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Introduction

We consider multi-target tracking via probabilistic data association among tracklets (trajectory fragments), a mid-level representation
that provides good spatio-temporal context for efficient tracking. Model parameter estimation and the search for the best association
among tracklets are unified naturallywithin a MCMC sampling procedure. We adopt Markov Chain Monte Carlo Data Association
(MCMCDA) to estimate a varying number of trajectories and the optimal model parameters in an unsupervised manner.

Method

To recover the trajectories of moving
foreground objects in the video, we first
extract short-term tracklets from
overlapping temporal windows by
running a tracker within a short time
period. The resulting partial trajectories
are less prone to drift and occlusion
than a long trajectory. Then we extract
eight types of tracklet-level features Z to
model the prior and likelihood of
desirable tracklet partitions based on
spatial, motion, and appearance
consistencies. MCMCDA is used to
automatically infer the optimal model
parameters A and the tracklet partition w
based on stochastic mode seeking in
the combinatorial solution space.
Several reversible moves are carefully
designed for efficient sampling.
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estimated tracklet partition

p(A]6) ~ Gamma(6°,6")
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P(Aj|—) ~ Gamma(c;, B)
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Color Appearance
Object Size

Spatial Proximity
Velocity Coherence

p(Al6)
p(ogI/\)

False Alarms
Trajectory Length
Merge Pair

Spatial Overlap

feature extraction

p(Zlw.A)

Bayesian modeling
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MCMC moves

Algorithm 1 MCMCDA with parameter estimation
Input: Z, nye, o, 8  Output: 1*, o™

forn =110 ny,.

Initialization: @ < @, A ~ Gamma(8°,0'), (1%, ©*) = (1, ap)

update @ sample a move m from the distribution p,(n1)

propose @’ from the move specific proposal p,,(®|A)
sample U ~ Uniform(0,1)
o — o' if log(U) <log(A(w,w'))

update A update a, f§ according to Eqn. 13
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sample A ~ Gamma(ot, f3)
(A1 0) — (A 0)if ple.A|Z) > plo’, 1"|7)




