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A Review on Multiple Object Detection and
Tracking in Smart City Video Analytics
Fancy Joy, V. Vijaya kumar
Abstract: Moving object detection and tracking are the two
important challenging tasks in the smart city video analytics
system.It is challenging due to occlusion, presence of shadows,
cluttering, dynamic background, noise etc.Detection of moving
objects, tracking, object matching across multi-camera, and reidentification are the basic steps of multi cameravideo analytics
system.Multiple object detection and tracking in smart city video
analytics can be developed according to appropriateness of
society such as intelligent surveillance, smart parking, traffic
monitoring, vehicle navigation, smart healthcare etc. The goal of
this paper is to analyze and review various approaches towards
multiple object tracking.

Basic steps for moving object detection and tracking in
smart city video analytics depicted in Figure 1.
Video sequences

Video preprocessing
Multiple object
detection
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I.

INTRODUCTION

Moving object detection and tracking are the two most
significant steps in various video based applications such as
video analytics, traffic monitoring, suspicious event
detection etc. Video analytics is the emerging technology
where computer vision and pattern recognition techniques
are used to filter and manage real time surveillance video for
intelligent monitoring (Ghasemi& Ravi Kumar,2015).Smart
city video analytics detects and determines temporal and
spatial events to automatically analyze video. The key steps
of smart city video analytics consist of object detection,
tracking the object from frame to frame and camera to other
camera,object matching across camera. Detection and
tracking become challenging task due to occlusions,
illumination variation, presence of shadows, complexity of
background etc.
The organization of this paper is arranged as follows,
Section 2 describes the steps for moving multi-object
detection and tracking, Section 3 discuss the applications
and challenges of multi-object detection and tracking and
section 4 presents the conclusion.
II.

Feature extraction&
matching

MOVING OBJECT DETECTION AND
TRACKING

Video analytics analyzes live or recorded video and
generates data for pre-emptive action or datamining
purposes (Vijayakumar& Mini T.V, 2017).video data
includescollection of video frames with temporal features.
Object detection from a frame and keep tracking that objects
throughout the multi camera surveillance is a challenging
task. In order to track multiple objects across multi-camera
surveillance needs to extract features or information of
objects from video data.
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Multiple Object
tracking
Figure1: Basic steps for multiple moving object detection
and tracking.
Video data contains sequence of video frames .It may
contain irrelevant data such as noise.Hence video
preprocessing is required to convert collected data to a
quality one. This process is also known as key frame
extraction. Features of detected objects are tracked and
stored it corresponding repository for further processing
such as multiple object detection and tracking.Multiple
object tracking trace each detected object in video from
frame to frame and camera to camera.
A.

Video Preprocessing

Video analysis become complex task due to occlusion, blur
in images, illumination variation, noise etc. To overcome
these challenges an efficient key frame extraction technique
is needed.Key frame extraction has a vital role in video
preprocessing.Zhenget.al(2015) used parallel key frame
extraction method using motion information and local
maxima extraction for smart city surveillance.Makandarand
Mulimani(2016) proved that key frame extraction using
maximum value of video frame difference achieved better
accuracy in key frame extraction. Video data contain
different kinds of noises such as median noise, mean noise,
impulse noise, guassian noise etc. Noises reduce the quality
of images.Domanskiet.al (2009)M.F Hashmi et.al (2016)
used morphological operations(dilation and erosion) for fast
removal of noise from videoframe.Samidhaand Amit(2013)
suggested condensation approach for efficient video
denoising.
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Proposed method used non local means particle filter
algorithm. But the approach is computationally
expensive.Clement Godard et.al(2016) used deep burst
denoising technique for reducing noise. The authors used
deep neural architecture to process burst of images. Still
needs to improvement for real time videos.Hou and
Shen(2018) suggested image denoising with morphology
and size adaptive block matching method achieved better
results in less computational complexity.
B.Object Detection

It is used to find out the presence of object in a video frame
and to detect those objects. It is classified into four
categories such as template matching, knowledge extraction
based, Object Based Image Analysis(OBIA) based, and
machine learning based. Template based method uses a rigid
template for detecting moving objects in small scale
variation and depends on scale and variation(FengGe et.al,
2008).Knowledge based techniques are based on rules that
codify the human knowledge about the objects of interest
and its characteristics(https://medium.com).Itis based on
contextual and geometrical knowledge (Cheng &
Han,2016).OBIA based method comprises two steps; image
segmentation and classification for moving object detection
(aydin et.al, 2017). Machine learning based uses object
detection machine learning technique mainly for feature
extraction, feature fusion, classification etc (Cheng & Han,
2016).
C.Multiple Object Detection

Multiple object detection is quite different from single
object detection. It can be used for many applications such
as sports, traffic monitoring, crowded scenes, security
monitoring etc. Author Del-Blanco et.al(2012) developed an
efficient frame work for multiple object detection and
tracking. They used foreground detection with ellipse fitting
method, which is the combination of Expectation
Maximization algorithm and Levenberg Marquardt
algorithm. The method used novel Bayesian tracking
approach that can handle multimodal distribution, false
detection and missing detections. Morimitsu et.al(2014)
used spatio-temporal approach using graphs and probability
maps for multiple object detection .low level features,
temporal consistency and structural properties were used to
obtain better results. Improvement is needed to detect
multiple objects independent of its color. Ashna and
Nishidha proposed multiple object detection and tracking
method based on local sparse representation. For multiple
object detection the authors employ super pixel image
segmentation followed by detection step with support vector
machine (SVM) algorithm. They used sparse representation
method along with incremental sub space learning for
template update, solve the problem of occlusion. Tiancheng
Li et.al (2017) proposed clustering for filtering (C4F)
method multiple object detection. Prior knowledge about
object is not needed for detection and it can also handle time
varying uncertainties such as noise, clutter, misdetection etc.
But it is only suitable for specific applications.
AnkushMahoraet.al(2017) used frame difference method
with gaussian mixture model and background model. The
method can overcome varying illumination condition,
dynamic background, shadows, camouflage, and
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bootstrapping. Supreeth and Chandrashekar(2018) proposed
mixture of Guassian based background subtraction method
for multiple moving object detection. It can handle varying
illumination condition, shadows, camera jitter, and
occlusion. Mahalingam and Subramoniam(2018) used
mixture of adaptive Gaussian model for multiple object
detection. The method improves accuracy. But enhancement
is needed to detect multiple objects in very crowded scene,
extreme illumination variation condition and occlusion.
Multiple object detection in smart city video analytics still
become challenging one. A flexible algorithm is required for
multiple object detection.
D.Feature Extraction and Matching

Extracted appearance based features can be color, shape,
edge, position color histogram, histogram oriented gradients
etc. can form a feature space
(yazdi and Bowmans,
2018.).GLOH, SURF, and SIFT descriptors are used to
represent moving object.Shift Invariant Feature Transform
(SIFT) is more efficient because it generate features which
are robust to noise, scale variation, and illumination but it is
relatively slow to compute and match (Mikolajczyk and
Schmid,2005). This can be overcome by speed Up Robust
Features (SURF)(H.Bay et.al,2008Weng et al.,2013).SURF
is used 64 vector for storage and in case of feature matching
features are matched only if they have same contrast(H.Bay
et.al,2008;Karami et.al,2017).Bhosale et.al(2014) also used
SURF algorithm for feature extraction for multiple object
detection.Binary Robust Independent Elementary Features
(BRIEF) used binary strings as efficient feature descriptor
(Calonder,2010). BRIEF is very fast for both building and
matching.Rublee et.al used Oriented FAST and Rotated
BRIEF(ORB),very fast binary descriptor based on BRIEF
and resistant to noise (Rublee et.al, 2011).ORBact as an
alternative to SIFT and SURF.Histogram oriented
gradient(HOG) feature extraction method calculate the
gradients, generate a histogram and normalize blocks. Local
histogram used to represent moving object (Yuqian Li
&Guangda Su, 2015).It is susceptible to illumination
changes.
E.Object Tracking

Tracking can be defined as the problem of estimating the
path of an object in theimage plane as it moves around a
scene (Ghasemi& Ravi Kumar, 2015). Multiple cameras
required to cover wide area. Tracking in multi-camera
surveillance is quite different from single camera
surveillance. Tracking is the term is used to detect the
moving objectsposition and tracking them through video
sequences across different camera. Object tracking
approaches categorized in to three; pointtracking,
kerneltracking, silhouettetracking. Point tracking method
detect object in successive video frames and represent it as
points, then associate these point to based previous state
(object position and motion) of object (Yilmaz et.al, 2006).
External technique is needed to detect object in each frames.
Kernel tracking track the object by computing kernel (object
shape
and
appearance)
motion in consecutive
frames(Yilmaz et.al, 2006).
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Motion indicate the translation, rotation and affine.
Silhouette tracking is based on estimating the object region
in the each frame(Yilmaz et.al, 2006). Object region consists
of information such as appearance, shape etc. It uses either
shape matching algorithm or contour evaluation algorithm
for tracking.

III.

The main applications of moving object detection and
tracking are the follows (Fancy and Vijayakumar,2018):
A.
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Motion based recognition:

Identification of objector its motion based on motion in
series of images(Yilmaz et.al, 2006).Zhang et. al (2013)
used color based meanshift segmentation algorithm for
detection and Bayesian kalman filter with improved mean
shift for tracking in multi camera network.It requires
improvement to increase performance.Coskun and Unal
(2016),used camshift technique for tracking, but technique
fail to perform video with full occlusion. Oiwa et al.
(2016) constructedprobabilistic background model for
tracking the objects from video sequences. The speed and
accuracy of the method is high compared with the existing
one.

F. Multiple Object tracking

Multiple object tracking is more challenging than single
object tracking due to it needs one to one correspondence
between the observed object and target frame, tracking
similar object, etc. Authors Xin Li et.al(2010) ,Uke and
Futane (2016) , BimaSahbani, et.al(2016) used kalman filter
algorithm for multiple object tracking.Multiple target
tracking by particle filter algorithm was discussed by the
authors Jung et.al(2013),Shinji Fukui et.al(2016). Xin Li
et.al(2010) used feature based kalman filter method for
object motion detection for multiple object tracking. The
proposed method is able to ensure an efficient and robust
tracking with merge and split of multiple objects. Jung
et.al(2013) presented dual layer particle filter algorithm for
multiple object tracking. They used parent and child particle
as first and second layer respectively. Intersection Kernel
support vector machine was used by the parent particle layer
for detection whereas child particle layer for tracking .The
proposed system can be applied for video surveillance
application, human computer interaction and intelligent
transport system. Shinji Fukui et.al(2016) discussed particle
filter based tracking with image based localization. Authors
used 3D information of feature points and the camera
position for image localization. The method can track
robustly with objects with similar appearance and rotating
camera environment. BimaSahbaniet.al(2016) proposed
kalman filter with iterative Hungarian algorithm with euclid
distance for fast multi object tracking. The authors focused
on multiple players tracking football. The proposed multiple
object tracking computation could be implemented with less
computational resources. Uke and Futane(2016) presented
parallel kalman filter algorithm for motion estimation. They
proposed hybrid method of object detection using motion
estimation and tracking by parallel kalman filter. Shape and
corner features were used for extract tracking of objects.
The method achieves better precision and recall values.
Chandrajit M et.al(2016) used color and hue moments for
multiple object tracking. Nearest neighbor classifier and chisquare dissimilarity is applied to track objects in successive
frames. Still needs improvement in order to track multiple
objects under shadow and occlusion. AljosaOsep
et.al,(2016) proposed general tracking approach for tracking
multiple objects simultaneously without explicitly learning
about classifiers. The authors used competitive semantic
segmentation algorithm for tracking. The method achieves
competitive results in 3D tracking in close- range objects.
Supreeth and Chandrashekar(2018) used k-means clustering
for efficient multiple moving object tracking with
initialization and learning phase.The proposed method
handled occlusion, camera jitter and shadows.
Multiple object tracking is a difficult task compared to
single object tracking. A better algorithm is needed for real
time multi tracking.

APPLICATIONS AND CHALLENGES

B.

Automatic surveillance:

Observing a scene to identify dubious activities or
improbable actions (Yilmaz et.al, 2006).Sarkar et al.(2012)
used neural network based detection and tracking method in
low resolution surveillance video, but the method can’t
detect faces from gray scale images and also unable to
detect very small face images that is away from camera.
SamyS . A. ghoniemy (2015) uses multi objects visual color
tracking algorithm in real time surveillance. But it is
difficult
to
track
the
objects
in
dynamic
environment.Previtali et al. (2017) suggested P-tracking for
distributed multi camera multiple object tracking based on
distributed multi – clustered particle filtering for
surveillance video. Performance can be improved with more
cameras.
C.

Video Indexing:

Automatic annotation and retrieving the videos in
multimedia databases (Wilma et.al, 2006).Video indexing is
video concept detection. With the advancement of storage
devices large kind of video data are now publicly accessible.
In order to retrieve the required data from bulk data it needs
an automatic mechanism video indexing.Zhaet.al(2011)
used new active learning approachie. local learning
regularized least square model to utilize local structure of
video for interactive video indexing. Shruthi and
priyamvadha(2017) constructed different feature extraction
model with dominant frame generation for each video
frame. But it is not applicable in real time
video.Chamasemaniet.al(2017)
used
abstraction
forindexing and retrieval of surveillance video. Method
reduces the computation complexity compared to various
process used for video retrieval and proved significant
reduction in processing time also.
D.

Traffic monitoring:

Directing traffic flow by gathering real time statistics uses
GPU based Gabor filter as a directional filter to filter the
vehicle movement towards the camera. Accuracy of the
method needs to be improved. Hung presented a traffic
monitoring system for a mixed traffic flow via road
estimation and analysis to estimate the accurate traffic flow.
It is based on the road analysis and detection of vehicle
queue using surveillance camera.The method also used for
automatic timing control of
traffic signal.
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E.

Vehicle navigation

REFERENCES

Path planning based on videos and capability of avoiding
obstacles. Shinte and chorage used intelligent car parking
system using localization approach of robots. The system
optimizes the performance and resource utilization. Sensors
are used for avoiding obstacles.Roman S. Kulikov and
Alexandr I. Perov developed method for vehicle navigation
in urban canyon using global navigation satellite
system(GNSS).Accuracy can be improved by integrating
proposed method with other available method.
The challenges which affect the object tracking are follows:
F.

4.

5.

6.

7.

Partial and full object occlusion:

In real time the subject can be hidden by other object fully
or partially. Coskun presented object tracking using
camshift method. But the method is sensitive to full
occlusion.
I.
Presence of shadow:
Shadows occur due to block light from source. Cucchiara
proved that moving objects can be detected even in presence
of shadow.
J.
Complex object motion:
Tracking of very slow and very fast moving object is a
challenging task. Zavery developed efficient object
detection and tracking approach even the objects in very
slow and very fast moving.
K.

3.

Noise in images:

Noise is the factor which mainly affects the quality of video
frame. A low quality video can cause moving object
detection and tracking a complex one. Halkarnikaret
proposed object detection and tracking method gave good
result in noisy environment
H.

2.

Illumination variation:

Light variation on surface due to day time variation,
weather, obstacles to light source etc. Authors used object
tracking method under varying illumination condition. Still
some improvements needed.
G.

1.

Clutter:

It indicates confusing background which causes detection
and tracking difficult. Kim proposed moving object tracking
under cluttered environment. Method was sensitive to
illumination variation.
IV.
RESULTS
In this paper, we found that multiple object tracking has
become a major application area in computer vision.
Surveillance generally demands that objects are tracked over
a long periods of time, and in varying conditions. Tracking
become challengingbecause of illumination variation,
occlusion, motion of the camera, complex object shapes,
objects such as waving trees, etc.
V.

CONCLUSION

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

In this paper strongly recommended to many tracking
algorithm have been proposed to handle these issues,but the
problem is still exist. The surveillance area can be extended
with multiple cameras and the vision information can
overcome occlusion. This paper discusses various steps for
multi-object detection and tracking in smart city video
analytics. A better algorithm is required to detect and track
multi objects in smart city video analytics.

Retrieval Number: ES2132017519/19©BEIESP

8.

20.

21.

431

AbouzarGhasemi and C.N Ravi Kumar,A survey of multi object
tracking and detecting algorithm in real sceneuse in video surveillance
systems. International journal of computer trends and technology,vol
29 number 1, Nov 2015.
AljosaOsep, Alexander Hermans, Francis Engelmann, Dirk
Klostermann, Markus Mathias and Bastian Leibe, Multi-Scale Object
Candidates for Generic Object Tracking in Street Scenes,inIEEE
International Conference on Robotics and Automation (ICRA),2016.
AlperYilmaz,Omar
Javed,and
Mubarak
Shah,Objecttracking:Asurvey.ACM Computing Surveys, Vol.38,
No.4,Article 13,Dec 2006.
AnkushMahore, GiteshBhumkar and SmitaKulkarni, Multiple Object
Detection and Tracking Using Background Updating Model,
International Journal of Engineering Technology Science and
Research, Volume 4, Issue 11,November 2017.
awardanaAdiprawita, Kalman Filter and Iterative-Hungarian
Algorithm Implementation for Low Complexity Point Tracking as
Part of fastmultiple Object Tracking System,in
IEEE 6th
International Conference on System Engineering and Technology
(ICSET), 2016.
BhosaleSwapnaliB,Kayastha Vijay S,andHarpaleVarshaK,Feature
extraction using SURF algorithm for object recognition,International
journal of technical research and applications,vol.2,Issue 4,pp.197199,2014.
Calonder, M., Lepetit, V., Strecha, C., Fua, P.: BRIEF: Binary
Robust Independent Elementary Features. In: Daniilidis, K.,
Maragos, P., Paragios, N. (eds.) ECCV 2010, Part IV. LNCS,
vol. 6314, pp. 778–792. Springer, Heidelberg (2010).
Carlos R. del-Blanco, Fernando Jaureguizar, and NarcisoGarcía,An
Efficient Multiple Object Detectionand Tracking Framework for
AutomaticCounting and Video Surveillance Applications, IEEE
Transactions on Consumer Electronics, 2012.
Chandrajit M, Girisha R and Vasudev T,Multiple objects tracking
inSurveillance video using color and huMoments, Signal & Image
Processing : An International Journal (SIPIJ) Vol.7, No.3, 2016.
ChunfengShen ,Xueyin Lin and Yuanchun Shi, Moving object
tracking under varying illumination conditions, Pattern Recognition
Letters vol. 27 pp.1632–1643,2006.
Clement Godard, Kevin Matzen and Matt Uyttendaele, Deep Burst
Denoising,arXiv:1712.05790 vol.12017.
DaimuOiwa,ShinjiFukui,YujiIwahori,TsuyoshiNakamura,M.K.
Bhuyan,Tracking with probabilistic background model by density
forests,in:proceedings of IEEE/ACIS. IEEE, Oayama, Japan, pp.391396 ,2016.
Domanski L ,VallottonP,Wang Da-dong,Parallel van Herk/GilWerman image morphology on GPU using CUDA,In proceedings of
Conference Posters GTC, Santa Clara, CA, USA, 2009.
Du Yong Kim, Visual Multiple-Object Tracking for Unknown Clutter
Rate,Computer
Vision
and
Pattern
Recognition,vol.
1701.02273 ,2017.
EbrahimKarami, Siva Prasad, and Mohamed Shehata, Image
Matching Using SIFT, SURF, BRIEF and ORB: Performance
Comparison for Distorted Images,in 2015 Newfoundland Electrical
and Computer Engineering Conference,Canada,2015.
Edamund Ng GiapWeng,RehmanUllahKhan,Shahren Ahmad
ZaidiAdruce and Oon Yin Bee,Object tracking from natural features
in mobile augumentedreality.Procedia-Social and Behavioural
Sciences 97,pp.753-760,2013.
Fancy Joy and Vijayakumar V,A survey on detecting multiple moving
objects in smart city video analytics,International journal for research
in engineering application and management,Vol.04,Issue.04,2018.
Fabio Previtali, Domenico D Bloisy and Luca locchi, A distributed
approach for real time multi-camera multiple object tracking,Machine
Vision and Applications ,springer, March 2017.
P. P. Halkarnikar, H. P. Khandagle, S. N. Talbar, and P. N.
Vasambekar, Object Detection under Noisy Condition,in AIP
Conference Proceedings 1324, 288 ,2010.
Herbert Bay,AndreasEss,TinneTuytelaars,and Luc Van Gool,Speeded
Up Robust Features(SURF),Computer Vision and Image
Understanding,Vol.110,pp.346-359, Elsevier,2008.
Henrique Morimitsu, Roberto M. Cesar Jr., and Isabelle Bloch, A
Spatio-temporal Approach for Multiple Object Detection in Videos
Using Graphs and Probability Maps, ICIAR, Springer,PP.421428,2014.

Published By:
Blue Eyes Intelligence Engineering &
Sciences Publication

International Journal of Innovative Technology and Exploring Engineering (IJITEE)
ISSN: 2278-3075, Volume-8 Issue-2S2 December, 2018
22. H. S. G. Supreeth,Chandrashekar M. Patil,Efficientmultiplemoving
object detection and tracking using combined background subtraction
and clustering,Signal,Image and Video Processing,Springer,2018.
23. Kimin Yun, Jongin Lim, and Jin Young Cho, Scene Conditional
Background Update for Moving Object Detection in a Moving
Camera, Pattern Recognition Letters (2017),Elsevier.
24. KrystianMikolajczyk and CordeliaSchmid, A Performance Evaluation
of Local Descriptors, IEEE transactions on pattern analysis and
machine intelligence, VOL. 27, NO. 10, OCTOBER 2005.
25. Kyungwon Jung, Nahyun Kim, Seungwon Lee, and Joonki Paik,
Dual-layer particle filtering for simultaneous multiple objects
detection and tracking,in ICASSP,IEEE,2013.
26. IlhanAydin,Mehmet
karakose,G.GhaziHamsin,AlisanSarimaden,ErhanAkin,A new object
detectionand classification method for quality control based on
segmentation and geometric features, in 2017 International artificial
Intelligence and Data Processing Symposium (IDAP), IEEE,2017.
27. Lijun He, XiaoyaQiao, Shuai Wen and Fan Li , Robust Object
Tracking Based on Motion Consistency, Sensors 2018, 18, 572,2018.
28. M. F Hashmi, Ritu Pal, RajatSaxena and Avinash G Keskar, "A new
approach for real time object detection and tracking on high
resolution and multi-camera surveillance videos using GPU", Journal
of Central South University, vol. 23, no. 1, pp. 130-144, 2016.
29. MehranYazdi, Thierry Bouwmans. New Trends on Moving Object
Detection in Video Images Captured
30. by a moving Camera: A Survey. Computer Science Review, Elsevier,
2018.
31. Prashant Kumar , RupakChakraborty and Arup Sarkar, Robust Object
Tracking under Cluttered Environment, International Journal of
Emerging Technology and Advanced Engineering, Vol. 4, Issue. 2,
2014.
32. Pierre-Luc St-Charles,Guillaume-AlexandreBilodeau and Robert
Bergevin, SuBSENSE : A Universal Change Detection Method with
Local Adaptive Sensitivity, IEEE Transactions on Image
Processing,Volume: 24, Issue: 1, 2015.
33. Ran Zheng,Chuanwei Yao and Wei Deng,Parallelkey frame
extraction for surveillance video service in a smart
city,PLoSONE10(8):e0135694,2015.
34. RajibSarkar,SambitBakshi and Pankaj K Sa,A real time model for
multiple human face tracking from low resolution surveillance
videos.Procedia Technology 6,pp.1004-1010,2012.
35. ShuaiZhang,ChongWang,S.C. Chan,X.G.Wei and C.H.Ho,New
object detection,tracking and recognition approaches for video
surveillance over camera network,IEEE Sensors Journal, JSEN 2013.
36. Shruthi N and Ms. Priyamvada S, Dominant Frame Extraction for
Video Indexing, in 2nd IEEE International Conference On Recent
Trends in Electronics Information & Communication Technology
(RTEICT),2017.
37. Shinji Fukuia, Sou Hayakawa, Yuji Iwahori, Tsuyoshi Nakamura, M.
K. Bhuyan,Particle filter based tracking with image based
localization,in international conference on Knowledge Based and
Intelligent Information and Engineering Systems, UK, 2016.
38. T. Mahalingam,M. Subramoniam, A robust single and multiple
moving object detection, tracking and classification, Applied
Computing and Informatics ,2018.
39. Tharindu D. Gamage,Jayanthu G. Samarawickrama and A.A. Pasqual,
GPU based non overlapping multi-camera vehicle tracking, IEEE
2014.
40. TianchengLi,Juan M. Corchado,Shudong Sun , Javier Bajo,
Clustering for filtering: Multi-object detection and estimation
41. using multiple/massive sensors,Information sciences pp.172190,Elsevier,2017.
42. VijayakumarVelusamy,Mini T.V,A novel framework for mining
suspicious activities in surveillance videos, in proceedings of
WREFER international conference,2017.
43. Wei Quan, Jim X. Chen, and Nanyang Yu, Mesh-Shrink: Real-Time
Fast Moving Object Tracking with Sporadic Occlusion, International
Journal of Future Computer and Communication, Vol. 2, No. 3, 2013.
44. Xin Li KejunWang,Wei Wang and Yang Li, A Multiple Object
Tracking Method Using KalmanFilter,in
IEEE International
Conference on Information and Automation,2010.
45. YingkunHou and DinggangShen,Imagedenoising with morphology
and size adaptive block matching transform domain filtering,Eurasip
journal on image and video processing,vol-2018,no-1,2018.
46. Yuqian Li and GuangdaSu,Simplified histogram oriented feature
extraction algorithm for hardware implementation, in International
conference on computers, communications, and system,2015.
47. Zheng-Jun Zha,Meng Wang, Yan- Tao Zheng, Yi Yang, Richang
Hong and Tat-Seng Chua, Interactive Video Indexing With Statistical

Retrieval Number: ES2132017519/19©BEIESP

432

Active Learning, IEEE Transactions On Multimedia, Vol. 14, No. 1,
2012.

AUTHORS PROFILE
1.FANCY JOY, Department of Computer Science, Sri Ramakrishna
College of Arts and Science, Coimbatore,India.
2.Dr. V. VIJAYAKUMAR, Department of Computer Science, Sri
Ramakrishna College of Arts and Science, Coimbatore,India.

Published By:
Blue Eyes Intelligence Engineering &
Sciences Publication

