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Abstract: 

Generally huge gatherings or mass population of people during pilgrimage, public speeches very often end up in stampedes 

leading to catastrophes or disasters such as in the Loveparade2010, Hajj pilg rimage in Makkah, Kingdom of Sa udi Arabia . Many 

problems and difficu lties are faced by the authorities and volunteers to regulate the crowd during these mass gatherings. Mas s 

occasions are and dependably have been main stream in human social orders everywhere throughout the world. These days, 

typical instances incorporate sports occasions, celebrations, music concerts and political campaigns . Because of expanding 

population and higher portability, mass occasions draw in an attractive number of people. Notwithstanding the occasion venue, 

guests additionally utilize the nearby locations and areas  to achieve an occasion area bringing about high quantities of individuals 

in prepare stations also, open spaces. A noteworthy issue in vast group is the absence of correspondence. While being a part of a 

group, people can just speak with their nearby neighbourhood and have constrained perspective of the entire group. This promp ts 

a bogus view of movement when individuals are caving in and individuals in the back see a development and push ahead 

consequently expanding the pressure significantly more. Overcrowding and stampede can lead to many problems like causalities, 

missing people, getting badly injured and bleeding and may even lead to death in the worst cases. The recurrence of these 

episodes and additionally the quantity of setbacks show the requirement for further research in the region of stampede detect ion 

and group control.  Based on our research we have found many papers helping to aide to this serious issue using automated 

analysis crowd control, computer vision techniques to analyse abnormal crowd behaviour, surveillance cameras,

 Closed circuit television cameras to view the behavior of people. With the increasing number of technologies in the era, many 

techniques are used to track people wherever they are from any corner of the world. One important one among them is the Globa l 

Positioning system (GSM). 
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I. INTRODUCTION 

 

Mass occasions are and dependably have been famous in 

human social orders everywhere throughout the world. These 

days, run of the mill illustrations incorporate games occasions, 

celebrations, or shows. Because of increasing population and 

higher versatility, mass occasions draw in steadily attraction 

mass crowd. In addition to an event venue, visitors also use the 

surrounding facilities in request to achieve an occasion area 

bringing about high quantities of indiv iduals in prepare stations 

also, open spaces in this world.  Past shows that more than 362 

pilgrims died due to stampede during the “stoning of the 

devil”in 2006 Hajj and 250 pilgrims died due to a similar case 

in 2004 Hajj. A huge accident happened in 1990 when 1400 

pilgrims got killed during a stampede in Mina, Whitaker. For 

instance, the Oktoberfest has more than 6 million viewers with 

roughly 350 000 v iewers every day. Every match of the 

German football group draws in 40 000 guests all things 

considered where the biggest stadium has a limit of 80 000 

individuals. Train stations, for example, the primary stations in 

Frankfurt or Hamburg suit 350 000 to 450 000 travellers every 

day. For the most part, these substantial social events of 

individuals don't bring on any issues. In any case, at times, 

regardless of all safeguards, high person on foot densities may 

prompt dangerous rushes and crowd stampedes. In last few 

years, there has been increased interest among researches in 

this field of detecting and tracking people in mass gatherings 

and public places in order to reduce the risks of accidents due 

to stampedes during heavy population and to give aide to 

injured persons. Another instance is an example of a 

catastrophic deadly stamped in the Love parade crowd disaster 

that took place in a music celebration in the month of July in 

the year 2010 in Duisburg, Germany. Amid that occasion, 21 

individuals died and more than 500 individuals were injured in  

a section way that was excessively restricted, making it  

impossible to oblige a huge number of people. In group 

calamities, the passerby thickness achieves a basic level 

bringing on group individuals to free their indiv idual control 

and move automatically. In these circumstances, the crowd 

pressure increases making it difficu lt to breathe and even stand 

in a place. People fall on top of each other. These problems 

arise a lot during pilgrimage seasons when people move in  

large groups. So our aim is reduce the accidents and stampedes 

by detecting before pre-stampede starts and to track people to 

find lost persons or aide those who need medical emergencies. 

 

II. METHODOLOGY 

 

There are numerous frameworks a work in progress utilized for 

following and checking which are utilizing distinctive means, 

conventions and offices as indicated by the need what's more, 

accommodation of the framework. The Related Works Using 

the concept Stampede Detection and people tracking, few 

attempts have been made in the past to detect people using 

various techniques but with limited recognition. A group of 

students from International Islamic University Malaysia, 

Malaysia demonstrated their project in ‘Hajj Crowd Tracking 

System in a Pervasive Environment’. This paper proposes a 
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structure for following Hajj pilg rims in a swarmed inescapable 

environment utilizing a framework called Hajj Locator. A talk 

on the model of Hajj Locator, as a framework to track and 

screen pioneers while performing Hajj and to spare lives, with 

an SOS component, is additionally displayed in this paper. 

Accessibility is identified with the accessibility/ presence of 

the association either by utilizing WiFi, GSM/GPRS or SMS to 

send the upgrade area information from a PDA/Smart Phone to 

the Hajj Locator server. Hajj Locator has the capacity to track 

the pilgrims in both indoor and open air environment which 

gives smooth tracking procedure. Accelerometer that will catch 

informat ion that could be imperative during the time spent 

following pilgrims in indoor situations which incorporate the 

position, speed, controlling point and movement [1]. The main  

disadvantage of this is that it does not detect people before 

stampede begins and does not aide them during medical 

emergencies. In another paper, the studies exp lain  person on 

foot conduct in substantial group and watch trademark 

movement designs. In view of our findings, we introduce a 

computer vision framework that recognizes abnormal crowd 

occasions and basic circumstances from video streams and in 

this manner cautions security work force so as to take essential 

activities. Firstly, it works in real-time and, secondly, the 

privacy of the people being monitored is preserved. It 

coordinates the watched movement designs into models for 

mimicking person on foot movement and demonstrate that the 

proposed simulation model. This model mimics substantial 

human group and utilize methods from computer graphics to 

render manufactured recordings for further assessment of our 

programmed v ideo observation framework [2]. Crowd 

behaviour can be observed utilizing two methodologies, initial 

one is breaking down people conduct in a group which is 

named as question based and the other one is dissecting the 

group all in all which is named as comprehensive based 

approach. Distinguishing and following the group movement is 

a noteworthy fascinating exploration theme in vision 

investigation, swarm progression and visual observation fields. 

The framework depends on the optical stream calculations and 

identifies the examples in group movement that demonstrate 

the risky circumstances. Lucas – Kanade technique is utilized  

to locate the optical stream. Here two information recordings 

are utilized to lead the investigation. Framework will permit  

just approved individual to utilize it by entering the "Username 

and Password". The recordings comprise of numerous 

quantities of edges and this framework will remove those 

edges in the info video. Threshold optical flow values are 

chosen in such a way that the tracking of congested region in 

video is easily performed by comparing it with respective 

estimated optical flow values. The embedded system will by 

default detect the stampede scenario and also depict the results 

on a graph [3]. In another paper Wireless Mobile Networks are 

used to track pilgrims during pilg rimage. Every pilgrim is 

given a WMN for tracking them and settled system is utilized  

for observing the pilgrims. The model comprises of the 

accompanying segments, for example, Tmote Sky module for 

following when GPS not in range, GPS module for proficient 

following, PIC Nano microcontroller for handling the signs, 

ISM band radio for correspondence to closest help focuses, 

Lithium particle batteries for WMN to work, RF handset and 

Personal PC [4].  A student prepared a paper on “Pilgrim 

Tracking and Health Monitoring using WSN” which relies on 

Wireless Sensor Networks. It aims at tracking lost people and 

aiding during accidents. WSN comprises of appropriated self-

ruling sensors to screen physical conditions, for example, 

temperature, sound, weight and so on. These parameters are 

detected and helpfully transmitted through remote system to 

principle area. Every pilgrim is furnished with a portable unit 

which comprises of small scale controller, GPS and GSM 

module, and LCD, heartbeat and temperature sensor. Server 

unit will start and transmit the inquiry to versatile unit. On  

accepting the inquiry by Mobile unit, it will transmit its UID, 

scope, longitude and a period stamp as an answer of got 

question to the server. When server gets the answer transmitted 

by portable unit, it will redesign the informat ion of separate 

traveler in its stockpiling memory and re-transmit the data 

about the person to their separate relative and Guardian. As the 

portable unit held by travelers inserted with keypad, the push 

catches gave on keypads can be utilized to create and transmit  

the caution/message in case of any emergency faced by the 

pilgrim [5]. In a paper prepared by A.Niranjil Kumar and Dr. 

C.Sureshkumar, “Abnormal Crowd Detection and Tracking in  

Surveillance Video Sequences”,. Automated analysis of crowd 

activities using surveillance videos is a significant technique 

for communal security, as it permits location of perilous group 

and where they are going. Open places, for example, strip  

malls and airplane terminals are observed utilizing shut CCTV 

keeping in mind the end goal to guarantee ordinary working 

conditions. Computer vision based crowd analysis algorithm 

can be divided into three groups; people counting, people 

tracking and crowd behaviour analysis. These methods could 

lead to a better understanding of crowd behaviour and 

increased safety from stampede [6]. Another paper describes a 

system that relies on a dedicated delay-tolerant wireless sensor 

network (WSN). This WSN is interfaced to the Internet 

through gateways which is always available from an internet 

service provider (ISP). Energy efficiency, robustness, and 

reliability, scalability, transparency are key factors in the 

design of the system. Each pilgrim is given a mobile sensor 

unit which includes a GPS chip, a microcontroller, and 

antennas. A network of fixed units is installed in the Holy area 

for receiv ing and forwarding data. Periodically, each mobile 

unit sends its user identification (UID), latitude, longitude, and 

a time stamp. A centralized server maps the latitude and 

longitude information on a geographical information system 

(GIS). The developed system can be used to track a specific or 

a group of pilgrims [7]. In reference paper target is to take care 

of the issue of pilgrim transportation, carry transport control, 

and course planning, and parking organization. The main aim 

of the system is to resolve the problems related to the 

transportation and tracking of the pilgrims throughout the 

pilgrimage journey. This is done by installing a RFID tag on 

the bus in which the pilg rims are boarding and the pilgrims can  

be tracked by indiv idually by the tags given to them. Another 

use of the RFID tags is that the traveler agency or bus driver 

can identify authorized passengers by providing the RFID tags. 

Network for p ilgrim tracking, existing model of p ilgrims  

tracking is done by wireless sensor network. A system of 

altered units is introduced in the heavenly zone for accepting 

and sending information. Occasionally, every portable unit  

sends its client distinguishing proof (UID), scope, and 

longitude as for time [8]. Two students of Visvesvaraya 

College of Engineering and Technology (VCET), M.P. 

Patelguda, Telangana, India prepared a paper on “Smart Way 

of Tracking and Assistance of Pilgrims Using Android” This 

paper reports a continuous pioneer following framework that 

has been executed and designed. The framework is depends on 

the smart application introduced on an android application. 

Unwavering quality, Robustness, and vitality productivity are 

major features that outline the continuous framework. Due to 

the fast development in the use of telephones in nowadays, 

nearly each pilgrim will have an android advanced phone 

which involves GPS and a tracking application introduced in it. 
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An embedded framework with a GSM module is put in the 

Holy territory for accepting the data about the pilgrim's area 

furthermore to send additional data about the rescue area to the 

missing traveler. They grew real time framework has a place 

with a part icular gathering of people came to visit the 

chronicled blessed spots. At whatever point the missed traveler 

understood that he/she was missed or in some issue, they ought 

to press a button in the android application for getting their 

location. In this there is an ext ra element for helping the 

pilgrims at the ticket counter of the holy place while remain ing 

in the line. A RFID reader will be interfaced to the framework 

furthermore, when the traveler needs to get a ticket he/she 

needs to demonstrate his/her paid ahead of time RFID card, the 

balance will be deducted and an affirmat ion message will be 

send to registered client mobile. That message will be utilized  

as E-ticket which is environment friendly [10].  

 

III. CONCLUS ION 

 

From the survey, there are several techniques used to detect 

stampede at huge gatherings of people and to track people to 

get their location details to aide them at emergencies. Image  

processing algorithms can be used to detect crowd behaviour. 

There are different types of image processing algorithms. GPS 

and GSM module can be used to track people and send 

notifications or messages during emergencies. Another 

effective method is to use IOT (Internet of Things) module. 

But in the case PIC microcontroller,  Zigbee transmitter and 

receiver, which will more effectively detect the stampede 

before it starts. We concluded that more effect ive way is using 

ATMEGA controller, GPS and IOT module for stampede 

detection and people tracking during huge massive crowd in 

public places. 

 

VII.   REFERENCES  

 

[1] Teddy Mantoro, Media A. Ayu, Murni Mahmud,”Hajj 

Crowd Tracking System in a Pervasive Environment”, in proc. 

The International Journal of Engineering and Science, volume 

1, Issue 2,2012 

 

[2] Kiran M,”Detection and Simulat ion of Dangerous Human 

Crowd Behavior”,in p roc. The International Journal of 

Advanced Research in computer and communicat ion 

Engineering, volume 4,Issue 5,May 2015. 

 

[3] Vijith V.A., ”Detection of uncontrolled motion behaviour 

in human crowds”,International Journal of Research in  

Engineering and Technology, April 2013. 

 

[4]Karthikeyan Manikavasagamand Vinod Kumar Kochera, 

“Tracking the pilgrims using  Wireless Mobile Networks”, 

International Journal of Application or Innovation in 

Engineering & Management (IJAIEM ) Volume 3, Issue 10, 

April 2014. 

 

[5] Supriya Suryawanshi, Prof. Shivani Pandita, “Pilgrim 

Tracking and Health Monitoring System using WSN”, 

International Journal of Advanced Research in Computer and 

Communicat ion Engineering (IJARCCE), Volume 4, Issue 12, 

December 2015. 

 

[6] A.Niranjil Kumar, Dr. C.Sureshkumar, “Abnormal Crowd 

Detection and Tracking in Surveillance Video Sequences ”, 

International Journal of Advanced Research in Computer and 

Communicat ion Engineering (IJARCCE), Volume 3, Issue 9, 

September 2014.  

 

[7] Shaikh A Rahman, Prof. S. N. Kulkarn i,“Wireless Sensor 

Network for Tracking Pilg rims and Their Medical Parameters ” 

International Journal of Advanced Research in Computer and 

Software Engineering (IJARCSE), Volume 5, Issue 5, May 

2015. 

 

[8] Sandeep Baban Sangle, Sujata Kadam“Pilgrim Tracking 

and Monitoringusing embedded system: A review” 

International Journal of  Engineering Research and 

Technology, NITTTR Chandigarh, Ind ia.  

 

[9] Mankala Sowmya1, B Santosh Kumar, “Smart Way of 

Tracking and Assistance of Pilgrims Using Android”, 

International Journal of Engineering Trends and Technology 

(IJETT), Volume 16, Issue 9, October 2014.  

 

[10] Muhammad Hisyam Bin Idris “Smart Glove for Hearing 

Impaired People” 2013 University Teknologi Malaysia. 

Computer Science and Engineering Survey, Department of 

Information Technology, Coimbatore. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


