A GPU-powered Computational Framework for Efficient 3D Model-based Vision
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PROBLEM
' Provide efficient implementations for hypothesize-and-test vision methods |

that incorporate intense rendering as means of simulation.
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MAIN IDEA

e 3D rendering is an inherently parallel process that
is delegated to parallel hardware (GPUs)

e Parallel test/comparison criteria constitute the
dominant case

e Exploitation of GPUs beyond traditional 3D ren-

In  computer vision,

problems are solved by employing

hypothesize-and-test methods. Hypotheses can be made comparable to

dering to satisfy the challenging computational

"DIRECTX 9

demands of 3d model-based vision methods

APPLICATIONS

Tracking of ‘‘kinematic forests”

acquired images by means of 3D rendering.

METHOD
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3D hand tracking from multiple
cameras [1, 2]
(2 fps for 4 cameras)

The tiled rendering process. Unique data are uploaded to the
GPU, exploded into a tiled plan, processed in the vertex level and
output in primary maps for later processing. Although there might be
overlap of projected geometry across tiles during vertex processing
this is remedied at the pixel-processing stage.
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Feature-mapped
Observations

Differentiation Reduction

3D hand-object tracking from

multiple cameras [1, 4]
(2 fps for 4 cameras)

observations’ feature space. Observations are implicitly tiled so as
to match the tiled rendering of all hypotheses. A pixel wise differ-
entiation is applied and the result is finally summed over the logical
tiles by means of subsampling (data implosion).
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