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I. Introduction

First quantitative evaluation of Bayesian
methods for the 3D tracking of humans in video
1. Novel human motion dataset
2. Baseline software - Matl&b
3. Evaluation measure

II. Data

*“Tru¢’ 3D human poses captured
with 6 camera Vicon system (1M-
pixel) using reflective markers

Model the human 31 parameters —
body as a skeleton position and orientation
(kinematic tree) of the pelvis and

with tapered relative joint angles
cylinders around it between limbs

* Synchronized, multi-camera,
calibrated video captured with 4
Pulnix TM6710 cameras (60Hz -
644x488)

« Coordinate frames aligned offline
by tracking visible markers
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IV. Error Measure

* Pose error

Average 3D Euclidean distance at
various marker locations

* Algorithm “ neutral error
SIR, APF, Kalman Filter

Sample from parametric distributions or
when using a large number of particles

V. Results

Reference algorithnground truthinitialization / 200 particles / 5 layers / 4 cameras / edge (GS) + silhouette likelihoodlynamics
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VI. Conclusions

* In constrained laboratory environments, one
subject and only self-occlusion, current metho
perform quite well

multiple camerasndbackground
subtractionare require to achieve reliable
tracking

many current methods may be
inappropriate in more natural settings

» Needreliable image likelihood& cases where|
the background is not static

edges helpful for localization

» Need human motion specific priors (monocul
case)

« Inference algorithms

APF works very well in a controlled
environment, but does not model uncertaint
(unimodal)

SIR compares well to APF, maintains
multiple hypotheses, but requires a
constraining prior

* Ground Truth Data
can compare methodgsiantitatively

parameter optimization from training data
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