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ABSTRACT: In recent years, pilgrim destinations across India have witnessed overwhelming crowd influxes, 

especially during festivals and auspicious days. This often results in long queues, safety risks, and an 

unsatisfactory experience for devotees. To address this issue, we propose an intelligent Online Ticket Booking 

and Bidding System enhanced with Machine Learning to optimize crowd management, minimize waiting times, 

and ensure a seamless pilgrimage experience. 

The system allows pilgrims to book time slots for darshan through a user-friendly web or mobile application. In 

addition to regular bookings, a bidding mechanism is introduced for high-demand slots, enabling pilgrims to bid 

for priority access. Machine learning models are integrated to predict crowd density, demand surges, and 

optimize time slot allocation, using historical visit data and calendar patterns. 

The platform ensures fairness, transparency, and efficiency through secure identity verification, real-time 

updates, and fraud prevention mechanisms. By leveraging ML algorithms such as time series forecasting, 

anomaly detection, and clustering, the system dynamically adjusts ticket availability and bid recommendations. 

This not only improves crowd distribution but also enhances safety and convenience for temple authorities and 

pilgrims alike. 

This project demonstrates how digital transformation and AI can be effectively used in spiritual and public 

settings to create a smarter and more inclusive pilgrimage experience. 
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--------------------------------------*********************************----------------------------------------

I. INTRODUCTION 

India’s pilgrimage sites are visited by millions of devotees 

each year, especially during religious festivals and 

auspicious periods. However, this surge in footfall often 

leads to severe overcrowding, long queues, and chaotic 

environments, putting immense pressure on both 

infrastructure and temple management systems. These 

challenges compromise not only the spiritual experience of 

the devotees but also public safety, often resulting in 

incidents of fatigue, stampedes, and security breaches. 

Traditional queue-based systems and manual crowd 

management techniques have proven inadequate in 

handling such large-scale gatherings. With the growing 

accessibility of digital platforms and mobile technologies, 

there exists a significant opportunity to redesign the 

pilgrimage experience through smart, data-driven solutions. 

The motivation behind this project lies in leveraging 

technology and artificial intelligence to tackle a deep-

rooted, real-world issue: optimizing the management of 

pilgrim crowds while preserving the sanctity and comfort of 

religious visits. By integrating online ticket booking, 

bidding for high-demand slots, and machine learning-based 

crowd prediction, this system aims to: 

• Reduce physical queuing and congestion 

• Ensure fair access to limited darshan slots 

• Improve operational efficiency for temple 

authorities 

• Enhance devotee satisfaction and safety 
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II. Literature Survey: 

2.1. Traditional Ticketing Methods and Crowd 

Handling 

Kumar and Ramesh (2017) evaluated the inefficiencies of 

manually operated queue systems in Indian temples. Their 

findings highlighted that such methods often cause 

prolonged wait times, overcrowding, and discomfort, 

particularly during religious festivals. They emphasized the 

necessity of shifting to time-based ticketing to improve the 

experience. 

Rajalakshmi et al. (2018) introduced an RFID-based 

solution aimed at tracking pilgrim movement within temple 

premises. While effective in real-time tracking, their 

approach lacked mechanisms for forecasting crowd surges 

or dynamically managing scheduling based on changing 

conditions. 

2.2 Adoption of Online Booking in Religious Domains 

Singh and Mehta (2019) analyzed the deployment of web-

based darshan reservation systems in temples like Tirumala 

Tirupati Devasthanam (TTD). Their study concluded that 

online booking significantly minimized queues and 

enhanced pilgrim satisfaction, although the systems faced 

challenges in handling large crowds during major religious 

events. 

Patel et al. (2020) developed a rudimentary web application 

for temple booking and check-in. Although it fulfilled core 

booking tasks, it lacked intelligent modules like demand 

prediction or bidding mechanisms, which are crucial for 

managing peak-time demand. 

2.3. Bidding-Based Ticket Allocation Strategies 

Chakraborty et al. (2020) proposed auction-style ticket 

allocation for high-demand events. Their model contributed 

to fairer ticket distribution and better resource utilization 

but suggested that real-time user behavior analysis could 

further optimize system efficiency. 

Wei et al. (2019) applied a game-theory approach to manage 

overbooking in rail reservations. Their research indicated 

that such bidding-based systems could also be effective in 

religious venues during high-footfall occasions by 

regulating access through competitive prioritization. 

 

2.4. Using Machine Learning for Predictive Crowd 

Control 

Zhou et al. (2021) utilized models like ARIMA and LSTM 

to estimate visitor traffic in tourist areas. Their work 

demonstrated that such machine learning approaches are 

capable of predicting visitor spikes using seasonal and 

historical data. 

Maji and Ghosh (2020) employed clustering methods to 

segment visitor groups into different time windows at 

cultural heritage locations, thereby smoothing out peak 

congestion and facilitating better crowd distribution. 

Jain et al. (2022) explored anomaly detection in public 

spaces using surveillance and user data logs. Their approach 

helped identify and mitigate risks related to abnormal crowd 

behavior, such as unauthorized entries or potential stampede 

situations. 

2.5. Existing Systems and Technological Gaps 

Religious centers like Shirdi, Vaishno Devi, and TTD have 

implemented online ticketing portals that allow pilgrims to 

select time slots. However, these platforms generally lack 

intelligent decision-making features such as real-time 

crowd prediction and bidding capabilities for managing slot 

availability under high demand. 

III.System Analysis And Design 

3.1 System Analysis 

This phase investigates the shortcomings of current 

ticketing and crowd control systems used at pilgrimage 

sites. Most existing methods rely on manual processes that 

struggle to cope with high visitor volumes, especially 

during festive seasons. These systems often lack features 

such as predictive analytics, real-time slot adjustment, and 

prioritization mechanisms, leading to excessive wait times, 

unsafe environments, and an overall poor pilgrim 

experience. The proposed solution addresses these 

inefficiencies by introducing a smart, web-based 

application that facilitates online slot reservations, 

incorporates bidding options for peak-hour access, and 

provides tools for real-time crowd tracking. With the help 

of machine learning, the system can forecast visitor peaks, 

suggest optimal booking windows, and ensure equitable and 

secure service delivery. 
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3.2 System Design 

This stage focuses on converting user and system 

requirements into a structured technical model. The 

proposed architecture follows a three-layer approach: a 

responsive and intuitive frontend, a backend powered by 

Flask or Django frameworks to manage business logic and 

user sessions, and a data layer consisting of both relational 

and NoSQL databases, integrated with machine learning 

modules. Key features include OTP-based user verification, 

QR code-based ticket generation, an administrative 

dashboard for monitoring crowd distribution, and ML-

powered functionalities such as demand prediction and 

fraud detection. Additional components like clustering 

algorithms optimize time-slot distribution, while anomaly 

detection helps identify irregular usage patterns. Altogether, 

the system is designed to be adaptive, secure, and 

scalable—providing an intelligent framework for 

modernizing the management of pilgrimage activities. 

3.3 Modular System Architrcture 

The system is designed using a three-tier architecture: 

•Presentation Layer (Frontend) 

 Provides the user interface via a web or mobile app, 

allowing pilgrims to register, book slots, and place bids. 

Built using HTML, CSS, JavaScript, and optionally React 

or Flutter for mobile responsiveness. 

 

Fig -1  System architecture  

3.3.1Application Layer (Backend) 

 Developed using Python-based frameworks (Flask or 

Django). This layer manages business logic, user 

authentication, slot booking rules, bidding algorithms, and 

integrates with machine learning models for predictions. 

 

3.3.2 Data Layer (Databases and ML Models) 

Stores user data, booking history, bid records, and crowd 

forecasts. Utilizes PostgreSQL for structured data and 

MongoDB or time-series databases for analytics and ML 

logs. ML models are trained on historical data to predict 

demand, detect anomalies, and recommend optimal slots. 

IV. PROPOSED METHODOLOGY 

  
 

 

 

4.1 User Registration 

The process begins with pilgrims signing up through a 

secure digital platform by providing their full name, mobile 

number, and a valid form of identification (such as Aadhaar 

or Voter ID). This step is crucial to create a verified user 

base and to ensure accountability. The submitted data is 

securely stored in an encrypted format within a robust 

backend database to maintain privacy and prevent misuse. 

 

4.2 OTP Verification 

Once users submit their details, a one-time password (OTP) 

is sent to their registered phone number or email address. 

This code is used to confirm their identity and restrict 

unauthorized access. The OTP is valid only for a short 

duration and is stored temporarily in memory, enhancing 

both security and efficiency in the verification process. 

 

4.3 Booking and Bidding Interface 

After successful authentication, users are redirected to an 

interactive booking interface. Here, they can either choose 

an available time slot or participate in a bidding system for 

peak hours. The interface features an easy-to-use calendar 

view, allowing seamless navigation. The real-time update 

mechanism ensures that double bookings or overcapacity do 

not occur. 
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4.4 Predictive Crowd Analysis 

A machine learning component is used to forecast visitor 

load based on multiple factors, including historical data, 

upcoming events, public holidays, and weather trends. This 

predictive model supports informed decision-making, 

helping to distribute the crowd more evenly and improve 

the overall visitor experience by avoiding congestion. 

 

4.5 Intelligent Slot Management 

Time slots are allocated based on the predictions provided 

by the crowd forecasting model and the number of active 

bookings or bids. In the case of bidding, the system 

evaluates all inputs and assigns slots to users accordingly. 

The goal is to maintain balance across time slots, minimize 

crowding, and utilize the venue's capacity effectively. 

 

4.6 QR-Based Entry Pass 

Once a booking is confirmed, a QR code is automatically 

generated and sent to the user. This code includes encrypted 

details like user identity, allocated time slot, and entry point. 

It serves as a digital entry pass that can be scanned at the 

venue entrance, streamlining the check-in process and 

eliminating the need for physical tickets. 

 

  Table -1 proposed methodology 

 

Module Function 
Technologies 

Implemented 

User 

Enrollment 

Safely gather and 

store user credentials 

and identification 

details 

Flask (backend 

services), 

PostgreSQL (data 

storage) 

OTP 

Confirmation 

Validate user access 

with time-bound 

one-time passwords 

via SMS/email 

Python scripts, 

Redis (temporary 

cache), SMS 

gateway 

Slot Booking 

& Bidding UI 

Facilitate time slot 

booking or bidding 

through an 

interactive platform 

JavaScript 

(frontend), Flask 

(server-side logic) 

Crowd Level 

Estimation 

Forecast visitor 

traffic using 

historical trends and 

event data 

Python-based ML 

models and 

forecasting 

techniques 

Intelligent Slot 

Manager 

Allocate slots based 

on predicted demand 

and scheduling 

policies 

Python algorithms, 

Conditional rule-

based system 

Digital Pass 

Generator 

Create QR-based 

digital passes for 

confirmed entries 

Flask framework, 

Python QR code 

generator libraries 

 

 

 

 

V. IMPLEMENTATION 

5.1 Method Overview 

The implementation of the intelligent pilgrimage booking 

and bidding system is divided into several functional 

modules. Each module is responsible for handling specific 

operations such as user registration, OTP authentication, 

slot booking or bidding, machine learning-based crowd 

forecasting, dynamic slot assignment, and QR code 

generation. The system is built using the Flask web 

framework for backend development, PostgreSQL for data 

management, and Python for both core logic and integration 

of machine learning models. 

The system follows a modular structure to maintain 

separation of concerns and improve scalability. The 

frontend communicates with the backend via RESTful 

APIs, while the backend interacts with the database, ML 

model, and other internal services (e.g., OTP generator, QR 

code builder). The system also includes real-time updates 

and checks to prevent overbooking and ensure smooth user 

experience. 

 

5.2 Pseudocode 

 

Function showAvailableSlots(date): 

    predictedCrowd = MLModel.predictCrowdLevel(date) 

    slots = fetchSlotsFromDatabase(date) 

 

    For each slot in slots: 

        If predictedCrowd[slot.time] > threshold: 

            markSlotAs("High Demand") 

        Else: 

            markSlotAs("Normal") 

 

    Return slotsWithDemandLabels 

 

5.3 Flow Diagram (Conceptual) 
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VI. RESULTS AND ANALYSIS 

After implementing and testing the intelligent online ticket 

booking and bidding system, the results demonstrate 

significant improvements in both system performance and 

user experience: 

6.1 Login Page Overview 

 Description: 

The login interface is designed for existing users to securely 

sign in and access their dashboard. 

 Features: 

• Input Fields: 

Username 

Password 

• Login Button: Authenticates the user’s credentials. 

• Register Link: Encourages new users to create an 

account if they don't already have one. 

 
 

6.2 User Registration Page Overview 

 

The Registration Page is a vital component of the Online 

Ticket Booking and bidding, allowing new users to create 

an account before accessing the platform’s services. It 

ensures proper data collection and validates the authenticity 

of the user through OTP verification. 

 

 

6.3 OTP Verification for Secure Registration 

 

The OTP (One-Time Password) Verification Page is a 

crucial security feature that ensures the user attempting to 

register is the legitimate owner of the provided phone 

number. It enhances the trustworthiness and integrity of the 

user registration process in the Online Ticket Booking and 

bidding system. 

6.4 Admin Panel – Crowd Prediction 

 
The Admin Crowd Prediction Interface is a key 

component of the intelligent online ticket booking and 

crowd management system designed for pilgrimage 

destinations like Tirumala. It empowers administrators to 

forecast crowd levels based on date and time inputs, 

enabling proactive management and planning. 

6.5 User Slot Booking with Bidding Feature 
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This interface allows users to book a specific time slot for 

visiting the pilgrimage site by selecting a date, time slot, and 

entering a bid amount. It integrates a bidding mechanism 

to efficiently manage crowd distribution during peak hours. 

6.6 Final Result 

 

  

After a user successfully books a slot, the system displays a 

confirmation page showing a message that the booking has 

been confirmed. It prominently displays a unique Ticket ID 

(522403B6) assigned to the user’s reservation. Below the 

Ticket ID, there is a button that allows the user to download 

their ticket in PDF format. Additionally, a “Back to 

Booking” button is provided so the user can return to the 

booking section if needed. This page confirms that the 

user’s slot has been secured and provides access to the 

digital ticket for future use 

 

VII. CONCLUSION 

 

The Online Ticket Booking and Bidding System offers an 

effective digital solution to the persistent challenges of 

overcrowding and long wait times at major pilgrimage 

destinations. By integrating secure OTP-based 

authentication, dynamic slot booking, QR code verification, 

and machine learning-driven crowd forecasting, the system 

significantly enhances safety, efficiency, and user 

experience. 

By implementing features such as OTP-based 

authentication, time-slot booking, and QR code entry, the 

system minimizes manual effort, reduces waiting times, and 

brings transparency into the booking process. The addition 

of a bidding module for high-demand slots introduces a fair 

and efficient way to manage peak-time congestion while 

ensuring equal access opportunities. Machine learning 

algorithms further enhance the system by predicting crowd 

surges based on historical data and dynamically adjusting 

ticket availability in real time. 

Test results and analysis show that the system performs 

reliably under high user loads, maintains strong accuracy in 

slot allocation and OTP validation, and significantly 

improves overall user satisfaction. Temple administrators 

also benefit from reduced operational strain, streamlined 

entry management, and real-time crowd insights. 
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