
DOI: 10.4018/IJDLDC.330587

International Journal of Digital Literacy and Digital Competence
Volume 14 • Issue 1 

This article published as an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and production in any medium,

provided the author of the original work and original publication source are properly credited.

*Corresponding Author

1

Identification of Trajectory Anomalies 
on Video Surveillance Systems
Suman Mondal, Raja Narendra Lal Khan Women’s College (Autonomous), Vidyasagar University, India*

Arindam Roy, Prabhat Kumar College, Contai, India

Sukumar Mondal, Raja Narendra Lal Khan Women’s College (Autonomous), Vidyasagar University, India

ABSTRACT

Recently, CCTV surveillance applications have remarkably developed for public welfare. However, 
the investigation of different techniques for online implementation is always significantly restricted. 
Numerous implementations propose for detecting irregularities of moving objects in the videotape. 
Performance of fuzzy in trajectory’s anomaly is one of the most robust detection procedures. In this 
paper, the authors propose a fuzzy implemented trajectory anomalies detection technique with the 
help of some parameters such as velocity, path deviation, and size of the moving objects. The critical 
aspect of the framework is a compact set of highly descriptive features extracted from a novel cell 
structure that helps us define support regions in a coarse-to-fine fashion. This paper also illustrates a 
small outline of different detection techniques. The authors also exhibit the outcome of experiments 
on the Queen Mary University of London junction dataset (QMUL).
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INTRoDUCTIoN

Anomaly detection is one of the most difficult problems in computer vision, mostly because it is 
difficult to extract a particular feature that connects to a particular occurrence. Instead of merely 
encoding spatial information on a picture, video also encodes motion information. However, the process 
of extracting more information necessitates large resources. Video analysis using two modalities 
provides significantly more information to detect a specific activity. Designing an information 
extraction approach that can efficiently and quickly represent information from videos is crucial.

Several studies have tried to use handcrafted features to categorise anomalies in videos. Edge 
Oriented Histogram (EOH) and Multi-layer Histogram of Optical Flow (MHOF) are two suggested 
techniques for detecting anomalies that represent appearances and motion, respectively (Cong, Yuan, 
& Tang, 2013). A different approach makes use of the shift in the temporal pattern by computing 
Markovian differences from the local pattern while the time scale is modelled globally (Dogra, Ahmed, 
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& Bhaskar, 2016). With the use of the Gaussian Mixture Model (GMM), which uses mean shift to 
calculate location, speed, and direction, it is possible to identify vehicles in video and determine 
whether or not an accident will occur (Hui, Yaohua, Lu, & Jiansheng, 2014).

A generic technique to detecting anomalies, in addition to identifying anomalies in a particular 
criminal activity, involves employing a spatio-temporal feature detector to extract local descriptors of 
a normal event and training a classifier to obtain the global representation of a normal event. Despite 
the high cost of computing required, iDT is usually recognised as the best hand-engineered approach 
(Tran, Wang, Torresani, Ray, Lecun, & Paluri, 2018). When trained on a dataset of typical movies, 
all of these algorithms will identify patterns with low probabilities as anomalies.

At present days, our real−world network requires an automatic surveillance system. It is 
impossible to go after and review every entity in a surveillance network from everywhere in the 
real-time world. Detecting and identifying isolated and unfamiliar events from surveillance areas is 
exceptionally required to protect our society from massive illegal activities. To reduce human resources 
and preserve our essential institution, we utterly require an automated detection of abnormality on a 
surveillance system from several dimensions. In the present life, abnormality detection is an integral 
part of different research fields of computer vision. This research integrates and employs distinct 
sectors like person activity detection, human identification, visual surveillance, object trailing, etc. 
The researchers in this domain have done the execution of different experiments (Chandola, Banerjee, 
Kumar, 2009). The explorers furnish the inspection of various propositions to innovative outlooks in the 
publication (Sodemann, Ross, & Borghetti, 2012). However, it is insufficient to convey the necessary 
circumstances and challenges in this area. A colossal view and understanding of the presence of a 
data bank are essential, and no such endeavors are built in the orientation relating to our expertise. 
Here, we propose an innovative approach to detect anomalies in the video to help automated visual 
surveillance search organization. This paper also affects the new investigators, scientists, explorers, 
and students to take part in cracking drawbacks in this domain.

In the present situation, to terminate criminal offenses or traffic violations, CCTV (Closed−
Circuit Television) surveillance the system has made other desires in numerous surroundings such 
as different stations, airports, critical convergence, etc. Acceptable identification and estimation of 
unpredictable activities within an area of interest are integral to a video surveillance network. Prompt 
detection of these relatively rare events that enable proactive calculation involves constant analysis 
of all the directions.

In this study, we suggest a brand-new framework for detecting video anomalies that is appropriate 
for all types of uncertain situations. Our framework uses a new cell structure to extract motion 
information from the scene based on local activity like velocity, path deviation, and object size. As 
a result, there are much less characteristics to process throughout the training and testing phases, 
which speeds up calculation. Our framework’s primary features are:

• Foreground occupancy and optical flow features can be found in the short set of features that was 
extracted. While features from optical flow are helpful to detect events connected with abrupt 
motion, such as panic or fighting, features from foreground occupancy are valuable to capture 
events associated with weak motion, such as loitering or the aberrant presence of items.

• In complex settings where anomalous occurrences may be caused by quick motion, weak motion, 
or a combination of the two, a novel inference model has been used to appropriately explain 
the activity. This is especially helpful for sequences portraying realistic events, such as robbery, 
automobile accidents, and other perilous scenarios.

We use a well-known existing dataset to test our framework. The evaluation findings demonstrate 
that our framework outperforms several methods and produces outcomes that are competitive with 
those of other methods. Our framework achieves frame processing times in both scenarios that are 
appropriate for computation of sequences with up to 30 frames a second (FPS).
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