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India is counted as one of the most populated countries in the world. A lot of
crime is also increasing due to the increasing population, as criminal activities
are more frequent in a crowded place. Being crowded is also facing a lot of dis-
eases. Therefore, crowd management and monitoring are very important there-
fore viewed from the security, crowd management, and monitoring plays a very
important role in identifying group/ individual’s behavior in a crowd using video
and image sequence for counting the person and detection of such misbehavior
elements, This paper proposed a model for crowd management and monitoring
person counting as object detection techniques. This paper proposed Deep Convo-
lutional Neural Network, and Support Vector Machine. The data set are taken from
Mall, Kumbh Mela, and UCFD. The performance of the model using training and
testing of data is improved.
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1 Introduction

India is second in the world in increasing population rate of humans. And the rate of human popu-
lation has been increasing very rapidly in the last few times and years, that is why crime has also
increased due to increasing congestion in the field of development [1], [8]. Basically, the crowd is a
group of organized or different people in a group and is inspired by common goals. Several methods
of technology are used to count congestion. There are mainly two types of crowd displays, structure
crowds and unstructured crowds [7]. In many areas such as markets, towns, college campuses, hos-
pitals, airports, stadiums, shopping malls and cultural and religious places [1], crowds are moni-
tored by video cameras. Computer vision congestion events have been the subject of a core re-
search. This paper decodes both profitability and cutting-edge methods. It is very essential to un-
derstand the behavior of the crowd from the research point of view, because based on this we use
different methods and technologies. It is only through the behavior of the crowd that activities in
the social space are shown such as crime activities, Terrorist attack etc. Several methods of algo-
rithm have been used in computer visions such as crowd monitoring, crowd behavior, detect on the
person in the crowd, and find out the crowd [10]. Today many wireless devices and sensors are
available such as radio frequency identification is one of them and it has been used for efficient
crowd management, Deep Convolutional Neural Network and Support Vector Machine in efficient
crowd management and monitoring both.

Monitoring the crowded area and place monitoring the crowd is a task full of challenges and diffi-
culties, explaining a wide variety of activities. Identify the behavior of a crowd becomes unpredicta-
ble for some time. The crowd may be involved under the same act or for the same event and due to
non-restructuring of this behavior of the crowd, crowd management takes some time apart [17].
Because human behavior is different even if it is related to the same purpose or does not recognize
that the main objective is dangerous [9]. Humans and traffic cause jams and risks. Corona, swine
flu, bird flu etc. viruses are also likely to spread as these viruses are caused by skin-to-skin contact
status [5]. It is very important to understand their behavior even to tell riots and terrorist attacks in
a public place due to the mob. Several methods and techniques have been described to secure the
individual and the environment and the developed environment. Several computer vision algo-
rithms exist to describe congestion behavior by tracking, but sometimes this algorithm also fails for
some reason [18], [19].

2 Crowd Model

The crowd model has been classified into three categories: crowd management, crowd monitoring
(behaviour, localisation, and counting), and crowd detection.

| CROWD APPROCH

LOCALIZATION

Fig. 1. Defined crowd Models
A) Crowd Management

Crowd management is a collected and proven plan and a direction towards the gradual progress of
events where a lot of people gather. Also, the field of crowd management has improved a lot
throughout the year. Real-time has been used to manage and monitor [9]. A large amount of people
gathers while going to Hajj, and the round robin algorithm has been structured to control the
crowds in Hajj. Crowd management is not just for the event but including shopping malls, plazas,
airports, etc all locations. Practical groups of people can be used as a part of crowd management
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with the aim of making them direct and limited, this is called controlling congestion and is essential
for social security.

B) Crowd Monitoring

CCTV cameras are used to monitor congestion, but CCTV cameras are also unable to cover certain
areas such as side of the wall. This is the biggest loss of CCTV cameras. Many techniques are used to
monitor congestion such as crowd counting, crowd localization, crowd density and crowd behavior
ete.

» Crowd counting entails counting a person present in an area and informing him of the
number of individuals present in that area using a variety of technological approaches. [1].
» The term "crowd location" refers to where a person exists and how many persons are in
that area, And to indicate which person has a specific place.

» The density of congestion means how many people arepresent in a person and an area
and what the distance between them is and how much more or less [8].

» Behavior of crowd tells the activities of the crowd what the reason for the gathering of
the crowd is and what the main objective is. For example, if a person goes to the airport, it
means that the activity there are a traveling and place, and if a person going to cultural
place is mean that cultural events are happening in that place and crowd behavior tech-
nologies have been used support vector machine and deep learning techniques [11][12].

C) Crowd Detection

Determines a number by identifying individuals located at a location. The model that detects this
function is called the identification model. Some researchers have described detecting crowd at-
tendees by vision-based and wavelet template techniques in which we call HWD (head wavelet de-
tection) [8]. This technology has been used for the main function of HWD technology, to tell the
head size a specific description of the attribute, and SVM was used primarily to classify the presence
of the head [21]. And some technology and algorithms have also been analyzed that identify the
area of the human shoulder and head. The size of a human's shoulder and head area is like an ome-
ga (Q). And to identify humans in the crowd, the ROI is the filter and then the effect is based on
different approaches in less congestion and successful and more density congestion [8].

3 Methodology

There are various methodologies by which the object can be identified in a group set and the group
using various techniques.

A) Radio Frequency Identification

RFID (Radio Frequency Identification) has been used to identify crowded individual. It has been
used in every area for indoor and outdoor. It has been used to count the ruse of real-time. RFID
perform the people identify through of radio frequency and radio frequency provide unique tag chip
identification card and a card is identified through the wireless sensor and identified to detect via of
GPS tracking device [13][18][15]. RFID chip are available in various sizes, sensor network for read-
ing and sensing chip would have some serious economic considerations in case of irregular event
like Kumbha [5]. RFID technology has even been successfully utilized for identifying purposes.

B) Support Vector Machine

Support vector machine (SVM) algorithm for popular supervised machine learning algorithm, the
crowd density management introduced a support vector machine technique using higher-order
singular value decomposition (HOSVD). [16]. it is also classifying the regression problem for crowd
control is SVM algorithm the data set display a range for training and testing dataset through su-
pervised learning.

173



Pratiksha Singh & A K Daniel

C) Deep Convolutional Neural Network

Many methods of model work inside of deep learning such as Recurrent Neural Network (RNN),
Auto encoders (AE) and Artificial Neural Networks (ANN) but Convolutional Neural Networks
(CNN) very special model. This model is useful for computer vision and image analysis [8]. CNN is
an assortment for Deep neural network and classifies by identifying of special feature of the image.
It provides a comprehensive look for visual objective and in this application the validation of image
and video such as Computer Vision, Medical Image analysis (MIA), image classification and natural
language processing (NLP) are composite. CNN display the mathematical function and his calculate
congestion. In a process known as Feature Extraction, a convolution tool isolates and identifies the
different characteristics of a picture for analysis.

There are three-layer Pooling layer, Convolutional layer, and Full connected layer [20], and com-
prised of two additional parameters like dropout and active function and with this help to show its
result.

4 Proposed Model

This proposed model consists of data set as input and counting and localization as the techniques
used for analyses and given objective.

A) Counting

However, a description of the person present in a video and image and its status cannot be fully
communicated. Nevertheless, we have used a variety of applications to crowd have tried to identify
size and person. It breaks the technical and image into a small image and calculates the distance
and average density between the person present in each image and the detector while many places
are such where image calculation is a very challenging task [27]. The area that can be captured
cleanly by image and video. The exact average density of the areas of that is possible. Additionally,
person counting, and density is also possible through serial images. This work is displayed by map,
so and map is used all over the world to calculate ground areas. Calculating the people present in
the crowd is also a complex task; MAE and MSE try to make it comfortable.

Average absolute error (MAE) determines the absolute average distance between real and approxi-
mate data, although this high prediction does not punish mistakes. The average distance squared
between actual data and estimated data is measured by the mean square error (MSE). Major mis-
takes are highlighted in this section.

1 . [
MAE = ;Zi-”n Vji=Vil e )]

The total number of data points N, prediction value from Vjand then and jth truth value from V'j
and MAE is mean absolute error and MSE is mean squared error value.

B) Localization

This training does not fully claim the crowd's location will give accurately. Because there is a very
challenging task in localizing the crowd. It has been tried as an image and video. If viewed realisti-
cally, the same head can match in multiple heads. The person present at one place is checked with
every angle to localize the person, and then try to demonstrate a distance estimate. And the effort
made has led to confirmation localization [28].

2 X precision X Recallm (3)

F — Measure = —
Precision+Recall

P True Positive
Precision = —————.... (4)
Predicted value
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Predicted = True Positive + False Positive... (5)

True positive
Recall = -[ePosve

(6)

Actual Value """

Actual value = True positive + False Negitive (7)

where True Positive, False Positive and False Negative. Normally, box level Precision, Recall, and F-
measure are utilized for crowd localization tasks.

C) Dataset

For the result we need some real-world data sets such as crowd videos and crowd pictures. For this
we have some data set on the publicly such as the data set of the mall, fair, Kumbh Mela, class-
rooms, events.

Mall's data are highly used, and they are capture with the help of CCTV camera all around area or
have publicly data set This includes 2000 maximum videos and image and the person counted in
this 2000 image and video is more the about 62325 more people. But due to the ongoing disease in
current time the crowd count is reduced [23].

Fig. 2. Mall dataset-based count person

The UCSD dataset is the first dataset to counting person and this data set is used by installing the
camera and the ends of the person in the camera present in it are made by highly resolution video
and image in frame or at least 50 frames have been used and it has an overall population of 49885
people. It has mostly been used in place like mall, political areas, and stadium [22].

Table 2. Defined by mean squared error and mean absolute error value UCSD Data set

Method MAS MSE
Gaussian process regression 2.23 7.95
Ridge regression 2.24 7.80
Density map + MESA 1.71 -
Count forest 1.61 4.41
Multi-column CNN 1.08 1.34

The Hindu festival Kumbh Mela to be held in India, which is a crowd data set in Allahabad,
Nashik, Ujjain, and Haridwar is collected by drones and is a mass pilgrimage held every 12 years
and a huge amount of crowd would gather. Whose management and monitoring are very im-
portant. According to Allahabad Kumbh mela Data, the mela held in 2013 collects more than 120
million people and then has more than 600 frames in 6 hours and it sets a very large amount of
data [25].

Fig. 3. Kumbh Mela based every 6 hours Millen are person count
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NWPU data set is a publicly collected data set. It works in deep CNN methods based on small
scales. NWPU dataset has a dense congestion limit. NWPU crowd data set has about 2133375
head count based on 5120 images did has gone [26].

=

Fig. 4. NWPU dataset

Fasier RONN

Fig. 5. NWPU person evolution and person count

Shanghai Technology is a very large data set and uses at least 1198 crowd image to count people
and it divided into two parts of the data set which is first on his 482 image and the second which
is in part there are 716 images, and the first part is divide two-way as testing and training dataset
and second images also divide two-way training and testing dataset and it states the best result
[24].

Fig. 6. ShanghaiTech Part A, Part B Based person count

The World Expo’10 data set was first displayed by Sam at el. In this data set, 108 consecutive
cameras were installed for surveillance at the World Expo in Shanghai City in 2010. This camera
captured 1,132 annotated videos and 3,980 frames. The frame had annotation of the cantor of
individuals running continuously on 1, 99, 923 [27][28].

Fig. 7. Would expo 10 dataset to count person with help people head
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Table 3. Defined person counting based on MSE and MAS Would Expo’10 data set

Method MA MS
S E
Gaussian process regres- 2.23 7.95
sion
Ridge regression 2.24 7.80
Density map + MESA 1.71 -
Count forest 1.61 4.41
Multi-column CNN 1.08 1.34

Table 4. Comparison of varies nine real-world public datasets based of frames

Data Areas Purpose | No of Person head From Use Device
Image counting
Mecca madina | Counting and - - Images, videos CCTV Surveillance
behavior
Mall Counting and 2000 62325 Images, videos CCTV Surveillance
detection
Shanghai tech Counting 1198 482,716 Images, videos CCTV Surveillance
partA, B
CUHK Counting 1535 - Images, videos CCTV and inter-
net
UCSD Counting 2000 49885 Images, videos CCTV Surveillance
NWPU Counting 5120 21,33,345 Image Camera
Kumbh mela Counting and 6144 120 mil- Images, videos CCTV Surveil-
localization lion lance and Drone
UCF_CC_s0 Crowd man- 50 1279 Images, videos CCTV
agement
Would expo’10 | Person count- 1132 1199,9233 Image videos CCTV
ing

5 Performance Analysis of Model and Result
A) Counting

The ground truth image is called a sample image. It states the exact position of the person. Support
vector machines have been used to make this image accurate. In this study we have used the data set
of the mall. From the point of training, we have selected mall data sets and video sequential images,
and the conclusion is displayed in the picture.

Fig. 8. Target Image (Mall Data set)

Fig. 9. Support vector machine base crowd counting
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Img 35 Img30 Img25 Img40 Img30 Img50 Img40 Img35 Img40

Fig. 10. Actual value and SVM method Comparison based person counting

Table 5. Define same image different-different area count person SVM techniques with image range

Range (Image) SVM Actual value
Img1 (35) 3 33
Img2 (30) 4 30
Img3 (25) 6 25
Img4 (40) 9 40
Imgs (30) 6 30
Img6 (50) 7 45
Img7 (40) 5 39
Img8 (35) 8 34
Imgg (40) 4 37

B) Localization

In many applications, as such the technology of high-density crowd tracking has been used. While
ground veracity has been used 1-1 to indicate the error of permanent taxation. F-Measure in col-
laboration with a Greedy Association, have tried local calculations from Recall and Precision. The
area of the recall, precision curve is also known as L-AUC. It has been used to display overall per-
formance [27].

Table 6. Localization Accuracy on using different date set

Method Recall Precision F-measure
M-CNN 64% 60% 62%
LSC-CNN 73.55% 75% 74%
CL-CNN 60% 76% 67%
D-CNN 79% 82% 81%

6 Conclusion

Crowd management, monitoring and counting analysis has gained popularity in recent years for
identifying individual’s behavior and misbehavior in video and image sequence The analysis of
multiple crowd management and monitoring approach had been discussed. Crowd management
and monitoring are complicated attributed to reason such as lighting variations in each picture
scene. The paper including the finding using the Deep convolution neural network and SVM
based crowd management and monitoring technique had been applied for more detailed infor-
mation. The model is implemented for evaluation of Mall, Kumbh Mela, using would expo’10,
Shanghai Tech, NWPU and UCFD dataset.
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