
 

Communicated by Yi Zhe Song

Accepted Manuscript

Anomaly Detection Via Short Local Trajectories

Sovan Biswas, R. Venkatesh Babu

PII: S0925-2312(17)30349-1
DOI: 10.1016/j.neucom.2017.02.058
Reference: NEUCOM 18132

To appear in: Neurocomputing

Received date: 6 October 2015
Revised date: 19 December 2016
Accepted date: 14 February 2017

Please cite this article as: Sovan Biswas, R. Venkatesh Babu, Anomaly Detection Via Short Local
Trajectories, Neurocomputing (2017), doi: 10.1016/j.neucom.2017.02.058

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.neucom.2017.02.058
http://dx.doi.org/10.1016/j.neucom.2017.02.058


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Anomaly Detection Via Short Local Trajectories

Sovan Biswas & R. Venkatesh Babu

Supercomputer Education and Research Centre,
Indian Institute of Science,

Bangalore, India
Tel.: +91-944-857-0970
Fax: +91-80-2360-2648

Abstract

Trajectory provides an important motion cue in describing the behavior of
the moving object and can be used effectively for anomaly detection. But
traditional trajectories or tracklets used for analysis have limitations due to
various tracking irregularities. In this paper, we propose a novel idea of de-
tecting anomalies in a video, based on short history of a region in motion.
These histories are defined as short local trajectories (SLT). In contrast to
traditional tracklets, these SLTs are extracted for super-pixels belonging to
foreground objects. This captures both spatial and temporal information of
a candidate moving object. Furthermore, the proposed trajectory extraction
is suitable across videos having different crowd density, occlusions, etc. The
trajectories of persons/objects at a particular location under usual condition
have certain attributes. Thus, we have used Hidden Markov Model (HMM)
for characterizing the usual trajectory patterns for each defined region. The
proposed algorithm takes SLTs as observations and measures the likelihood
for each super-pixel of being anomaly based on learned HMMs. In order to
avoid the influence of noisy trajectories, we have computed spatial consis-
tency measure for each SLT based on the neighboring trajectories. Thus,
anomalies detected by the proposed approach are highly localized as demon-
strated from the experiments conducted on three anomaly datasets, namely
UCSD Ped1, Ped2 and a newly proposed CHUK-Crowd Anomaly Dataset.
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