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* Standard framework for handling
volumetric data

Accessing the data

Reading / Writing to different file formats

* A platform for collaboration
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* Uniform volume access API
* Different layouts for data

* Modular, extensible design
* High performance

* Ease of use

* Open source
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OpenVL

[ Volume Data/ Files j
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Purpose :
e Holds the volumetric data
e Provides access to the data

Goals :

* Uniform volume access API

* Allow different data layouts

* Tansparent layout mechanism
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Volume API Volume Access (iterator) API
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Volume Data L ayout API
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Volume Data L ayout API
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Linear Layout RLE Layout New L ayout
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Datain Datain Datain
Linear Array RLE Array New Array
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* Compressed layouts

* Disk based layouts

* Disk based cached layout
* Network based layout

* Internet based layout

exture memory based layout

GRC2003
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* Volume access API : Iterators
Avoid direct use of pointers

More robust code

Code is much more readable

Easy code profiling
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Linear lterator
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Iterator properties :

* Always at a grid voxel

* Always inside a volume
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Ilterator API :

* Position change operations
next ()

next XYZ()

noveTo( new position)

prev()
prevXYZ()
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lterator API :
* Value query operations
get ()

get Rel ati ve(of fset)
set ()

set Rel ati ve(offset)
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Ilterator API :

* No bounds checking operations
next NBC()

prevNB(C()
get Rel at1 veNBC( of f set)

set Rel at 1 veNBC( of f set)
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* Implements the Volume API
* Class name : vl Vol une
* Volume objects are the “volumes”
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Volume API :
e VVolume information

e Metadata for each volume
e File I/O function calls
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Goals:
* Provide API for reading data from files
* Provide API for writing data to files
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File Input/Output API
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VolVisSLC RAW New Format

1 ! 1

SLC Files RAW Files New Eormat
Files
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Volume File I/O API :

* For reading
readl nf o()

r eadDat a()

* For writing
writelnfo()

wri t eDat a()
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Volume File I/O API :

* File Extensions
get Fi | eExt ensi ons()
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vl Slice

* vI TXFunct i on
* vl H st ogram
* vl O ock

* Math :

vl Tri pl e, vl Vector, vl Normal

vli Mat ri x

viDm vliUnit, vl Polnt
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* Any task on a volume

* Image processing
* Volume rendering
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Volume Processing API

Thresholder Eroder New Processor
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Volume Processing API:
* config()

* set Vol une()

*run()

*resul ts()
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vl Var Li st Class
* set (name, val ue)

* get (nane, val ue)
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Goals:

* Fast

* Ease of use

* Hiding templates
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System :
* Linux OS
* GNU C++ compiler




OQpanVL . R
The Open Volume Library I m p I em ent at I On

Multiple data types :
* Use of templates

* Volume Data Layout API Is
templatized
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Shared Library (.so files) :
* Dynamically linked library

* Linking at run time
Applications can use updated version

Reduces memory footprint
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Plugins:

* Everything in OpenVL is a plugin

* The core library has very little
functionality
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Plugins:

* Dynamic plugins
All plugins are dynamic plugins

Shared library file (.so file)

Loaded at run time when needed

GRC2003
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Plugins:

* Plugin manager
Keeps track of available plugins

Loads plugins as and when needed

* Trader
Looks for and returns the requested plugin
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* Creating a volume

vl Vol une *vol = new vl Vol une(vl D n{ 50, 40, 20), Unsi gnedl nt 8);




OpanVL GRC2003
The Open Volume Library EX am p I e C Od e

* File Input / output:

vl Vol une *vol = new vl Vol une();

vol - >read("sanpl e. sl c");

vol ->wite("sanple.raw');
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* Accessing volume information:

cout << "Dinensions : " << vol->dim) << endl;
cout << "Voxel units : " << vol->units() << endl;
cout << "Bytes per voxel: " << vol ->bytesPerVoxel () <<

endl :
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* Accessing volume data:
vl Vol une *vol = new vl Vol une(vl D m( 50, 40, 20), Unsi gnedl nt 8) ;
viVol lter<uint8> iter(vol);
ui nt 32 count (0);
while(liter.end()) {
1 f(iter.get() !'= 0) ++count;

| ter.next();

}

cout << "No. of non-zero voxels : " << count << endl;
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* Using a volume processor:

vl Vol une *vol = new vl Vol une();
vol - >read("sanple.slc");
vl Vol une *maskVol = new vl Vol une(vol ->di m());

vl Pl ugi n *proc= vl Kernel ::trader()->getPl ugi n("Vol Processor", " Threshol der");
If (!proc) return;

proc- >set Vol une(vol ) ;

proc->config()->set(“mskVol”, maskVol);

proc->config()->set("Threshol dLow', (uint8)(100));
proc->config()->set("Threshol dH gh", (uint8)(150));

I f(!proc->run()) return;

std::cout << "Threshol ding done." << std::endl;

maskVol - >wri te("sanpl e_t hreshol ded_mask. sl c");
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* More plugins!

* Layouts
Texture memory based layout

Networked layout

Disk-Cache layout
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* Volume Rendering API
Unified API for different engines

Similar to OpenGL and VLI (Volume Pro's API)
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e Source is CVS controlled

* Available freely under LGPL license
from the OpenVL website

* Mailing list for users
* Bug tracking

* Encouraged to get involved!
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Availability:

* Source
You need gcc 2.96 or gcc 3.2

e Binaries

Two sets of RPM packages are available for
Linux distributions based on

» gcc 3.2 (Mandrake 9.x, RedHat 9.0, etc.)
» gcc 2.96 (Mandrake 8.x, RedHat 7.3, etc.)
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Statistics (4 months):

e ~ 300 downloads
* ~ 5000 page hits
e ~ 25 000 lines of code

* Plugins:
5 File 1/0

~ 10 Image processing

GRC2003
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Contributors:

e S. Yokum-Stover
* K. Hegeman
e M. Lakare
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OpenVL Website:
http://openvl.sourceforge. net
&

http://www. cs. sunyshb. edu/ ~vi sl ab
/ proj ects/ openvl
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Thank Y ou!




