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ABSTRACT

Graphics and vision are approximate inverses of each other:
ordinarily Graphics Processing Units (GPUs) are used to
convert “numbers into pictures” (i.e. computer graphics).
In this paper, we propose using GPUs in approximately the
reverse way: to assist in “converting pictures into numbers”
(i.e. computer vision). The OpenVIDIA project uses single
or multiple graphics cards to accelerate image analysis and
computer vision. It is a library and API aimed at provid-
ing a graphics hardware accelerated processing framework
for image processing and computer vision. OpenVIDIA ex-
plores the creation of a parallel computer architecture con-
sisting of multiple Graphics Processing Units (GPUs) built
entirely from commodity hardware. OpenVIDIA uses mul-
tiple Graphics Processing Units in parallel to operate as a
general-purpose parallel computer architecture. It provides
a simple API which implements some common computer vi-
sion algorithms. Many components can be used immediately
and because the project is Open Source, the code is intended
to serve as templates and examples for how similar algo-
rithms are mapped onto graphics hardware. Implemented
are image processing techniques (Canny edge detection, fil-
tering), image feature handling (identifying and matching
features) and image registration, to name a few.
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Figure 1: A computer vision machine with 6 PCI
graphics cards, and 1 AGP graphics card. Each
graphics card runs pattern recognition and com-
puter vision tasks in parallel, creating a cheap, pow-
erful, and easily constructible parallel architecture
well suited for pattern recognition and computer vi-
sion.

form, OpenVIDIA, chirplet transform, mediated reality

1. INTRODUCTION

OpenVIDIA is a programming framework that uses single
or multiple graphics cards to operate as a general-purpose
parallel computer architecture for fast computer vision and
image processing. Realtime image processing and computer
vision algorithms can be computationally intensive, exceed-
ing the capabilities of the CPU. OpenVIDIA utilizes the
GPU that is present on modern graphics hardware to ex-
pand the computational resources that are available to these
algorithms. Furthermore, the design of the GPU architec-
ture provides higher performance for many vision algorithms
than the CPU.

One may consider computer graphics and computer vision
to be, in some way, “inverses” of one another since the task
of graphics is the task of image synthesis whereas image
processing can be considered the task of image analysis.

The OpenVIDIA project explores the notion of using com-
puter graphics hardware “in reverse” to accelerate the com-
puter vision task of image analysis even though graphics
hardware was initially designed for rendering images, or im-
age synthesis. Furthermore, OpenVIDIA explores a parallel
“graphics for vision” architecture created by placing multi-












