
Geometrically Constrained Object
Tracking in Non-Overlapping Calibrated
Cameras within a Bayesian Framework

Dileepa Joseph Jayamanne

(128004A)

Thesis submitted in partial fulfillment of the requirements for the degree
Master of Philosophy

Department of Electronic and Telecommunication Engineering

University of Moratuwa
Sri Lanka

August 2014



Declaration

I declare that this is my own work, and this thesis does not incorporate without
acknowledgement any material previously submitted for a degree or diploma in
any other university or institute of higher learning, and to the best of my knowl-
edge and belief it does not contain any material previously published or written
by another person except where the acknowledgement is made in the text.

Also, I hereby grant to University of Moratuwa the non-exclusive right to re-
produce and distribute my thesis, in whole or in part, in print, electronic, or any
other medium. I retain the right to use this content in whole or part in future
works (such as articles or books).

Signature: Date:

The candidate, whose signature appears above, carried out research for the MPhil
dissertation under my supervision.

Signature: Date:

i



Abstract

When establishing correspondence between objects across non-overlapping cameras,
the existing methods combine separate likelihoods of appearance and kinematic features
in a Bayesian framework, constructing a joint likelihood to compute the probability of
re-detection. So far, no method has assumed dependence between appearance and kine-
matic features. In this work we introduce a novel methodology to condition the location
of an object on its appearance and time, without assuming independence between ap-
pearance and kinematic features, in contrast to existing work. We characterize the
linear movement of objects in the unobserved region with an additive Gaussian noise
model. Assuming that the cameras are affine, we transform the noise model onto the
image plane of subsequent cameras. This noise model acts as a prior to improving
re-detection. We have tested our hypothesis with toy car experiments and real-world
camera setups. The prior constrains the search space in a subsequent camera, greatly
improving the computational efficiency. Our method also has the potential to distin-
guish between similar-type objects, and recover correct labels when they move across
cameras.

Index terms— Multi-camera tracking, non-overlapping cameras, priors for object
re-detection, affine transformation of noise model.
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