REAL-TIME OBJECT TRACKING AND SURVEILLANCE
USING A PARALLEL COMPUTING ARCHITECTURE

Tharindu Darshana Gamage

(118071N)

AT
o,

JJ\./SL\./\./ Ul 1vidAdoLlul Ul vUuviluviliv oy

Department of Electronic and Telecommunication Engineering

University of Moratuwa
Sri Lanka

December 2013



REAL-TIME OBJECT TRACKING AND SURVEILLANCE
USING A PARALLEL COMPUTING ARCHITECTURE

Tharindu Darshana Gamage

(118071N)

AT
o,

Thesis ULl u 111 IJ(LL tdl 1uininniceliit vl u1v L\_/\.lullblllblllo 1U1 u1v uegree Master of

Science.

Department of Electronic and Telecommunication Engineering

University of Moratuwa
Sri Lanka

December 2013



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 knowledge 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 reproduce and distribute my
thesis, in whole or in part in print, electronic or other medium. I retain the right to

use this content in whole or part in future works

Signatu

The above candidate has carried out research for the Masters thesis under my supervision.

Signature of the supervisor: Date:

Signature of the supervisor: Date:



Abstract

|Closed-circuit television (CCTV)|cameras are used widely in surveillance applica-

tions where operators need to constantly monitor the videos on the video wall. The
objective of this research is to improve the efficiency of the personal who monitor
the videos in vehicle surveillance applications. Two types of vehicle surveillance are
considered: the detection of vehicles coming to a stop, and tracking moving vehicles
through multiple cameras.

The event of a vehicle coming to a stop occurs in situations such as vehicles stop
at the toll plaza at express ways or car parks. The purpose of detecting a vehicle
coming to a stop is to minimize frauds which may occur during the toll collection

process. The approach to minimize such frauds is by using the vehicle count as a

reference. '.lfhﬁ'e_‘use ofjGriaphiesBracessing Unit{GP Wkito prdeess the videos reduces

the averag e’_)fi(:_e"cution tinnedionmn (.096516 00758

The detﬁéﬁﬁon avid¥rackinglmaving vehicle through multiple cameras are con-
sidered as the second type of vehicle surveillance. These multiple cameras are fixed
in different locations and the same vehicle may appear on different cameras in dif-
ferent times. It is a tedious process to manually track these vehicles through non-
overlapping cameras. In the approach of tracking moving vehicles through multiple
cameras the processing power of are used. parallelize the detection al-
gorithm to achieve the real time performance for two video streams which are pro-
cessed concurrently. The algorithm which matches the vehicles through multiple
cameras gives an accuracy of over 80%.

In the events of detecting a vehicle coming to a stop and detecting and tracking
moving vehicles through multiple cameras, the processing power of are used
to reduce the processing time of a frame to achieve the real time performance.
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