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ABSTRACT

The project “Al-Based Digital Solution for Temple Pilgrimage Crowd Management” is developed to provide a smart
and efficient solution for managing large crowds in temple pilgrimage centers. Temples often experience heavy crowd
congestion during festivals, holidays, and special religious occasions, making crowd control difficult through
traditional manual methods. Poor crowd management can lead to overcrowding, long waiting times, confusion, safety
risks, and emergency situations such as stampedes and accidents.

The proposed system uses modern technologies such as Artificial Intelligence (Al), Internet of Things (1oT), Machine
Learning, CCTV surveillance, and predictive analytics to monitor and manage crowd movement effectively. The
system continuously collects real-time crowd data through cameras, sensors, and smart monitoring devices installed
at different locations inside temple premises. Al algorithms analyze the collected data to identify overcrowded areas,
monitor crowd density, predict rush timings, and provide real-time alerts to authorities.

The project also includes smart queue management and emergency notification systems to improve pilgrim
convenience and safety. Pilgrims can receive information regarding waiting time, crowd conditions, and safe
movement routes through mobile applications and digital display systems. The system helps temple authorities make
quick decisions during emergencies and ensures smooth movement of devotees inside temple premises.

The proposed solution reduces manual effort, improves operational efficiency, minimizes congestion, and enhances
the overall pilgrimage experience. By integrating advanced digital technologies into a single platform, the project
provides a reliable, automated, and intelligent crowd management system for temple pilgrimage centers.

Keywords —-Al, pilgrimage, crowd management.

1. INTRODUCTION
Temple pilgrimage centers are among the most important religious and cultural places in the world. Every day,
thousands of devotees visit temples to offer prayers, seek blessings, and participate in religious activities. In
India especially, temples attract huge crowds during festivals, holidays, and special religious occasions. Famous
pilgrimage centers such as Tirupati, Sabarimala, VVaishno Devi, and other major temples receive lakhs of devotees
daily. Managing such a large number of people has become one of the biggest challenges for temple authorities
and management teams.

Traditional crowd management systems mainly rely on manual supervision, security guards, barricades, and
basic queue systems to control the movement of pilgrims. Although these methods provide some level of crowd
control, they are often inefficient during peak times. Overcrowding inside temple premises leads to long waiting
times, confusion, discomfort, communication problems, and traffic congestion. In many situations, poor crowd
management may also create serious safety risks such as stampedes, panic situations, medical emergencies, and
accidents. Several incidents in crowded pilgrimage centers have highlighted the importance of proper crowd
monitoring and public safety systems.

Manual crowd monitoring systems are unable to continuously analyze crowd density and movement patterns in
real time. Temple authorities often face difficulties in identifying overcrowded areas, predicting rush timings,
and responding quickly during emergencies. In addition, pilgrims frequently experience inconvenience due to
long queues, lack of proper information, and poor communication systems. Therefore, there is a strong need for
a smart and intelligent crowd management system that can improve safety, reduce congestion, and enhance the
overall pilgrimage experience.

With the rapid development of modern technologies, digital solutions have become more effective in solving
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crowd management problems. Technologies such as Artificial Intelligence (Al), Internet of Things (1oT),
Machine Learning, cloud computing, and predictive analytics provide advanced methods for monitoring and
controlling large crowds efficiently. Al systems can analyze crowd behavior, identify congested areas, predict
overcrowding, and generate real- time alerts for authorities. 10T devices such as sensors, CCTV cameras, RFID
tags, and smart monitoring systems help in collecting real-time data from crowded places.

The project “Al-Based Digital Solution for Temple Pilgrimage Crowd Management” is proposed to provide
a smart and efficient system for managing large crowds in temple pilgrimage centers. The system uses Al-based
technologies along with 10T devices and surveillance systems to monitor crowd density and crowd movement
continuously. Sensors and CCTV cameras installed at different locations inside temple premises collect real-time
information about crowd conditions. The collected data is processed and analyzed using Artificial Intelligence
algorithms to identify overcrowded areas and manage crowd movement effectively.

One of the important features of the proposed system is real-time crowd monitoring. The Al system
continuously observes crowd density and generates alerts whenever the crowd exceeds safe limits. This helps
temple authorities take immediate action to control crowd movement and prevent dangerous situations. The
system also supports emergency management by providing quick alerts during fire accidents, stampedes,
medical emergencies, or panic situations.

Another major feature of the project is smart queue management. Pilgrims often spend many hours waiting in
long queues for darshan, especially during festivals and peak seasons. The proposed system helps organize
queues systematically and reduces waiting time for devotees. Pilgrims can receive information regarding queue
status, waiting time, and crowd conditions through digital display boards, mobile applications, or SMS
notifications. This improves communication between temple management and devotees and helps visitors plan
their movements more effectively.

The project also focuses on predictive crowd analysis using machine learning and historical crowd data. By
analyzing previous crowd records, festival schedules, and visitor trends, the system can predict peak crowd
timings in advance. This helps temple authorities make better arrangements for crowd control, deploy security
personnel efficiently, and manage resources effectively during busy periods.

Cloud computing technology is also integrated into the system for storing and processing large amounts of crowd-
related data. Cloud platforms provide real-time access to information and improve coordination between
management authorities and security personnel. The system can also generate reports and analytics for future
planning and decision-making.

The proposed project aims to improve pilgrim safety, reduce overcrowding, minimize waiting time, and provide
a better pilgrimage experience. By integrating Artificial Intelligence, 10T, CCTV surveillance, predictive
analytics, and cloud computing into a single platform, the system offers a reliable, efficient, and intelligent
crowd management solution for temple pilgrimage centers.

Overall, this project demonstrates how modern digital technologies can be used effectively to solve real-world
problems related to crowd management and public safety. The system not only improves operational efficiency for
temple authorities but also ensures safe, smooth, and comfortable movement of pilgrims inside temple premises.
The proposed solution can also be extended to other public gathering places such as railway stations, stadiums,
airports, festivals, and tourist centers for efficient crowd management and safety monitoring.

2. LITERATURE SURVEY

The literature survey provides an overview of previous studies, research works, and technologies related to
crowd management systems, Artificial Intelligence, 10T, and smart monitoring solutions. Several researchers
have worked on improving public safety and crowd control in highly populated areas such as temples, railway
stations, stadiums, and public events. The following literature survey explains different technologies and
methods used in existing crowd management systems.

» Artificial Intelligence in Crowd Management:Atrtificial Intelligence (Al) has become one of the most
important technologies used in modern crowd management systems. Researchers have developed Al-
based systems that can analyze crowd movement, identify overcrowded areas, and predict crowd
behavior in real time. Al algorithms process data collected from CCTV cameras, sensors, and
surveillance devices to monitor crowd density and movement patterns. These systems can automatically
detect abnormal crowd situations and generate alerts for authorities. Studies show that Al- based crowd
management systems improve accuracy, reduce manual effort, and help prevent accidents during large
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public gatherings.
Researchers also found that Al systems support faster decision-making during emergency situations
and improve the efficiency of crowd control operations.

» loT-Based Smart Monitoring Systems:The Internet of Things (IoT) plays a major role in smart crowd

management solutions. 10T devices such as motion sensors, RFID tags, smart cameras, and people
counters are used to collect real-time data from crowded places.
Several studies explain how IoT technology helps authorities continuously monitor crowd conditions
and communicate information instantly. The collected data is transferred to cloud servers where it is
analyzed for crowd prediction and management. Researchers concluded that loT-based systems
improve monitoring efficiency, reduce response time, and provide better coordination between
management authorities and security personnel.

» CCTV and Video Surveillance Systems:Video surveillance systems are widely used in crowd
monitoring applications. Many researchers have developed systems that use CCTV cameras along with
machine learning and image-processing techniques to detect crowd density and movement.

These systems analyze live video footage and identify overcrowded zones automatically. Researchers
explain that video surveillance systems improve security and help authorities monitor large areas
effectively without depending completely on manual observation.

Advanced surveillance systems can also detect suspicious activities, sudden crowd movement, and
emergency situations. Such technologies are highly useful in pilgrimage centers where large crowds
gather regularly.

» Smart Queue Management Systems:Queue management is one of the biggest challenges in temple
pilgrimage centers. Traditional queue systems often lead to long waiting times, confusion, and crowd
congestion.

Several research studies focus on developing smart queue management systems using digital
technologies. These systems provide digital tokens, estimated waiting times, and automated queue
scheduling. Pilgrims receive real-time updates regarding queue status and waiting duration through
mobile applications or display boards.

Researchers found that smart queue management systems improve crowd discipline, reduce waiting
time, and enhance the overall visitor experience.

» Predictive Analytics for Crowd Prediction:Predictive analytics is an important technique used in

modern crowd management systems. Researchers use historical crowd data and real-time information
to predict future crowd conditions and peak visiting hours.
Machine learning models analyze patterns such as festival schedules, holidays, weather conditions, and
visitor trends to estimate crowd density in advance. This helps authorities prepare proper arrangements,
deploy security staff effectively, and reduce overcrowding.Studies show that predictive analytics
improves planning and resource management in highly crowded places such as temples and pilgrimage
centers.

» Cloud Computing and Data Management:Cloud computing technology is widely used in smart
management systems for storing and processing large amounts of data. Researchers explain that cloud-
based systems provide high storage capacity, faster processing, and easy access to real-time
information.

Cloud platforms allow temple authorities to monitor crowd conditions remotely through dashboards and
mobile applications. The integration of cloud computing with Al and 10T improves the scalability and
efficiency of crowd management systems.

Researchers also mention that cloud-based systems support real-time communication and data sharing
between administrators, security personnel, and pilgrims.

» Emergency Alert and Safety Systems:Public safety is one of the most important aspects of crowd
management. Many research works focus on emergency management systems that provide quick alerts
during accidents, stampedes, fire incidents, or medical emergencies.Al and loT technologies are
integrated with emergency response systems to detect dangerous situations automatically and inform
authorities immediately. Researchers suggest that such systems reduce response time and improve
emergency handling efficiency.

These systems also guide people toward safe exits and less crowded areas during emergencies,
improving overall public safety.

» Mobile Applications for Pilgrim Assistance:Several researchers have developed mobile
applications to improve communication between pilgrims and temple authorities. These
applications provide real-time information such as crowd status, queue updates, darshan timings,
navigation guidance, and emergency notifications. Studies show that mobile-based assistance systems
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improve pilgrim convenience and reduce confusion during crowded situations. Such applications also
help visitors plan their pilgrimage more efficiently

Review 1 — Artificial Intelligence Based Crowd Management:

A study on Al-based crowd management explains the importance of Artificial Intelligence in monitoring and
controlling large crowds in public places. Researchers developed systems that use Al algorithms, cameras, and
sensors to analyze crowd density and movement patterns in real time. The system continuously collects data
from surveillance devices and processes it to identify overcrowded areas and unusual crowd behavior.

The research highlights that Al can predict congestion before it becomes dangerous and provide immediate alerts
to authorities. This helps security personnel take preventive actions quickly and avoid accidents such as
stampedes and crowd confusion. The study concludes that Al- based crowd management systems improve
safety, reduce manual effort, and provide better decision-making during emergencies.

Review 2 — lI0T-Enabled Monitoring Systems:

Research on loT-enabled monitoring systems explains how Internet of Things (1oT) technology is used for real-
time crowd monitoring and management. IoT devices such as motion sensors, RFID tags, CCTV cameras, and
smart counters are installed in crowded areas to collect continuous data related to crowd movement and density.

The collected information is transmitted to cloud servers where it is processed and analyzed. Researchers
explain that 10T technology improves communication between management authorities, security personnel, and
visitors. These systems provide real-time updates and alerts, helping authorities manage crowds more efficiently.

The study also states that loT-based systems reduce response time during emergencies and improve overall
crowd control operations in public gathering places such as temples, railway stations, and stadiums.

Review 3 — Digital Queue Management Systems:

Another important study focuses on digital queue management systems used in temples and pilgrimage centers.
Traditional queue systems often create long waiting times, overcrowding, and inconvenience for devotees. To
solve this problem, researchers proposed smart queue management systems using digital technologies.

The system provides online booking facilities, digital tokens, estimated waiting times, and automated queue
scheduling. Pilgrims receive real-time information regarding queue status through mobile applications and
display boards. Researchers found that these systems help maintain proper crowd flow and improve visitor
convenience.

The study concludes that digital queue management systems reduce crowd congestion, improve discipline among
visitors, and provide a better pilgrimage experience during festivals and peak seasons.

Review 4 — CCTV and Video Surveillance Systems:

Studies on CCTV and video surveillance systems explain the role of machine learning and image-processing
techniques in crowd analysis. Researchers developed systems that analyze live video footage captured by CCTV
cameras to estimate crowd density and identify overcrowded areas.

The system automatically detects unusual crowd behavior, sudden movement, and congested zones without
continuous human monitoring. Advanced surveillance systems also generate emergency alerts when dangerous
situations are identified.

Researchers highlight that video surveillance systems improve security and support quick decision-making
during emergencies. These technologies are especially useful in temple pilgrimage centers where large crowds
gather regularly. The study concludes that surveillance- based crowd management systems enhance safety and
improve crowd monitoring efficiency.

Review 5 — Predictive Analytics for Crowd Prediction:

Research on predictive analytics explains how historical data and real-time crowd information can be used to
predict future crowd conditions and rush timings. Machine learning models analyze factors such as festivals,
holidays, weather conditions, and visitor patterns to estimate peak crowd periods.

Researchers explain that predictive systems help authorities prepare security arrangements, manage resources
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efficiently, and reduce overcrowding. Predictive analytics also supports better planning and helps prevent
congestion before it occurs.

The study concludes that predictive crowd analysis improves operational efficiency, enhances public safety, and
supports smart crowd management in large pilgrimage centers.

2.2 Problem statement

Temple pilgrimage centers are places where thousands of devotees gather every day to offer prayers and
participate in religious activities. During festivals, holidays, and special occasions, the number of visitors
increases rapidly, creating heavy crowd congestion inside and around temple premises. Managing such huge
crowds has become a major challenge for temple authorities and security personnel.

Traditional crowd management systems mainly depend on manual supervision, barricades, security guards, and
basic queue management methods. These conventional systems are often inefficient during peak times because
they cannot continuously monitor crowd conditions or respond quickly to sudden crowd movements. As a result,
overcrowding occurs frequently, leading to confusion, discomfort, long waiting times, and difficulty in
maintaining smooth movement of pilgrims.

One of the major problems faced in pilgrimage centers is the lack of real-time crowd monitoring. Temple
authorities are unable to identify overcrowded areas instantly or analyze crowd movement patterns effectively.
Without proper monitoring systems, it becomes difficult to control crowd flow and ensure public safety. During
festivals and special events, overcrowding may create dangerous situations such as stampedes, panic conditions,
medical emergencies, and accidents, which can result in injuries or loss of life.

Another important issue is poor queue management. Pilgrims often spend several hours waiting in long queues for
darshan. Existing systems do not provide accurate information regarding waiting time, crowd conditions, or safe
movement routes. This creates inconvenience, frustration, and discomfort for devotees. In addition,
communication between temple authorities and pilgrims is often limited, making it difficult to guide visitors
properly during crowded situations.

Temple authorities also face difficulties in predicting peak crowd timings and planning crowd control
arrangements in advance. Existing systems do not have advanced technologies for analyzing historical crowd
data or forecasting visitor patterns. As a result, resource management, security planning, and emergency
preparedness become less effective.

Manual crowd management methods also increase the workload on security personnel and management teams.
Continuous monitoring of large crowds through human supervision alone is difficult and may lead to delayed
responses during emergencies. There is a strong need for an intelligent and automated system that can reduce
manual effort and improve crowd management efficiency.

Another major challenge is traffic congestion around temple premises. Large numbers of vehicles entering and
exiting pilgrimage centers create parking issues and road blockages, especially during festival seasons. Existing
systems fail to coordinate crowd movement with traffic management effectively.

The absence of proper emergency communication systems also creates serious problems during critical situations.
Pilgrims may not receive timely alerts or guidance regarding emergency

exits, medical support, or safer routes during overcrowding. This increases panic and confusion among devotees.

Many pilgrimage centers also face difficulties in maintaining discipline and organized movement within temple
premises. People may gather in unauthorized areas or move irregularly due to lack of proper guidance systems.
Traditional methods are unable to monitor all locations effectively at the same time.

Existing crowd management systems are also unable to maintain proper data records for future planning and
analysis. Without crowd-related data, authorities cannot accurately study visitor trends, improve management
strategies, or prepare effectively for future events.

Another issue is the lack of integrated digital platforms that combine crowd monitoring, queue management,
emergency alerts, communication systems, and predictive analytics into a single system. Most existing methods
work independently and do not provide complete automation or smart decision-making support.

To overcome these challenges, the proposed project “Al-Based Digital Solution for Temple Pilgrimage
Crowd Management” aims to develop a smart and efficient crowd management system using Artificial
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Intelligence (Al), Internet of Things (1oT), CCTV surveillance, machine learning, predictive analytics, and cloud
computing. The system continuously monitors crowd density and movement through smart sensors and
surveillance cameras installed at different locations in the temple premises.

The collected data is analyzed using Al algorithms to identify overcrowded areas, predict rush timings, and
manage crowd movement effectively. The system also provides real-time alerts and notifications to temple
authorities and pilgrims regarding crowd conditions, waiting times, traffic situations, and emergency conditions.
Smart queue management features help reduce waiting time and improve the overall pilgrimage experience.

The proposed solution focuses on improving public safety, reducing congestion, enhancing communication,
improving emergency response, and ensuring smooth movement of pilgrims within temple premises. By
integrating modern digital technologies, the project provides a reliable, automated, and intelligent solution for
efficient crowd management in temple pilgrimage centers.

2.3 Objective

The main objective of the project “Al-Based Digital Solution for Temple Pilgrimage Crowd Management” is to
develop a smart, efficient, and technology-driven system for managing large crowds in temple pilgrimage
centers. The project focuses on improving crowd control, pilgrim safety, queue management, and overall
operational efficiency using modern technologies such as Artificial Intelligence (Al), Internet of Things (loT),
machine learning, CCTV surveillance, and predictive analytics.

1. To Develop an Al-Based Crowd Management System

One of the primary objectives of this project is to develop an intelligent crowd management system using
Acrtificial Intelligence technologies. The system is designed to monitor, analyze, and control crowd movement
automatically without depending completely on manual supervision. Al algorithms help in identifying
overcrowded areas, analyzing crowd behavior, and improving crowd management efficiency.

2. To Monitor Crowd Density in Real Time

The project aims to continuously monitor crowd density and movement inside temple premises using CCTV
cameras, smart sensors, and surveillance systems. Real-time monitoring helps temple authorities identify
congested areas instantly and take immediate action before the situation becomes dangerous. Continuous crowd
analysis improves safety and prevents overcrowding.

3. To Reduce Overcrowding and Congestion

Another important objective of the project is to reduce crowd congestion in temple premises. Large crowds often
create confusion, discomfort, and difficulty in movement. The system helps distribute crowd flow properly and
ensures smooth movement of pilgrims by monitoring crowd density and controlling entry and exit points
effectively.

4. To Improve Pilgrim Safety and Security

The project focuses on improving public safety in crowded pilgrimage centers. Overcrowding may lead to
dangerous situations such as stampedes, panic conditions, accidents, and medical emergencies. The proposed
system generates real-time alerts and emergency notifications to help authorities respond quickly and maintain
public safety.

5. To Provide Smart Queue Management

Long waiting times in queues are one of the major problems faced by pilgrims during darshan. The objective of
this project is to develop a smart queue management system that organizes devotees systematically and reduces
waiting time. The system helps improve queue discipline and provides a better pilgrimage experience for
visitors.
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6. To Predict Peak Crowd Timings

The project aims to use machine learning and predictive analytics to analyze historical crowd data and predict
rush timings during festivals and special occasions. Predicting crowd conditions in advance helps temple
authorities prepare security arrangements, deploy staff efficiently, and manage resources effectively.

7. To Provide Real-Time Alerts and Notifications

Another important objective is to improve communication between temple authorities and pilgrims. The system
provides real-time notifications regarding crowd density, waiting times, emergency conditions, and safer
movement routes through mobile applications, SMS alerts, and digital display boards. This helps pilgrims stay
informed and reduces confusion during crowded situations.

8. To Improve Emergency Response Management

The project aims to support quick and effective emergency response during dangerous situations such as
overcrowding, fire accidents, medical emergencies, or panic conditions. Real-time monitoring and alert systems
help authorities take immediate action and reduce response time during emergencies.

9. To Reduce Manual Effort in Crowd Management

Traditional crowd management systems require large numbers of security personnel and continuous manual
supervision. One of the objectives of this project is to reduce human effort by automating crowd monitoring and
management activities using Al and loT technologies. This improves operational efficiency and reduces
workload on management authorities.

10. To Improve Pilgrim Convenience and Experience

The project is designed to enhance the overall pilgrimage experience by reducing waiting time, minimizing crowd
congestion, and improving communication systems. Pilgrims can receive accurate information regarding queue
status, crowd conditions, and temple navigation, making their visit more comfortable and organized.

11. To Maintain Proper Data Records for Future Planning

The system stores crowd-related data such as visitor count, crowd density patterns, and peak timings for future
analysis and planning. This data helps temple authorities improve management strategies and prepare better
arrangements for future events and festivals.

12. To Integrate Modern Technologies into a Single Platform

Another objective of the project is to combine Artificial Intelligence, 10T, CCTV surveillance, cloud computing,
predictive analytics, and smart monitoring systems into one integrated platform. This creates a complete and
efficient crowd management solution for pilgrimage centers.

13. To Develop a Reliable and Scalable System

The proposed system is designed to be reliable, scalable, and adaptable for different temple environments. The
solution can also be extended to other public gathering places such as railway stations, stadiums, airports,
festivals, and tourist centers for efficient crowd management.
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14. To Create a Smart and Safe Pilgrimage Environment

The final objective of the project is to create a safe, organized, and intelligent pilgrimage environment where
devotees can visit temples peacefully and comfortably. The system ensures smooth crowd movement, improved
safety, and better management using advanced digital technologies.

3. OVERVIEW OF Al BASED DIGITAL SOLUTION FORTEMPLE PILGRIMAGE
CROWD MANAGEMENT

The project “Al-Based Digital Solution for Temple Pilgrimage Crowd Management” is designed to provide
a smart, efficient, and technology-driven system for managing large crowds in temple pilgrimage centers.
Temples and pilgrimage places often experience heavy crowd gatherings during festivals, holidays, and special
religious occasions. Traditional crowd management methods mainly depend on manual supervision and security
personnel, which are often inefficient during peak times. This project aims to solve these problems by using
advanced technologies such as Artificial Intelligence (Al), Internet of Things (loT), machine learning, CCTV
surveillance, and predictive analytics.

The proposed system focuses on improving crowd control, pilgrim safety, queue management, and overall
operational efficiency. The system continuously monitors crowd density and movement inside temple
premises using smart sensors, surveillance cameras, and monitoring devices installed at different locations.
The collected data is analyzed using Al algorithms to identify overcrowded areas, predict rush timings, and
manage crowd flow effectively.

The project also provides smart queue management, real-time alerts, emergency notifications, and
communication systems to improve pilgrim convenience and ensure smooth movement within temple premises.
By integrating modern digital technologies into a single platform, the system creates a safe, organized, and
intelligent pilgrimage environment.

Proposed System

The proposed system is an Al-based smart crowd management solution developed for temple pilgrimage centers.
The system uses Artificial Intelligence, 10T devices, CCTV surveillance, cloud computing, and predictive
analytics to monitor and control crowd movement efficiently.

The system continuously collects real-time crowd data through smart sensors, cameras, and surveillance devices

installed in temple premises. The collected information is processed using Al and machine learning algorithms

to analyze crowd density, identify overcrowded areas, and predict crowd conditions.

Whenever crowd density exceeds safe limits, the system automatically generates alerts and notifications for

temple authorities. The proposed system also provides smart queue management by organizing devotees

systematically and reducing waiting time during darshan.

Pilgrims can receive real-time information regarding crowd conditions, waiting times, entry routes, emergency

alerts, and safer movement paths through mobile applications, digital display boards, and SMS notifications.

The system also supports emergency management by helping authorities respond quickly during dangerous

situations such as stampedes, fire accidents, or medical emergencies.

The proposed solution improves safety, reduces congestion, enhances communication, and ensures efficient
crowd management inside temple premises.

System Methodology

The methodology of the proposed system involves several stages for effective crowd management and
monitoring.
1. Data Collection
The system collects real-time crowd data using CCTV cameras, motion sensors, RFID systems, and 10T
devices installed at different locations inside the temple premises.
2. Data Processing and Analysis
The collected data is sent to a central server or cloud platform where Al and machine learning
algorithms process and analyze crowd density, movement patterns, and visitor behavior.
3. Crowd Monitoring
The Al system continuously monitors crowd conditions and identifies overcrowded areas, unusual
crowd movement, and congestion levels in real time.
4. Predictive Crowd Analysis
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Historical crowd data, festival schedules, and visitor trends are analyzed using predictive analytics to
estimate peak crowd timings and future crowd conditions.
5. Alert Generation

When the crowd exceeds safe limits or emergency conditions are detected, the system automatically
generates alerts and notifications for authorities and pilgrims.
6. Smart Queue Management

The system organizes pilgrims into proper queues and provides waiting time updates through mobile
applications and digital display systems.
7. Emergency Response Management

In case of emergencies such as overcrowding, fire accidents, or medical incidents, the system helps
authorities take quick action by providing real-time information and emergency alerts.
8. Report Generation and Data Storage

The system stores crowd-related data in cloud databases for future analysis, planning, and management
improvement.

Technologies Used
1. Artificial Intelligence (Al)

Al is used to analyze crowd movement, identify overcrowded areas, and predict crowd behavior in
real time.
2. Internet of Things (loT)

0T devices such as sensors, RFID tags, and smart monitoring systems collect real- time crowd data
from temple premises.
3. Machine Learning

Machine learning algorithms analyze historical crowd data and predict peak crowd timings and
congestion patterns.
4. CCTV Surveillance Systems

CCTYV cameras monitor crowd movement continuously and provide live video data for analysis.
5. Cloud Computing

Cloud platforms are used for storing, processing, and managing large amounts of crowd-related
data efficiently.
6. Predictive Analytics

Predictive analytics helps estimate future crowd conditions and supports better crowd management
planning.

7. Mobile Applications

Mobile applications provide real-time crowd updates, queue status, waiting time information, and
emergency notifications to pilgrims.

8. Database Management Systems

Databases are used to store crowd records, visitor information, and system reports securely.
9. Data Analytics

Data analytics techniques help analyze crowd patterns, visitor trends, and system performance for better
decision-making.

10. Emergency Alert Systems

Alert systems provide instant notifications during overcrowding, accidents, or emergency situations to
improve public safety.

Working

The Al-Based Digital Solution for Temple Pilgrimage Crowd Management works by continuously
monitoring crowd movement and crowd density inside temple premises using advanced technologies
such as Artificial Intelligence (Al), 10T sensors, CCTV surveillance systems, and predictive analytics.
The system is designed to collect real-time crowd information, analyze crowd conditions, identify
overcrowded areas, generate alerts, and help temple authorities manage crowd movement efficiently.
The complete working process of the system is explained below.
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Step-by-Step Working Explanation
1. Data Collection

The first step of the system is collecting real-time crowd data from different locations inside the temple
premises.
e CCTV cameras capture live video footage of crowd movement.

e 0T sensors and motion detectors monitor the number of people entering and exiting.
e RFID systems and smart counters help track crowd flow and queue conditions.

These devices continuously collect crowd-related information and send it to the processing
system.

2. Data Transmission

The collected data from cameras and sensors is transmitted to a central server or cloud platform through
the internet or wireless communication systems.
¢ Real-time data transfer ensures continuous monitoring.

e Cloud storage helps store large amounts of crowd information safely.
e  Authorities can access crowd data remotely using monitoring dashboards.

3. Al-Based Data Processing

Artificial Intelligence and Machine Learning algorithms analyze the collected crowd data.
The Al system performs the following tasks:

o ldentifies crowd density in different areas.
o  Detects overcrowded zones.
e  Monitors crowd movement patterns.
e  Predicts crowd congestion and rush timings.
o Detects abnormal crowd behavior or emergency situations.
The system continuously compares crowd density with predefined safety limits.

4. Crowd Monitoring and Analysis

The system monitors crowd conditions in real time.
o If crowd density increases beyond safe limits, the system identifies the congested area immediately.
e The Al system analyzes historical crowd data and festival schedules to predict future crowd conditions.
e  Authorities receive detailed reports and analytics regarding crowd movement.

This helps temple management take preventive actions before congestion becomes dangerous.

5. Smart Queue Management
The system organizes devotees into systematic queues.
o Digital queue systems reduce waiting time.

e Pilgrims receive queue updates and estimated waiting times through mobile applications and
display boards.
e  The system guides devotees toward less crowded routes.

This improves crowd flow and reduces confusion among pilgrims.

6. Alert and Notification System

When overcrowding or emergency situations are detected, the system automatically generates alerts.
o Notifications are sent to temple authorities and security personnel.

www.jsrtjournal.com ISSN: 2583-8660




PAGES: 01-18
01/06/26
JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY VOLUME-4 ISSUE-6 JUNE

e Pilgrims receive crowd updates and emergency instructions through mobile apps, SMS, and display
boards.

e Emergency alarms are activated during dangerous situations. This helps
authorities respond quickly and maintain public safety.

7. Emergency Response Management

During emergencies such as stampedes, fire accidents, or medical incidents:
e  The system provides real-time crowd information.
e  Authorities can identify safe evacuation routes.
e Emergency teams receive instant alerts for quick action.

This improves emergency response efficiency and reduces risks.

8. Report Generation and Data Storage

The system stores crowd-related data for future analysis.
e  Crowd reports help authorities understand visitor patterns.
e Historical data supports predictive crowd analysis.

e Management teams can improve future crowd control planning. Cloud
databases ensure secure and efficient data storage.
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4, HARDWARE AND SOFTWARE REQUIREMENTS
Hardware Requirements

1. Processor

e Intel Core i5/i7 or higher processor

e Required for smooth processing of Al algorithms and real-time crowd monitoring.
2. RAM

e Minimum 8 GB RAM

e Helpsin handling real-time data processing and system performance efficiently.
3. Hard Disk / Storage

e  Minimum 500 GB HDD or 256 GB SSD

e  Used for storing crowd data, surveillance recordings, reports, and system files.
4. CCTV Cameras

e High-resolution surveillance cameras

e Used for monitoring crowd movement and capturing live video footage inside temple premises.
5. 10T Sensors

e Motion sensors, RFID sensors, and people counters

e Help in detecting crowd density and monitoring entry-exit movement.
6. Network Connectivity

e  Wi-Fi/ Internet connection

e Required for data transmission between devices, cloud servers, and monitoring systems.
7. Display Systems

e LED display boards or digital screens

e Used for showing queue updates, alerts, and crowd information to pilgrims.
8. Server/ Cloud Storage

e Central server or cloud platform

e  Used for storing and processing crowd-related data securely.
9. Power Supply

e  Continuous power backup or UPS system

e  Ensures uninterrupted functioning of surveillance and monitoring systems.

Software requirements
1. Operating System

e  Windows 10/ Windows 11/ Linux

e Provides the platform for running the crowd management application.
2. Programming Language

e Python

e Used for developing Al algorithms, machine learning models, and data analysis.
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3. Database Management System

e MySQL /MongoDB

e  Used for storing crowd data, user information, and reports.
4. Artificial Intelligence Tools

e TensorFlow/OpenCV / Scikit-learn

e Used for image processing, crowd detection, and predictive analytics.
5. Cloud Platform

e Google Cloud / AWS / Microsoft Azure

e Used for cloud storage, data processing, and remote access.
6. loT Platform

e Arduino IDE / Raspberry Pi Software

e Used for integrating sensors and 10T devices with the system.
7. Web Technologies

e HTML, CSS, JavaScript

e  Used for developing the user interface and monitoring dashboard.
8. Mobile Application Tools

¢ Android Studio / Flutter

e Used for developing mabile applications for pilgrims and temple authorities.
9. Surveillance Software

e CCTV Monitoring and Video Analytics Software

e  Used for live crowd monitoring and video analysis.
10. Data Analytics Tools

e Power Bl / Tableau

e Used for crowd data visualization, reporting, and analytics.
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5. RESULT
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Dwarkadhish Temple is over
2,000 years old and a
significant pilgrimage site.

About Dwarkadhish Temple

Dwarkadhish Temple, located in Dwarka, Gujarat, is one of the four Char Dham pilgrimage sites
in India. Dedicated to Lord Krishna, this temple is renowned for its stunning architecture,
spiritual significance, and historical value. Devotees from across the world visit to experience its

divine aura and participate in special darshans, rituals, and cultural festivities.
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Architecture

Special Darshana

Daily rituals and special
entry darshans allow
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divine presence

Accommodation Cultural Programs

On-site facilities and nearby
guest houses help pilgrims
stay comfortably.
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ambiance attract devotees.
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Temple Book Darshan
)

A Dwarkadhish # Home v About ® Services & eBooks & News A Temples & Social m

Darshan Booking
Slots for 2026-05-20

01:00 PM - 04:00 PM @ 04:00 PM - 07:00 PM

10:00 AM - 01:00 PM

Proceed to Booking

Fig 5.6:Slots

Slots Management

1972026

Available Slots

Slot Time Remaining Status Action
01:00 PM - 04:00 PM 100 Available
04:00 PM - 07:00 PM 100 Available
07:00 AM - 10:00 AM 100 Available

10:00 AM - 01:00 PM 100 Available

Payments

Booking ID Amount Method Txn ID Service Status
28 #100.00 UPI TXN1775299456059 SUCCESS
29 #100.00 UPI TXN1775299660035 SUCCESS

30 #100.00 UPI TXN1775301631221 SUCCESS

Fig 5.7:Slot Management

Booking

Event: Temple Darshan
Date: Wednesday, May 20
Slot: 07:00 AM - 10:00 AM

name
aadhaar
mobile
email
address

Proceed to Payment

Close

Fig 5.8:Booking
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Booking
Event: Temple Darshan

Date: Wednesday, May 20
Slot: 07:00 AM —10:00 AM

(@ Secure Payment (Demo)

[ example|@ybl

Pay 2100

e ]

Fig 5.9:Payment

Temple Darshan Ticket

Booking Details:
Name: nut

Aadhaar: 123456789012
Event: Temple Darshan E E
Nights: 1

Date: Wednesday, May 20

Slot: 07:00 AM — 10:00 AM E ' a
Booking 1D: 43 —

Scan for Entry

Please carry this ticket during darshan. Valid only for the selected date and siot.

Fig 5.10:Ticket

6. CONCLUSION

» Smart Crowd Management Solution

The project provides an intelligent and efficient solution for managing large crowds in temple
pilgrimage centers using modern digital technologies.

» Improved Pilgrim Safety

The system helps reduce safety risks such as overcrowding, stampedes, and panic situations through
real-time crowd monitoring and emergency alerts.

» Efficient Crowd Monitoring

Al algorithms and 10T devices continuously monitor crowd density and movement patterns to identify
congested areas quickly and accurately.

» Better Queue Management

The proposed system improves queue management by reducing waiting time and ensuring smooth
movement of devotees inside temple premises.

» Real-Time Communication and Alerts
Pilgrims and temple authorities receive instant updates regarding crowd conditions, waiting time, and
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emergency situations for better coordination.

» Use of Modern Technologies

The project successfully integrates Artificial Intelligence, 10T, CCTV surveillance, machine learning,
and predictive analytics into a single platform.

» Enhanced Pilgrimage Experience

The system improves pilgrim convenience, comfort, and overall experience by creating a safe and
organized environment.

» Reliable and Scalable System

The proposed solution can be implemented in various pilgrimage centers and public gathering places for
effective crowd management.
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