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An Intellectual Individual Performance
Abnormality Discovery System in Civic
Surroundings
D. Stalin David
Abstract–Each year the computerized visual investigation of
behavior gives a few key building pieces towards an mental vision
framework. The capacity to see individuals and their activities by
vision may be a key for a machine to interface vigorously and
effectively with a human-computer association world. Due to
various conceivable basic applications, "watching people" is at
show a standout among the foremost energetic application spaces
in vision. One of the foremost applications of visual investigation
is peculiarity location in human exercises. An irregularity can
show up in different shapes they speak to the different levels of
human security issues. The location and following of bizarre
exercises in observation have propelled an expanding level of
concentration in computer vision.A novel approach to screen an
variation from the norm within the open environment, here a
generalized system is created for following the deviation by
extricating the neighborhood highlights utilizing traits as
neighborhood thickness and movement vector. In this moderate
highlight movement is affected by typical behavior of people and
quick include movement affected by the unusual behavior of
people, for way better discovery it includes in computing the
movement outline for flow of movement vectors within the scene
by coordination the movement and appearances. The test
investigation illustrates the viability of this approach in
comparison with classifiers which is proficient to run and
accomplishes 96% execution, in any case, for compelling
approval of the framework is tried with standard UMN datasets
and claim datasets.
Keywords - Feature Extraction, Tracking, Density,
Abnormal behavior detection, HMM, Motion and Appearance

I.

INTRODUCTION

The request for the visual examination of human
behavior is expanding day by day within the real world in
which the most point to memorize a show which is fit for
distinguishing concealed bizarre behavior patterns whereas
seeing novel cases of known standard behavior designs [139]. Within the final decade, the numerous investigate is
based on computer vision, in which human behavior
investigation gives unused application spaces, like as
programmed discovery of irregular action in a bunch of
individuals or a swarm, localization of the anomaly in a
swarm, acknowledgment of gather behavior, and assessment
of the performance[30]. In certain behavior of the open
swarm such as all of a sudden part of the bunches are more
vital for scientific investigation and for the scope of the
mishap in genuine time [9, 10].
Revised Manuscript Received on March 30, 2020.
* Correspondence Author
Dr. D. Stalin David*, Assistant Professor, Department of Computer
Science and Engineering, IFET College of Engineering, Villupuram, India
E-mail ID: sdstalindavid707@gmail.com

The Reconnaissance framework has played a pivotal
part in securing. Directly the utilize of observation camera
has expanded and it is expanding more in which places like a
eatery, office, instructive institution or station, the nearness
of video observation is nearly obvious[33]. In common, the
behavior has been characterized in two sorts as typical and
irregular. The variation from the norm is characterized as a
sudden turn from the anticipated put, at that point it is
unordinary or unusual behavior. To preserve the security it is
critical to create the acknowledgment framework [17]. The
variation from the norm location gives a modern application,
such as programmed acknowledgment of riot or confounded
acts within the congested ranges, etc. [14]. In which by
analyzing the different case considers within the display
world visual investigation of abnormal behavior increments
with an increment in development rate[35,36]. Inconsistency
location within the proposed system is based on movement
investigation of the typical behavior designs and anomalous
behavior designs of development vectors within the
frame[15]. It is exceptionally inconceivable to demonstrate
all the sorts of irregularities, here this work characterizes the
behavior of the ordinary and irregular movement designs on
the scenes and classify them in case there's an irregular
occasion. By considering this proposed system, each video
scenes are analyzed with a few characteristics. Those are
• The speed of the moving object in the frames
• The flow of the motion vector of the objects as
orientation
• The number of the objects moving as local density
• Motion cues in which the movement of objects with
unpredicted speed and movement in wrong
direction.
• Appearance cues as the texture of the moving
object
With these characteristics each video is handled to
classify the scenes as normal or unusual. The essential
approaches to analyze the abnormality in group of
individuals is by extricating highlights and after that
demonstrating the suspicious conduct. In all location
strategies employments movement highlights such as angle
picture, surface data, optical stream, or spatial-temporal
volume characteristics [3-16]. On these concepts diverse
strategies has been proposed for identifying frontal area.
String et al. [1] approach the morphological prepared based
calculation for bleeding edge moving location on the
inaccessible screen framework. Zhou et al. [2]approach
Markov Arbitrary Field portrays the changes within the fore
and foundation, and after that fathomed it by a back greatest
rule, and actualizes division on the frontal area. Hossein
Mousavi et al.
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[3] clarifies to analyze tracks for the finding the the above methods of abnormalities show better performance
unusual behavior, swarm alluded to as histogram arranged in their own experiments they have some limitations,
tracks, for identifying unpredictable circumstances in scenes compared to the work discussed in the survey the proposed
of swarmed places, but it limits tall time complexity. Myo system overcomes all problems. Y. Benabbas et al. [19]
Thida et al. [4] based on the Spatio-temporal Laplacian describes the challenge of all approaches both in the
Eigen outline proposes to extricate distinctive exercises of a domains of time, tracking efficiency and also handling the
swarm from recordings. In his proposed strategy problems of occluded objects.The main goal of this paper is
accomplishes great comes about without handling the to design a novel framework that recognizes the abnormality
information straight forwardness.Manaswi et al.[31] in the public environment and to recognize the event in the
proposed a framework based on the trajectories, here entire sequences based on finding the attributes such as local
scene can be represented with the region association based density, speed, and orientation, in which local density is
graph, here each region on the screen has a relationship of obtained by density probabilities on the position of the
nodes and edges. This work limited to identify the target in movements and whereas the speed and orientation of the
the complex environment. Saloni r. Mistry et al. [5] motion vector are obtained and also the count values of
explained the logarithmic search for motion estimation. The moving objects has to be considered for the effectiveness
purpose of this method is to determine the pixel and also concentrates on the characteristics like motion
displacements in each blocked between two successive cues, here the movement of the objects with unpredicted
frames. A logarithmic search algorithm is used for motion speed, movement in the wrong direction and appearance
estimation. A limitation is for any estimation to consider the cues is that a bicycle rider riding his cycle in a sidewalk
accuracy of the procedure matching with respect to time. should also be detected as an anomaly, because appearance
Shuang Wu et al.[38] describes abnormal behavior based on of the cycle in a sidewalk is abnormalwhich are
neighbor pressure model it is modelled todiscover the indispensable to identify the behavior of humans in the
irregularity in a large crowd scene at large-scale based on public environment[8]. These are the main contributions of
nearestcharacteristics; density and velocity are the the proposed work that overcomes the drawbacks of existing
parameters to measure the dynamics of crowds. The Zin et systems.The rest of the paper initially proceeds by covering
al. [6] uses a method based on probabilities to detect all the methods, the implementation of our proposed system
abandoned objects in complex environments. The statistical and algorithms in Section 2. The results and discussions
results the average of the fixed foreground cover up for carried out in Section 3 and then finally, a conclusionis in
decision making event type either abandoned or very still a Section 4.
person[11]. Robustness and efficiency is a major benefit.
The limitation is to develop a new method based on II.
PROBLEM DEFINITION, PROPOSED SYSTEM
probabilities subtracts background based on a combination
MODEL, METHODS AND PERFORMANCE
of multiple mixed background models for detection of
METRICS
movements[12].Ying Zhang et al. [13] discuss both motion
2.1 Problem definition
and appearance cues for abnormality detection. For motion
based detection, the statistical histograms are employed for
Let us consider that the input video V is converted into
modeling the distributions of normal motions and propose
consecutive window frames V ∈(Ai; 1≤i≤n). The given
anidea of“cut-bin” histogram to distinguish unusual motions
video contains ‘n’ number of objects the goal is to track the
and for appearance detection, they develop an idea of
jth objects behavior in the moving path among the successive
Support Vector Data Description (SVDD) scheme based on
sequence of window frames. The main challenge considered
which obtains a spherical boundary shapes around the
is to be detect the movement of the jth object behavior by
objects to exclude objects that are abnormal [18]. This work
mining the features like moving and static features and to
is limited to handle the occlusion problem and results in high
analyze the behavior by integrating motion and appearance
complexity in time. Mariem et al.[32] proposed a work
cues that classifies as the behavior as normal or
based on detecting the unexpected scenes with the a model
irregular.The key idea is, if the events occurring rarely
named as distribution of magnitude optical flow.Here by the
termed as abnormal events and if the events that occurs
adjustment of the velocity fields the scenes are analyzed.
regularly termed as normal events based on the movement
Neziha J et al. [37] proposes a method to identify the actions
and appearance of the moving objects.
of people by analyzing their behavior. Here, they tracked the
moving objects using Kalman filtering. They used K nearest 2.2 Abnormal Behavior Detection System
neighbor method for classification.T. Wang et al.[39],A The Abnormal Behavior Detection System (ABDS) is based
robust algorithm is proposed in terms of local and global on to track the behavior of humans by estimating motion and
abnormal event. Here the optical flow is used construct the by extracting the local features. From the extracted features
sparse matrix in compression domain[39]. Nannan Nannan moving and static features will be separated and from the
Li et al. [20] discuss spatial-context temporal analysis within moving features, using attributessuch as local density, speed
volumes of video for event detection anomalies and its and orientation will be obtained. In which the local density is
localization. In their framework, a detection approach obtained by a density probability based on the position of
applied for video surveillance. Thismethod an unsupervised moving nearby features and speed and orientation is
learning framework statistically based on the analysis of obtained, with the variation in the speed, groups of people
temporal video-volumes configuration within cubes of behavior will be identified and detection of the crowd is
videos. It learns the activity of patterns globally and salient done, whether the group of
behavior patterns locally via clustering respectively. This people is normal or abnormal.
work is non-adaptive real time application. Most of the
models are used for suspicious activity detection [23]. From
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The system architecture is shown below in fig.(1).
2.2.1Preprocessing
The ABDS system framework starts with by considering
input video which is segmented into a number of frames and
from that frames foreground patches is taken.The work flow
chart in the detection of abnormality from initial stage to
ending stage fallows through a sequence of steps is shown in
the figure 2.
Separation of Background and Foreground patches:
For separating the background and foreground patches,
Gaussian Mixture Model (GMM) is used[40]. The necessity
of the background deduction to identify the object in the
frames robustly and to extract the foreground object
correctly even in the illumination changes. For the dynamic
scenes the algorithm GMM is suitable to detect the object.
The background modeling is used to obtain correct
background of the given input video. It initializes all pixels
in the background window and simultaneously checks the
values of pixels in successive frames whether they belong to
background frame or not.The Gaussian modelis in Eq (1) is
used to model the background and the background is
generated with first few frames.
Gaussian distribution is given as:
b
Bi=argmin (wk>Ti)
(1)
K=1
Where Bi is Background model, Ti is threshold, wk is pixels
weight factor.
For easily identifying and removing the noise in the
successive frames, adaptive mean filter is used. It acts as a
spatial filter and performs filtering in all the neighboring
pixels and replace with average values, this filter increases
the smoothness of effective movement of pixels in the
frames.After that motion has to be estimated by the
difference in the movement can be found only by using the
motion vector field. In which motion vector is specified by

anarrow mark which shows the speed and orientation in
movement, then the initial processing of the frames is
completed. It has adapted to the illumination changes
because of using the GMM algorithm. In this the
displacement of the motion vector in the current block to
next matched block of the target frame, repeatedly matches
all the successive blocks. After finding the attribute, the
object will be tracked and features will be extracted.
2.2.2Tracking
Tracking is performed to assign the motion valuesof the
detected features. To make the computation, fast and
accurate RLOF (Robust Local Optical Flow) technique is
applied [9]. A frequent problem in bordering optical-ﬂow
estimation is feature points tracking. Depending on the
texture and neighbor gradient information, even these points
often does not lie in the middle of an object, but at its
bordersrelatively and can be effected simply by other
various motion patterns or even its occlusion and for all
remaining points, aggregates the motion information forms a
trajectories(T) by connecting motion vectors from
consecutive frames.At every time the paths are obtained
from the first frame to last frame nk is given in below Eq.
(2) and Eq. (3)
T = {T1... T nk}
(2)
Ti = {Xi(k−∆tki ),Yi(k−∆tki ),...,Xi(k),Yi(k)}}
(3)
The Eq. (2) and Eq. (3) denotes Ti trajectory of ithframe,
∆tk denotes intervaltemporal between the beginning and the
present frames of a trajectory (Xi(k), Yi(k)) is the feature
point coordinates at the beginning and present frame,
correspondingly. This advantageusing trajectories instead of
computing the movement vectors only between two
successive frames is that anomaly can be flushed out and
then on the whole movement information is more consistent
and less affected by noise.

Fig 1: Abnormal Behavior Detection System (ABDS).
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2.2.3 Feature Extraction
Feature Extraction takes a expansive input information
and decreases into a little set of highlights. Extraction of the
include is required to diminish the assets that depict
expansive volumes of information and particular pixels are
extricated. In which calculations are utilized to identify and
separate different parcels or shapes (features).Features from
Accelerated Segment Test (FAST) in which corner will be
recognized [7]. The reason of corner discovery to play
downthe agreement of information and no information
misfortune in an picture, therefore the practical value plays a
vital role in the theory of scale space, trackingmotions and
stereo vision. FAST method is more advantageous when
compared with existing methods because in which fixed
threshold is not suitable for allsituations and need enhanced
adaptive thresholds and shapes of the figures can be
improved. To detect the points that are needed involves in
computing ofthe score (Z) for all the detected points. In
which it is defined as a summation of the difference between
each pixel point in the continuous curve and pixel center is
given as in Eq.(4)
∑(𝑣 − 𝑝)𝑖𝑓(𝑣𝑎𝑙𝑢𝑒 − 𝑝) > 𝑥
𝑧 = 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 {
}
∑(𝑝 − 𝑣)𝑖𝑓(𝑝 − 𝑣𝑎𝑙𝑢𝑒) > 𝑥

(4)

Where z is the score, v is the pixel values, p is the pixel
center and x is the threshold.The static and moving features
are obtained is given in Algorithm I.Estimating Corners
using moving and non-moving features.
2.2.4 Density estimation
The estimated motion attributes such as local density and
motion features. The density can be estimated based on the
number of people per frame is found and then from the
extracted feature sets, a dynamic and static feature is
separated[22]. Filter out the static features and density map
is found only in the dynamic feature is called as local
density.Using a connected component method the number of
people (N(pi)) per frame(ni) can be found.
Density (d) =N (pi) / ni(5)
Furthermore, the view of “object” is subjective to both
as a group of people and its constituent objects. Therefore,
themethod needs to learn something about the objects that
needed counting the objects from Eq. (5). In each frame each
and every pixel is connected to its similar group or block.
Here same intensity value of same pixels in the neighboring
frames. The neighboring pixels are connected it is given as
in Eq.(6)
N(pi)={mi+1, ni), (mi-1, ni), (mi, ni+1), (mi, ni-1)} (6)
Where N(pi) is neighbor frame and pixel(mi , ni)
Then from extracted behavior features the moving and
static feature is found, by overpowering the static features,
density map is found only for moving features. After feature
extraction, static features are extracted andthen dynamic
features are filtered out. In which based on the moving
features, density map for the crowd that defines the
densityestimation.By considering a moving feature as a setof
mkthat has been extracted from the‘n’ frames {(xi,yi), 1≤i ≤
mk}in which density map for the corresponding to position
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pixels(x,y) as follows, the 2D Gaussian kernel which has
bandwidth σ says the effect of each neighboring feature on
the density calculation.. For local density, a probability
density function of the position of moving local features
using a Gaussian method is computed. Then histogram has
to be generated in the location where the density of the
movement of the people is high in window frame these
changes are varied for the normal and abnormal behavior for
the continuous successive sequence of frames.
The algorithm I: Estimating Corners using moving and
non-moving features
Input: A video which is converted into consecutive
windows of size A(x,y).
Output: Obtained Corner Values V(x)
1. Initialize the variables
2. Apply Eq. (2) and Eq.(3) to find feature points values
3. Select pixel (p) in A
5: Assume p→Ip and set th(x)→Ip
//th-threshold, Ip intensity of the pixel
6: Consider circle→for 16 pixels lesser or greater th(x)
//to make the algorithm fast consider 4 pixel alone
7: Compare with th(x)
//atleast three should satisfy
8: If z (three pixel) <(x)
Detect→Feature(y)
else
Check for all pixel (p)
//after detection unnecessary corner should be
avoided for which, suppress the unwanted
corners that area greater threshold value
end If
9: Removing the adjacent corners
10: Again then consider two Adjacent Corner (AC)
If AC<value
discard
else
Continue by taking max (p- v) if value>x
//x→threshold(x) from Eq. (4)
else
Take max (v-p) if value<x
Display result
end If
Here the histogram is generated in which at each starting
pixel point the number of bins is to be optimized. This has
to be involved in neighboring features which are close to
pixels results in the calculation of the density of this
position. This is given as:
xi−x

𝐺(𝑥) = 1/𝑛ℎ ∑i k(

h

)

(7)

Where n is the number of obtained values, h is bin width and
k is the kernel function and also ‘h’ is defined asBin width
(h) =3.5 ∗ 𝜎/∛𝑛, this represents histogram. For Gaussian
2
k(x)=√2𝜋𝑒 −1/2𝑥
To find a level of difference in the analysis Euclidean
distance formula is used in Eq.(8).
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Euclidean distance= √ ((c2 – c1)2+(d2–d1)2)

(8)

After finishing extracting, moving and static features and
obtaining the probability of density values, the level of
density or motion direction is obtained by the generation of
the Histogram. The forward direction of flow, by
considering the orientation of the moving vectors can be

shaped between the beginning position and the present
position the speed is caluculated in Eq.[9]
The graph is generated that shows the movement of motion
vector changes for the normal frames and abnormal frames.
Average speed=quotient [length / No. of frames]

(9)

Fig 2: Flowchart for proposed ABDS framework
2.2.5Motion and Appearance pattern Cues
The proposed work ADBS integrates with two cues,
those are motion and appearance to make the system more
effective. In which motion abnormality is a kind of anomaly
which occurs in video scenes. It is the resultant of abnormal
movement of moving objects in the video scenes, includes
abnormal speed in the movement of objects, movement in
the wrong direction. Based on the motion patterns if they
deviate from the flow region, then it has to be considered as
abnormal or else within the pattern region then flow is
normal. Ying Zhang et al. [13] used an approach which uses
the optical flow between the video frames. Certain points
have to be selected in the frame, based on the change in the
histogram of the surroundings of those points, motion
anomaly is detected. A novel approach is proposed, instead
of considering the whole frame pixels for optical flow
calculation, only the centroid of the objects is used to
trackthe motion[24].The objects and the anomalies in those
movements, speed of the objects in the frame are calculated
by finding the difference between the centroid of the objects
in the current frame and the previous frames, the distance
traveled by the centroid and the running average of the
distance is calculated. If the distance traveled by the
centroid in the current frame is greater than the average,
then it is categorized as the abnormal activity[25]. A
direction of movement can be tracked by the variation in the
mi and ni pixel coordinates of the centroid of the frame
objects. The procedure for the detection of Motion cues is
explained in Algorithm II.

Output: Obtained Motion abnormalities in the given
Window frame
1.
2.

Initialize the variables
for i=1 to n
dist= ∑ (Cjof Fi - Cjof Fi-1)
//where Cj
are centroids of jth bounding box and Fi is ithframe
j ∈ (1,n) n-> number of objects detected
end for

3.
4.
5.

avg_dist=dist/n //dist is distance
for n+1 to end of frames
let T be the tracks of objects being tracked
for j=1 to m // where m is the size of track Ti
dist= Ti→C – Ti→Co
// where Co is centroid of track Ti in previous
frame)
if dist>avg_speed+α, it is anomalous
//where α is additionalbiasvalue
this differs
endif

end for
end for
6. Repeat and updates the positions of objects
Result

Algorithm II: For detecting the abnormality in
Motioncues
Input: A video which is converted into consecutive
windows of size A(m,n).
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Recognizing the peculiarities that are as it were due to
the development of objects isn't sufficient for a great
location calculation. For case, a bike rider riding his cycle
on a walkway ought to moreover be recognized as an
peculiarity, since the appearance of the cycle in a walkway
is irregular. To identify the appearance irregularity such as a
car moving in a person on foot way, question appearance
highlights are extricated such as major hub and minor pivot
lengths of the identified objects, the region of the moving
protest and normal values of those highlights are calculated.
These highlights are utilized to calculate a limit esteem to
classify the anomalous appearances. On the off chance that
a few unusual question like a car shows upwithin the outline
where people on foot walk, its highlight values will be more
than the edge which can be identified. The strategy is
clarified within the given Calculation III Appearance
Variation from the norm.

2.3 Performance Metrics
In order to verify the detection, the following metrics
are given in a confusion matrix is constructed by
considering the Positive and Negative Images with the four
parameters TPF-True Positive frames, TNF-True Negative
frames, FPF-False Positive frame and FNF-False Negative
frames [9].
These measures are calculated andlisted below in Table
2 & 3 respectively. These values are obtained by
considering thesegmented frames that are correctly
identified as true and not identified as false. Performance
Analysis can do based on the parameter of sensitivity,
specificity, accuracy and miss rate.Sensitivity also called
the true positive rate that measures the ratio of actual
positive frames, which are correctly identified as positives
in the frames.
Sensitivity =TPF/ (TPF+FNF)

Algorithm III: For detecting the abnormality in
Appearance cues
Input: A video which is converted into consecutive
windows of size A(m,n).
Output: Obtained Appearance abnormalities in the given
window
1. Initialize the variables
2. for i=1 to n
3. F= appearance features points such as
major length axis, minor length axis, area of
moving objects in ith frame.
4. Compute αc= (αc-1 + F)/k
//where αc is the current threshold
Fornormal appearance and
k is the number of objects detected
5. for n+1 to end of frames
for all moving objects detected
set=appearance features of the object j
6. if values(set) > values ( αc + µ ),
that object is abnormal(where µ is variable
bias)
end if
end for
end for
7. Continue to updates the positions of objects
Result
2.2.6Classification
An event can be recognized based on the classification,
whether the behavior of the people is normal or abnormal.
Hidden Markov Model [HMM] is used for the classification
of the behavior of groups of people [6, 15]. The input of
HMM is a sequence of numerical values instead of a single
value, this is needed because HMM is based on the analysis
of continuous values. Here the feature values and count
values are obtained, then constructs the density map the
histogram of it given as an input to the HMM classifier for
training[34]. The experimental results are shown in Section
III.
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(10)

Specificity measures the rate of negativeframes, which are
correctly identified as negatives in the frames.
Specificity=TNF/ (FPF+FNF)

(11)

It is a fault in records reportage in which trail effect wrongly
directs incidence of a disorder such as infections when in
reality it is not.
False alarm=1-Specificity

(12)

Miss rate can be calculated by the following formula.
Miss Rate=1-Accuracy

(13)

Accuracy is the simplest measure of a score. It determines
the percentage of correctinstances that are classified in the
frames.
Accuracy=(TPF+TNF)/(TPF+TNF+FPF+FNF)(14)
III.

RESULTS AND DISCUSSIONS

The experimental analysis is carried out by setting up
the MATLAB environment in our computer with Intel(R)
CoreTM i7-4790 3.60 GHz CPU and 8 GB memory. The
performance of the ABDS system by tested with standard
UMN dataset and own dataset.UMN dataset comprises of
normal crowd gathering, walking and crowd panicking
videos. Further to calculate the real time working of the
algorithm, this model has been trained with the custom
made dataset which consists of actions like crowd gathering,
normal roadside walking for training normal actions and
crowd fighting, snatching, threatening etc.
UMN dataset
The UMN dataset has crowd scattering videos [26].
Three types of video sequences in (.avi) format it includes
the normal behavior (crowd gathering) and abnormal
behavior (crowd panic).
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Here the three scenes are spitted into frames 1453,
4143, 2143 respectively. Each frame has resolution
320*240.
Violence dataset

The Violence dataset has two types of panic video
sequences in (.avi) format, it includes the normal behavior
(Pedestrian walk) and abnormal behavior (Showing
gun).Here the two sequences spitted into frames1000, 1500
respectively. Each frame has resolution 432*240.

Fig 3.The sample result of the indoor UMN dataset a) Tracking Normal frame b)Speed graph obtained for normal
movement in video sequence c) Tracking Abnormal frame d)Speed graph obtained for abnormal movement in video
sequence

Fig 4. The Sample results include a) b) Tracking Normal behavior in twoViolence datasetc )d) Tracked Abnormal
behavior (yellow) in two Violence dataset e) f) The detected Motion and Appearance anomalies (red)
In which for testing the classifier Gee is received which
gives tall execution. The comes about for test outlines of the
input, indoor UMN video are appeared within the fig.(3).
This fig 3 could be a indoor video having less lighting
condition, so it appears the proposed show isn't influenced to
the enlightenments. The test comes about of the other dataset
are appeared in fig. (4). These comes about appear
movement and appearance inconsistencies in which the
person on foot walk as typical behavior and individual
appearing weapon comes about as abnormal behavior[21].
The viable assessment comes about of an ABDS framework
are tried by employing a classifier Well in compared with

existing models by utilizing five different sorts of execution
measurements from Eq [10-14]. The assessment of the
ABDS approach with the existing strategy is measured by
the ROC bend. To get it the proposed demonstrate a test 2*2
possibility table is developed with test positive (PF) and
negative outlines (NF) for all 5 diverse datasets appeared in
Table 1 and the normal execution measurements values of
ABDS with existing frameworks are appeared in Table 2.
Table 3 appears the comparison of ABDS proposed with
other strategy gets 96% precision.

Table 1 Contingency table Average Values of UMN and Violence datasets
Datasets
Frames
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Exit.
[13]
Prop.

T
F
T

43
12
45

447
7
457

30
1
37

2
7
2

18
10
20

122
7
130

65
5
65

8
7
8

9
14
11

340
4
337

F

2

5

1

0

2

5

5

7

17

2

Table 2 Average Values of metrics obtained by proposed ADBS withExisting system [13]
Datasets

Sensitivity
Pro.
Ext.

Specificity
Pro.
Ext.

False Alarm
Pro.
Ext.

Mis-classify
Pro.
Ext.

UMN 1
UMN 2
UMN 3
Violence 1
Violence 2
Average

0.96
1
0.93
0.92
0.936
0.94

0.9
1
0.8
0.902
0.846
0.904

0.1
0
0.2
0.098
0.154
0.11

0.014
0.025
0.045
0.05
0.052
0.057

0.86
0.81
0.72
0.902
0.7
0.8

0.973
0.666
0.924
0.615
0.960
0.82

0.027
0.334
0.076
0.385
0.040
0.172

0.038
0.2
0.172
0.15
0.05
0.122

Table 3Accuracy Comparison of ABDS Proposed with existing methods
Method

Accuracy (%)

Error rate (%)

Violent Flows[27]

75.1%

24.9%

Optical Flow[9]

84%

16%

Ying SVVD[13]

90%

10%

Streakline model[28]

92.5%

7.5%

Marsden[29]

91%

9%

Proposed Method(Video 1)
Proposed Method(Video 2)
Proposed Method(Video 3)
Proposed Method(Video 4)
Proposed Method (Video 5)

97.2%
95.5%
94.5%
95%
94%

2.8%
4.5%
5.5%
5%
6%

The difference of movement inthe Normal behavior and
Abnormal behavior of the given input video is shown in the
below graph based on the movement of the people and no. of
frames in fig.(5), here the blue indicates the normal and red
indicates the abnormal which is obtained by the movement
of motion vectors in each block pattern for the outdoorUMN

video.Here in this video group of walking in ground after
some time suddenly dispersed from the location. This shows
the how the normal motion vector deviates its path along the
frame and how the sudden deviation of the abnormal motion
patterns in each and every frame.

Fig5.The motion direction of the Normal (blue) and Abnormal behavior (red) in given UMN Video
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The performance metrics values of theobtained ABDS
system in comparison with the existing system [13] shown
in Fig. 6 obtained from Eq. (10-14).

Fig 6. Performance metrics values of ABDS (red) with Existing [13](blue)
Fig.7shows the precision rate (True positive frame rate) and
recall rate (False positive frame rate) of Violence dataset
and it also represents the bounding box overlap ratio

between three methods as a combined approach( blue), only
motion(green),and only appearance(Red).

Fig 7: Bounding box overlap of Precision and recall for Violence dataset of proposed ADBS
The bounding box overlaps in Fig 7is obtained by
considering the ground truth values and obtained values of
the system. The effective values are obtained with the
combined motion and appearance method which has
precision 0.98 and recall 0.93 respectively.The performance

of the ABDS can be examined by observing the ROC Curve
as shown in the above fig. (8), this curve mainly used to
visualize the quality. The curve ROC is based on parameter
values of True Positive and True negative of the given
samples

.
Fig 8: ROC Curve between True and False positive ratefor proposed system (blue) and existing [9,13]
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IV.

CONCLUSION

The mechanized visual investigation of human behavior
plays a imperative part within the genuine world. In that
examination, the variation from the norm location of human
behavior is one of the critical applications of computer
vision. The proposed strategy ABDS with a combined
signals system proposes a modern strategy for programmed
location of following for video observation is to recognize
the unusual action in a open environment at first by
modeling the foundation and after that following is based on
extricating the nearby highlights utilizing traits such as
neighborhood thickness and movement vector at that point
the moving inactive highlights are isolated, the thickness
probabilities are evaluated additionally concentrates on the
characteristics like movement and appearances prompts to
discover the variation from the norm on the off chance
thatthe objects moved with speed. The Gee classifier is
adjusted to check the successful execution of our system
which gives higher execution 96% in comparison with
existing works. The test comes about for distinctive
scenarios appear that the beginning video outlines and
finishing video outlines of the variations from the norm can
be recognized appropriately. Our future work is to amplify
different strategies for diverse applications and to bargain
with the distinctive occasions of differentbehaviors.
Abbreviations
ABDS:
Abnormal
Behavior
Detection
System,
HMM:Hidden Markov Model, SVM: Support Vector
Machine, ROC: Receiver operating characteristic, PF:
Positive frames, NF: Negative frames.
ACKNOWLEDGMENTS
Not applicable
Funding
Not applicable
Competing interests
The authors declare that they have no competing interests.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

REFERENCES
1.
2.

3.

4.

5.

6.

7.

8.

Elena Stringa, Morphological Change Detection Algorithms for
Surveillance Applications, BMVC (2000), doi: 10.5244/C.14.42.
Zhou, Y, Xu, W, Tao, H, Gong, Y,Background Segmentation Using
Spatial-Temporal Multi-Resolution MRF,IEEE Workshop on Motion
and
Video
Computing
(WACV/MOTIONS
'05),
doi:
10.1109/ACVMOT.2005.32.
Hossein Mousavi Sadegh Mohammadi Alessandro Perina Ryad
Chellali Vittorio Murino, Analyzing Tracklets for the Detection of
Abnormal Crowd Behavior, IEEE Winter Conference on Applications
of Computer Vision, (WACV), At USA, (2015) doi:
10.1109/WACV.2015.27
Myo Thida, How-Lung Eng, Paolo Remagnino,Laplacian Eigenmap
With Temporal Constraints for Local Abnormality Detection in
Crowded Scenes, IEEE Transactions On Cybernetics 43(6), pp-21472156 (2013)
Saloni R. Mistry, Heni S. Modi, Rahul N. Gonawala, Logarithmic
Search for Motion Estimation, International Journal of Industrial
Electronics And Electrical Engineering 2(6), pp55-58(2014).
doi: IJIEEE-IRAJ-DOI-942.
Thi Thi Zin, Member, IAENG, Pyke Tin, Takashi Toriu and
Hiromitsu Hama, Probability-based Model for Detecting Abandoned
Objects in Video Surveillance Systems, Proceedings of the World
Congress on Engineering(WEC) London 2, pp1246-1251 (2012).
Rosten E, Porter R, Drummond T, Faster and better a machine
learning approach to corner detection, IEEE Trans Pattern Anal Mach
Intell.32, pp.105–119(2010).
H.I. Suk, A. K. Jain, and S.-W. Lee, A Network of Dynamic
Probabilistic Models for Human Interaction Analysis, IEEE Trans. on

Retrieval Number: E2133039520 /2020©BEIESP
DOI: 10.35940/ijitee.E2133.039520
Journal Website: www.ijitee.org

23.

24.

25.

26.

27.

28.

2205

Circuits and Systems for Video Technology, 21(7), pp. 932945(2011).
Senst T, Eiselein V, Sikora T ,Robust local optical flow for feature
tracking,Trans Circuits Syst Video Technol. 22(9) pp.1377–
1387(2012).
Si Wu and Hau San Wong, Crowd Motion Partitioning in a Scattered
Motion Field, IEEE Transactions on Systems, Man and
Cybernetics,42(5), pp.1443-1454(2012).
Angela A.Sodemann ,M.P.Ross , and B.J Borghetti , A review of
anomaly detection in automated surveillance, IEEE transaction
System, Man, cybernetics, 42(6), pp.1257-1272(2012).
D.Stalin David D1, Dr.A.Jayachandran2, 2018, “Textures and
intensity histogram based retinal image classification using hybrid
color structure descriptor”, Biomedical and Pharmacology Journal,
Vol.11 issue 1, pp.577-582.
D.Stalin David D1, Dr.A.Jayachandran2, 2019, “Parasagittal
Meningiomia Brain Tumor Classification System based on MRI
Images and Multi Phase level set Formulation”, Biomedical and
Pharmacology Journal, Vol.12, issue 2, pp.939-946.
D. Stalin David and A. Jeyachandran, "A comprehensive survey of
security mechanisms in healthcare applications," 2016 International
Conference on Communication and Electronics Systems (ICCES),
Coimbatore, 2016, pp. 1-6.
D. Stalin David, D., Jayachandran, A. A new expert system based on
hybrid colour and structure descriptor and machine learning
algorithms for early glaucoma diagnosis. Multimed Tools Appl 79,
5213–5224 (2020). https://doi.org/10.1007/s11042-018-6265-1
D.Stalin David, A.Vignesh, Novel Based Intelligent Parking System,
International Journal of Scientific Research in Computer Science,
Engineering and Information Technology, 2017, Volume 2, PP.724729.
D Stalin David, A Jayachandran, Robust Classification of Brain
Tumor in MRI Images using Salient Structure Descriptor and RBF
Kernel-SVM, TAGA Journal of Graphic Technology, 2018, Volume
14, Issue 64, pp.718-737.
Chun-Yu Chenand Yu Shao , Crowd Escape Behavior Detection and
Localization Based on Divergent Centers, IEEE Sensors journal,15(4)
pp 2431-2440(2015).
Ying Zhang, Huchuan Lu, Lihe Zhang, Xiang Ruan, Combination of
motion and appearance cues for anomaly detection, Elsevier
Ltd,51(c), pp.443-452(2016).
Guogang Xiong, Xinyu Wu, Yen-Lun Chen, and Yongsheng Ou,
Abnormal crowd behavior detection based on the energy model, in
Proc. IEEE International Conference on Information and
Automation(ICIA), pp. 495–500(2011)
Dongping Zhang, Yafei Lu, Xinghao Jiang, Huailiang Peng
,Abnormal Crowd Motion Detection with Hidden Markov
Model,International Journal of Advancements in Computing
Technology(IJACT)5(8), pp 889-897(2013).
Smitha Suresh, P. Deepak and K. Chitra, An Efficient low cost
Background Subtraction Method to Extract Foreground object during
Human Tracking, IEEE International Conference on Circuit, Power
and Computing Technologies [ICCPCT], pp.1432-1436(2014).
Chunyu Chen, Yu Shao, and Xiaojun Bi, Detection of Anomalous
Crowd Behavior Based on the Acceleration Feature, IEEE sensors
Journal, 15(12), pp. 7252-7261(2015).
J. Candamo, M. Shreve, D. B. Goldgof, D. B. Sapper, and R. Kasturi,
“Understanding transit scenes: A survey on human behaviorrecognition algorithms,” IEEE Transaction Intelligent Transportation
Systems,11(1), pp. 206–224(2010).
Benabbas, Y., Ihaddadene, N. & Djeraba, C, Motion Pattern
Extraction and Event Detection for Automatic Visual Surveillance,
EURASIP Journal on Image and Video Processing, 15(2011) pp 1-15.
doi: 10.1155/2011/163682.
Nannan Li, Xinyu Wu, Dan Xu , Huiwen Guo , Wei Feng, Spatiotemporal context analysis within video volumes for anomalous-event
detection and localization, Journal of Neurocomputing Elsevier Ltd,
155(c),pp.309-319(2015) doi:10.1016/j.neucom.2014.12.064.
Jian Ma, Weiguo Song, Automatic Clustering Method of Abnormal
Crowd Flow Pattern Detection, in Elsevier The 9th Asia-Oceania
Symposium on Fire Science and Technology, Procedia Engineering,
62 pp 509 – 518( 2013 ).
HuiwenGuo, Xinyu Wu, Nannan Li, Huan Wang, Yen Lun Chen,
Abnormal event detection in crowd scenes using quaternion discrete
cosine transformation signature, IEEE Conference on Security, Pattern
Analysis,
and
Cybernetics
(SPAC),
(

Published By:
Blue Eyes Intelligence Engineering &
Sciences Publication

International Journal of Innovative Technology and Exploring Engineering (IJITEE)
ISSN: 2278-3075 (Online), Volume-9 Issue-5, March 2020
2014).doi: 10.1109/SPAC.2014.6982654
29. Kan Ouivirach, Shashi Ghatri, Matthew N. Dailey, Incremental
behavior modeling and suspicious activity detection,Pattern
Recognition 46(3), pp.671-680(2013).
30. Xu Jianbo and Li Jingwei, Moving Target Tracking Algorithm Based
on Scale Invariant Optical Flow Method, IEEE 3rd International
Conference on Information Science
31. and
Control
Engineering,(ICISCE)(2016).doi: 10.1109/ICISCE.2016.107.
32. Hua Yang, Yihua Cao, Shuang Wu, Weiyao Lin, Shibao Zheng,
Zhenghua Yu, Abnormal crowd behavior detection based on local
pressure model, Signal & Information Processing Association Annual
Summit and Conference (APSIPA ASC),Hollywood, CA, USA(2012).
33. Monitoring Human Activity UMN dataset, “http://mha.cs.umn.edu/”.
34. Tal Hassner, Yossi Itcher and Orit Kliper-Gross, Violent flows: Realtime detection of violent crowd behavior,” in: Proc. CVPRW, pp. 1-6,
(2012).
35. Wang, Xiaofei, Mingliang Gao, Xiaohai He, Xiaohong Wu and Yun
Li. “An Abnormal Crowd Behavior Detection Algorithm Based on
Fluid Mechanics.” Journal of Computers 9(5),pp: 1144-1149(2014).
36. Mark Marsden,Kelvin McGuinness,Suzanne Little and Noel
E.O’Connor. Holistic features for real-time crowd behavior anomaly
detection,In
IEEE
International
Conference
on
Image
Processing(ICIP) pp 918-922(2016).
37. Soma. B, Vikas. G,” Abnormality detection in crowd videos by
tracking sparse components”,. Machine Vis Applic. 28(1-2) pp:35–
48(2017)
38. Manaswi.C, Rohit. D, Debi. P, Harish. B, Lyudmila. M, “Motion
anomaly detection and trajectory analysis in visual surveillance” In
Multimedia Tools and Applications, 77(13) pp 16223-16248(2018)
39. Gnouma, M., Ejbali, Ridha, Zaied, Mourad.. Abnormal events’
detection in crowded scenes. Multimedia Tools and Applications,
(2018) doi: 10.1007/s11042-018-5701-6.
40. Gowsikhaa D, Abirami S, Baskaran R (2014) Automated human
behavior analysis from surveillancevideos: a survey. Artif Intell Rev
42(4):747–765
41. Dogra R, Subramanyam K, Ahmed A, Bhaskar H,” Scene
representation and anomalousactivity detection using weighted region
association graph”. In: Procee.of the Int. conf. on comp. vision theory
and app., pp 17–25(2015)
42. K Rohit , K. Mistree and J. Lavji, "A review on abnormal crowd
behavior detection," Int. Conf on Innovations in Info., Embedded and
Comm. Systems (ICIIECS), Coimbatore, pp. 1-3(2017).
43. Z. Xu, S. Zhu and D. Jin, "Abnormal behavior detection in crowd
scenes," 2018 Chinese Control And Decision Conference (CCDC),
Shenyang, 2018, pp. 214-219.
44. Neziha J, Nouredddine B, Oumayama H, Med Salim B: Human
Action Recognition to Human Behavior Analysis.In:7th Int. Conf.on
Sciences of Elec., Tech.of Information and Telecom., pp:263-266
(2016)
45. Shuang Wu and Hua Yang and Shibao Zheng and Hang Su and
Yawen Fan and Ming-Hsuan Yang,” Crowd Behavior Analysis via
Curl and Divergence of Motion Trajectories”, International Journal of
Computer Vision, 123 pp: 499-519(2017)
46. T. Wang, M.Qiao, J.Chen,C.Wang,” Abnormal global and local event
detection in compressive sensing domain” in AIP Advances 8,
055224 (2018)
47. Gaussian Mixture
Learning Model,
48. http://u.cs.biu.ac.il/~jkeshet/teaching/spr2017/lecture4. Pdf

AUTHORS PROFILE
Dr. D. Stalin David, was born in India. He received the
B.E. degree in Computer Science and Engineering from
Francis Xavier Engineering College, Tamilnadu in 2012
and M.E. degree in Computer Science and Engineering
from National Engineering College, Kovilpatti,
Tamilnadu in 2015 and Completed Ph.D. in the area of
Bio-Medical Image Processing at Anna University,
Chennai, India. Now he is currently working as an
Assistant Professor in Department of computer science and engineering at
IFET College of Engineering, Villupuram, India. His Research interests
include Medical Image Processing, Image Segmentation, Edge Detection,
Neuro- Fuzzy logic and Pattern Recognition. He is a life member of Indian
Society for Technical Education and Computer Society of India

Retrieval Number: E2133039520 /2020©BEIESP
DOI: 10.35940/ijitee.E2133.039520
Journal Website: www.ijitee.org

2206

Published By:
Blue Eyes Intelligence Engineering &
Sciences Publication

