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Introduction

o The goal is to build a framework that eases the
development of visual tracking systems

o Visual tracking estimates the evolution of a system
state through time
o Particle Filter (PF) uses a population of N estimations
It can be computationally expensive
But it is highly parallelizable



Introduction (particle filter)

]
o Initialization:

o Create a new random population
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Introduction (particle filter)
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0 Evaluation:

Using the measurement model, each particle is weighted
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Introduction (particle filter)

o Estimation:

Particle with the highest weight is selected as the best
estimator at time step t




Introduction (particle filter)

0 Selection and diffusion:

o A new population is generated based on the system
estimate, and every particle is diffused to provide diversity

t t t+1
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2D Articulated Tracking

1
e Our 2D articulated tracking problem in

2009
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2D Articulated Tracking

]
o In each frame we know:
The previous state of the system
The blob information
The edge information




2D Articulated Tracking

o Each particle defines a image regions that are
measured and compacted in tiles (32x32)
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2D Articulated Tracking o
]

0 Because the evaluation of each particle is independent
on each other, It is highly parallelizable
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2D Articulated Tracking

o Reducing the compact texture results in the particles
weights

o Reducing all the weights give the best particle

o A new population is created by a resampling technique
(or any other mechanism)




2D Articulated Tracking

Fps (higher is better)
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CUDA Adaptation

o OpenGL + Shaders:
Good performance
Reduction: requires power of 2 tiles (i.e. 32x32)
o OpenGL for rasterizer, CUDA for Reduction:
Reduction: more efficient for arbitrary tile size
Interoperability impact performance
o CUDA Rasterizer and Reduction:

For high number of tiles it is as efficient as OpenGL+Shader
without its drawbacks
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3D Visual tracking

o Calibrated and
synchronized system

o In a multiview system,
many images
simultaneously

o Increased

computational cost of
evaluation




3D Visual tracking

0 3 DOF (x,y,z) to a 3D Volume (8 vertices)

8 vertices




3D Visual tracking

o 3D Volume (8 vertices) to an Axis Aligned Bounding Box

8 vertices AAB

X+ Ym
ﬂ\t,i = th(k,l)

k,I=X0,y0




3D Visual tracking

o One thread block obtain
the weight of one
particle

o The AABB approach
simplified computation
but induce some error

o The remaining PF
stages are similar




3D Visual tracking
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3D Visual tracking
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3D Visual tracking

FPS GPUs Comparison
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3D Visual tracking
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3D Articulated Tracking

o Articulated body model with more than 30
DOF

larger particle population
very computationally expensive evaluation

o Each particle is represented by multiple
regions (articulated) in many images (3D)

o Regions no longer axis aligned and
cylindrical



3D Articulated Tracking

o PF alone is not enough
o Huge state space




Conclusions
o Particle filter is a scalable and parallel friendly method.
o Its weight computation is the most demanding stage
o 2D articulated tracking
Up to 630 fps on GPU using shaders (256 particles)
o 3D object tracking
Improvement of almost x50 against CPU
Good accuracy with 100 particles running at 300 fps.
o Now combining both ideas for the 3D articulated problem
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