionX programVutil.h is anoptionalfile thatcontainsa
numberof usefulmacrosandvariousstandardincludefilessuchasstdio.h,math.handstring(s).h.

#include "VisXV4.h" /* VisionX structure include file */
#include "Vutil.h" /* useful macros, stdio.h etc. */

/* */
VisXfile_t *VXin, /* input file structure */

*VXout; /* output file structure */
VisXelem_t *vxlist; /* VisX data structure */

In general,every file is associatedwith a file structure“VisXfile t *”, alsoa datalist “VisX-
elemt *” is usedto hold thedatareadfrom or to bewritten to files.

2. Command line parameters

Definetheprefixesfor thecommandline parameters.
The par structurecontainsa prefix, a valueanda brief descriptionfor eachcommandline pa-
rameter. Both positional(without prefix) andprefix speficationof commandline parametersis
supported.By convention”if=” specifiesthe primary input file and”of=” specifiesthe primary
outputfile.
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/*********************************� *******************************/
/* Example VisX4 program vcp -- Copy a VisX data file */
/* Syntax: */
/* vcp [-f] if=infile of=outfile */
/****************************************************************/

#include "VisXV4.h" /* VisX structure include file */
#include "Vutil.h" /* useful macros, stdio.h etc. */

/* */
VisXfile_t *VXin, /* input file structure */

*VXout; /* output file structure */
VisXelem_t *vxlist; /* VisX data structure */

/* */
VXparam_t par[] = /* command line structure */
{
{ "if=", 0, "input file vcp: file copy"},
{ "of=", 0, "output file"},
{ "-f", 0, "frame-i/o option"},
{ 0, 0, 0}, /* list termination */
};

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

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

VXparse(&argc, &argv, par); /* parse the command line */
VXin = VXopen(IVAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */

if(!FFLAG){ /* do complete file i/o */

vxlist = VXread(VXin); /* read data */
VXwrite(VXout, vxlist); /* write data */

}else { /* do frame i/o */
while ((vxlist = VXreadframe(VXin)) != VXNIL){

/* for each frame read */
VXfupdate(VXout, VXin); /* update global constants */
VXwriteframe(VXout,vxlist); /* write frame */
VXdellist(vxlist); /* delete the frame */

}
}
VXclose(VXin); /* close input file */
VXclose(VXout); /* close output file */
exit(0);

}

Figure1: ExampleVisionX program
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VXparam_t
�

par[] = /* command line structure */
{
{ "if=", 0, "input file vcp: file copy"},
{ "of=", 0, "output file"},
{ "-f", 0, "frame-i/o option"},
{ 0, 0, 0}, /* list termination */
};

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

Eachprefix is specifiedby two statements.For example, the string matchedto the ”of=”
commandparameteris referredto by OVAL in theprogram.TheVXparsesubroutineparsesthe
commandline andsetsthe.val elementsof thepardatastructureto thetext stringsassociatedwith
the matchedparameters.If the userdoesnot specifythe ”of=” parameterthenOVAL is setto a
NULL stringby VXparse.

3. Main program initialization

Parsethecommandline andopenfiles.
Thesecondargumentto VXopenspecifiesif afile is to beopenedfor reading(0)or writing (1).

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

VXparse(&argc, &argv, par); /* parse the command line */
VXin = VXopen(IVAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */

4. Main program body

Therearetwo modesof processingVisionX files. Either the whole file may be readinto a list
structureor file ”frames” may be readoneat a time. The vcp programillustratesboth of these
modes.For completefile i/o thestructureis:

vxlist = VXread(VXin); /* read data */

/* do any modifications to vxlist or create */
/* a separate list for output */

VXwrite(VXout, vxlist); /* write data */

To processthedatafile oneframeata time thestructureis:
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while ((vxlist = VXreadframe(VXin)) != VXNIL){
/* for each frame read */

VXfupdate(VXout, VXin); /* update global constants */
/* do any modifications to vxlist or create */
/* a separate list for output */

VXwriteframe(VXout,vxlist); /* write frame */
VXdellist(vxlist); /* delete the frame */

}

In this casea new vxlist is createdwith eachcall to VXreadframe.Any globalconstantsthat
areto be usedfor all framesaremaintainedin a list VXflist(VXout). The VXupdatecommand
ensuresthatthis list is maintainedwith any new globalinformationthatis extractedfrom theinput
file with thecall to VXreadframe.

5. File closing and exit

Any well writtenprogramshouldcloseall openedfilesandexit with exit(0).

VXclose(VXin); /* close input file */
VXclose(VXout); /* close output file */
exit(0);

}

4 Image Processing VisionX V4 Programs

A numberof toolsareavailableto simplify thedevelopmentof VisionX programsfor imagepro-
cessing.An imageis consideredasa two dimensionalarrayof pixels. In a VisionX file animage
is representedby two elements:a boundingbox which definesthe imagestructureanda pixel
vectorwhichcontainsthedata.A numberof differentbasetypesfor pixelsaresupported.In addi-
tion, eachimagemayhave multiple channels.For example,in a color imageeachpixel hasthree
components(typically red,greenandblue).

Within a programa theimageprogrammingtoolscreateandmaintaina datastructureof type
VisXimage t to aidaccessingthepixelsin animage.

An imagestructure(including the two list elements)maybedynamicallycreatedin VisionX
with theVXmakeimage function.Thesyntaxfor this functionis:

VXmakeimage( &<i-structure>,<type>,<bounding box>,<channels>);

Wherei-structure is the structureto be initialized,type is thebasetype for thepix-
els,bounding box specifiestheboundingbox ( in floatingpoint numbers) andchannels
specifiesthenumberof elementsfor eachpixel.

For example,considerthefollowing imagedeclaration:

VisXimage_t foo;
VXmakeimage ( &foo, VX_PFLOAT, (float){0, 5, 0, 8}, 3);
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A (5 x 8) pixel imageis createdin which eachpixel consistsof threefloatingpoint numbers.
The boundingbox is specifiedby an array of four floating point numbers(xmin, xmax, ymin,
ymax)andthenumberof channelsis specifiedby aninteger.

Pixel types:

Thebasepixel typessupportedby VisionX andtheir VisionX namesaregivenin thetablebelow:
Name C-Type Ext Description
VX PBYTE unsignedchar .u mostusualbyteformat
VX PFLOAT floatchar .f 32-bit floatingpoint
VX PDOUBLE double .d 64-bit floatingpoint
VX PBIT unsignedchar .b 1-bit (packed8/byte)
VX PCHAR char .c 8-bit signedinteger
VX PSHORT short .s 16-bit signedinteger
VX PINT int .i 32-bit signedinteger
VX PIDX unsignedchar .u 8-bit color index

TheExt field specifiestheelementof theVisXimagedatastructurewhichwill point to thetwo
dimensionalarray.

Data Access:

VXmakeimageallocatesmemoryfor the imageandcreatesa two dimensionalarraystructureto
convenientlyaccessthisstructure.Thefollowing fourstructureelementsaresetby VXmakeimage:

.xlo the lowest defined x index.

.xhi the highest defined x index

.ylo the lowest defined y index

.yhi the highest defined y index

In addition,the extensioncorrespondingto the pixel datatype pointsto the two dimensional
array.

For example,considertheprevious(5 x 8) imagedeclaration:All pixelsin theimagemaybe
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 wasdeclaredto 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 threetimesthesizeof theboundingbox sinceeachpixel requires
threeconsecutive floating point numbers.That is, the threecomponentsof the first pixel in the
arrayare:foo.f[0][0], foo.f[0][1] andfoo.f[0][2].
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Writing
�

a File:

TheVXmakeimagefunctiongeneratesaVisionX list structurecontainingaboundingboxelement
an imageelement;for multichannelimagesa channelspecificationelementis alsocreated.The
list is locatedin thestructureelementfoo.list; thereforethefollowing programsequencecouldbe
usedto write afile thatcontainsourexampleimage:

{ VisXfile_t fout;
fout = VXopen("<file name>", 1);
VXwrite(fout, foo.list);
VXclose(fout);

}

Reading a File:

VisionX filesmaycontaina largenumberof differenttypesof elements;thefunctionVXsetimage
hasbeendevelopedto constructanVisXimagestructureto convenientlyaccessanimageif apixel
typeelementis foundin thefile. Thesyntaxfor this functionis:

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

Wherepixel-ptr is apointertoapixeldataelementin aVisionXdatalist, andfile-struct
is thestructurereturnedby theVXopencommand.

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

VisXfile_t *ifile;
VisXelem_t *list, ptr;
VisXimage_t fie;

ifile = VXopen("<filename>", 0);
list = VXread(ifile);
if (VXNIL != (ptr = VXfind(list, VX_PBYTE))

VXsetimage( &fie, ptr, ifile);

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

.type the pixel type

.chan the number of channels

.bbx the bounding box

.imitem the item in the list where the image is located
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Example
�

Program:

A completeVisionX programthat illustratestheuseof the imagestructuretools is shown in Fig-
ure 2. This programreadsa VisionX file andif a byte imageis locatedin that file it generates
anoutputimagein which all thepixelshavebeenconvertedfrom unsignedcharto theshortpixel
format.Only, thenew imageis output;any otherdataitemsin theinputfile areignored.

Thesimpleprogrampresentedin Figure2 will work onsimplefileswhichjustcontainasingle
byteimage.Thefollowing moreadvancedprogramsegmentshown in Figure3 performsthesame
functionbut onaVisionX file of arbitrarycomplexity andlength.Filesmaycontainmany different
typesof data,thenew programwill just replacethebyte imageswith short imagesall otherdata
elementswill bemaintainedwithoutmodification.Therevisedprogramhasthefollowing features:

1. Theinputfile maycontainmultipleimages;thefile mayalsobeorganizedin ”frames”which
will be readasa unit; files with a largenumberof imageswould overflow memoryif they
werereadasa singleunit with VXread.

2. Thenew imagereplacestheold imagein thedatalist thenthelist is written. In thiswayany
nonbyteimageinformationpresentin thefile will bemaintained.

3. Theimagestructuresmustbedeallocatedby VXresetimageto freememoryassociatedwith
thembeforethey arereusedfor the next image. The imagesin the file may have different
dimensions.
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/*********************************� *******************************/
/* Example VisX4 program vimt */
/* Convert a byte image to a short image */
/* Syntax: */
/* vimt if=infile of=outfile */
/****************************************************************/

#include "VisXV4.h" /* VisX structure include file */
VisXfile_t *VXin, /* input file structure */

*VXout; /* output file structure */
VisXelem_t *VXlist; /* VisX data structure */
VisXelem_t *vptr; /* pixel element pointer */
VisXparam_t par[] = /* command line structure */
{

"if=", 0, /* input file */
"of=", 0, /* output file */
0, 0 /* list termination */

};
#define IVAL par[0].val
#define OVAL par[1].val

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

VisXimage_t im; /* input image structure */
VisXimage_t xim; /* output image structure */
int i,j; /* index counters */

Vparse(&argc, &argv, par); /* parse the command line */
VXin = VXopen(IVAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */

VXlist = VXread(VXin); /* read file */
if (VXNIL != (vptr = VXfind(VXlist, VX_PBYTE))){

VXsetimage(&im, vptr, VXin); /* initialize input structure */
VXmakeimage(&xim, VX_PSHORT, im.bbx, im.chan);

/*initialize output structure */

for (i = im.ylo; i <= im.yhi; i++)
for (j = im.xlo; j <= im.xhi; j++)

xim.s[i][j] = im.u[i][j];

VXwrite(VXout, xim.list); /* write data */
}
VXclose(VXin); /* close files */
VXclose(VXout);
exit(0);

}

Figure2: ExampleVisionX Programthatusesimageprogramtools
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/* Advanced vint program */
/* initial code is same as that in Figure 2 */

VisXimage_t im; /* input image structure */
VisXimage_t xim; /* output image structure */
int i,j; /* index counters */
VisXelem_t *vptr; /* data element pointer */

Vparse(&argc, &argv, par); /* parse the command line */
VXin = VXopen(IVAL, 0); /* open input file */
VXout = VXopen(OVAL, 1); /* open the output file */

while ((vptr = vxlist = VXreadframe(VXin)) != VXNIL){ /* read a frame */
VXfupdate(VXout, VXin); /* update global constants */
while (VXNIL != (vptr = VXfind(vptr, VX_PBYTE))){ /* each byte image */

VXsetimage(&im, vptr, VXin); /*initialize input structure */
VXmakeimage(&xim, VX_PSHORT, im.bbx, im.chan); /* output structure */
for (i = im.ylo; i <= im.yhi; i++)

for (j = im.xlo; j <= im.xhi; j++)
xim.s[i][j] = im.u[i][j];

/* replace the old image data with the new image data */
VXmovelem(vptr, xim.list->next); /* just move data, bbx is same */
vptr = VXdelelem(vptr);
VXresetimage(&im); /* deallocate the image structures */
VXresetimage(&xim);

}
VXwriteframe(VXout,vxlist); /* write frame */
VXdellist(vxlist); /* delete the frame */

}
VXclose(VXin); /* close files */
VXclose(VXout);
exit(0);

}

Figure3: Exampleprogramsegmentsuitablefor complex files



A EXAMPLE VXPARSEPROGRAM FORCOMMAND LINE PARAMETERS 11

A Example VXparse Program for command line parameters
The following sourcecodeis a programthat illustratesthe useof VXparse to parsecommand
line parameters.

/****************************************************************/
/* Example VisionX program that demonstrates the use of VXparse */
/* and related tools for command line argument parsing */
/* Syntax: */
/* vpex if=infile of=outfile */
/****************************************************************/
#include "VisXV4.h"
#include "Vutil.h"

/* Every VisionX program should have */
/* a "par" declaration that defines the */
/* prefixes for the command line arguments */
/* vparse will fill the second element of */
/* the structure with the address of */
/* any matched prefixes in the command */

VXparam_t par[] = { /* command line structure */
{ "if=", 0, " input file name "},
{ "of=", 0, " ouput file name "},
{ "-i", 0, " a simple flag "},
{ "n=", 0, " an integer input value "},
{ "s=", 0, " a floating point input value "},
{ "xy=", 0, " input one or two values "},
{ 0, 0, 0} /* list terminator */
};
#define IVAL par[0].val /* these defines give symbolic names */
#define OVAL par[1].val /* to the second element of the par */
#define IFLAG par[2].val /* structure. For example, the string */
#define NVAL par[3].val /* matched to "if=" (if it is found) */
#define SVAL par[4].val /* may be referred to in the program */
#define XYVAL par[5].val /* as IVAL */
extern double atof();

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

int n;
float s;
int x, y;

VXparse(&argc, &argv, par); /* parse the command line */

if (IVAL)
(void) fprintf(stdout, "input file name is %s\n", IVAL);

if (OVAL)
(void) fprintf(stdout, "output file name is %s\n", OVAL);

if (IFLAG)
(void) fprintf(stdout, "Option -i has been selected\n");

n = 0; /* default for n */
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if (NVAL) {
n = atoi(NVAL);
(void) fprintf(stdout, "n= (integer argument) is %d\n", n);

}
s = 0.0; /* default for s */
if (SVAL) {

s = (float)atof(SVAL);
(void) fprintf(stdout, "s= (float argument) is %f\n", s);

}
x = 0; /* default for x */
y = 0; /* default for y */
if (XYVAL) /* input two values */

switch (sscanf(XYVAL, "%d,%d", &x, &y)) {
case 2:

break;
case 1:

y = x;
break;

default:
(void) fprintf(stderr, "Bad input to xy=\n");
exit(1);

}
exit(0);

}

Example Execution of the VXparse Program

> vpex -
Usage: vpex [-H] [-] [-help]
[if=] input file name
[of=] ouput file name
[-i ] a simple flag
[n= ] an integer input value
[s= ] a floating point input value
[xy=] input one or two integers

> vpex if=file1 of=file2
input file name is file1
output file name is file2

> vpex n=3 file1
input file name is file1
n= (integer argument) is 3

> vpex -i xy=2 n=1 -o file2
output file name is file2
Option -i has been selected
n= (integer argument) is 1
xy= (argument pair) 2 2

> vpex -H
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Usage:
�

vpex [-H] [if=<inputfile>] [of=<outputfile>] [-i] [n=<value>]
[s=<value>] [xy=<value>]

> vpex file1 -o file2 3 8 6
input file name is file1
output file name is file2
n= (integer argument) is 3
s= (float argument) is 8.000000
xy= (argument pair) 6 6

> vpex 3 8 6
input file name is 3
n= (integer argument) is 8
s= (float argument) is 6.000000

> vpex if= of=
input file name is
output file name is

> vpex n= s= xy=
n= (integer argument) is 0
s= (float argument) is 0.000000
xy= (argument pair) 0 0
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B VisionX File and List Access Functions
Notethatprogramsmakinguseof thesefunctionsmustinclude:

#include "VisXV4.h"

Also notethatthefollowing variablesareassumedfor thedescriptionsbelow :

VisXfile_t *a, *b;
VisXelem_t *e, *f;
VisXimage_t *i, *j;
int s;
char *c;

A summaryof theVisX V4 file andlist functionsfollows.

VisX File I/O Operations

VisXfile_t * VXopen(c, s) open a VisX File
void VXclose(a) close a VisX file

Whole File I/O
VisXelem_t * VXread(a) read a VisX File
void VXwrite(a, e) write a VisX File

Frame I/O
void VXfupdate(a, b) update global constants
VisXelem_t * VXreadframe(a) read a VisX Frame
void VXwriteframe(a, e) write a VisX Frame

VisX Data List Manipulation

List Functions
VisXelem_t* VXinit() Initialize an empty list
void VXdellist(a) Delete a list

Element Functions
int VXtype(a) Return the type of an element
int VXbase(a) Return the base type of an element
int VXsize(a) Return the size of an element (bytes)
void* VXdata(a) Return a pointer to the element’s data
int VXnumelem(a) Return the number of data items in an element

VisXelem_t* VXfirst(a) Return the first element of a list
VisXelem_t* VXlast(a) Return the last element of a list
VisXelem_t* VXaddelem(a,<type>,<buffer>,<size>)

Add a new element to a list
VisXelem_t* VXlnkelem(a,<type>,<buffer>,<size>)

Link a new element to a list
VisXelem_t* VXdelelem(a) Delete an element of a list
VisXelem_t* VXfind(a, s) Find an element of type s
VisXelem_t* VXfindin(a, l) Find an element of one of types l where

l is an array of types terminated by VX_NULLT
VisXelem_t* VXbfind(a, s) Find an element of type s searching backwards
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void VXjoin(a,b) Joint list b to the end of list a
VisXelem_t* VXcpy(a) Return a copy of a list

VisXelem_t* VXdelobject(a) Delete a whole object from a list

Image Array Operations

int VXsetimage(&i, a, f) Create an Image structure from a file
int VXmakeimage(&i, <type> ,<bounding box>, <channels>)

Create a new image structure
int VXembedimage(&i, &j ,x1,x2,y1,y2) Create image with borders
int VXfloatimage(&i, &j ,x1,x2,y1,y2) Create float image with borders
int VXresetimage(&i ) Free memory allocated to an image structure

C VisionX Element Types

EachVisX typeis identifiedby auniquenumericcodeandis givenbothaprogramingnameanda
text description.Thefollowing typesarecurrentlydefinedfor VisX lists:

Function Code Program Name

Image Frames

Image Frame 0x1a VX_FRAME
End Frame 0x2a VX_EFRAME

Compact List 0x08 VX_COMP
2-D vector 0x33 VX_V2D
3-D vector 0x43 VX_V3D
Inverted Y 0x39 VX_INVY
Bounding Box 0x53 VX_BBX

Color Vector r,g,b (float)
Color Triple 0x63 VX_COLOR

Color Map r,g,b (byte)
Color Map 0x61 VX_CMAP
Object ID. 0x5a VX_ID
Color Index 0x67 VX_CIDX
Feature Vec. 0x73 VX_GFV

File Elements

File History 0x20 VX_FHIST
File Name 0x30 VX_FNAME
File Machine 0x50 VX_FMACH
File Command 0x40 VX_FCMND
File Date 0x4a VX_FTIME
File User ID 0x3a VX_FUID
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VisX Pixel types

Pixels (byte) 0xa1 VX_PBYTE
Pixels (short) 0xa2 VX_PSHORT
Pixels (float) 0xa3 VX_PFLOAT
Pixels (Double) 0xa4 VX_PDOUBLE
Pixels (S-byte) 0xa5 VX_PCHAR
Pixels (Bit) 0xa6 VX_PBIT
Pixels (Int) 0xa7 VX_PINT
Pixels (Index) 0xb1 VX_PIDX
Pixel Channels 0xaa VX_PCHAN

VisX Generic Measures

Generic(text) 0xc1 VX_GTEXT
Generic(byte) 0xc1 VX_GBYTE
Generic(short) 0xc2 VX_GSHORT
Generic(float) 0xc3 VX_GFLOAT
Generic(Double) 0xc4 VX_GDOUBLE
Generic(S-byte) 0xc5 VX_GCHAR
Generic(Bit) 0xc6 VX_GBIT
Generic(Int) 0xc7 VX_GINT
Generic(Scalar) 0xca VX_GSINT

Not Defined 0x00 VX_NULLT


