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ABSTRACT 

The Bus Booking System is a web-based application designed to simplify and streamline the 

process of booking bus tickets. It provides an efficient platform for users to search for 

available bus routes, select preferred seats, and make secure online payments. The system 

aims to reduce the dependency on traditional ticketing methods by offering real-time updates 

on bus schedules, seat availability, and fare details. It enhances user experience through 

features such as instant booking confirmation, user profile management, and trip cancellation 

options. Additionally, the system supports administrators in managing bus schedules, 

monitoring bookings, and generating sales reports. By automating the booking process, the 

Bus Booking System significantly improves operational efficiency, reduces human errors, 

and ensures a seamless travel experience for passengers. 

 

A centralized dashboard enables real-time monitoring of bookings and occupancy 

levels, preventing overbooking and ensuring efficient fleet management. Advanced 

reporting tools generate valuable insights into sales trends, passenger behavior, and system 

performance, assisting in data-driven decision-making and business growth. By automating 

routine administrative tasks, the system reduces human errors, enhances operational 

accuracy, and optimizes resource allocation, ultimately leading to a more effective and 

streamlined transport service. 

By integrating cutting-edge travel automation technologies, the Bus Booking System 

revolutionizes the ticketing process for both passengers and operators. It ensures a fast, 

secure, and convenient booking experience, significantly enhancing customer satisfaction 

and transport management efficiency. Additionally, by minimizing the use of paper-based 

ticketing, the system promotes eco-friendly and sustainable travel solutions, making it a 

future-ready and innovative approach to modern transportation. 

 

Keyword: Bus Booking System, Online Ticketing, Seat Reservation, Bus Schedule 

Management, Real-time Booking, Online Payment, Passenger Management, Travel 

Automation. 



CONTENTS 

CHAPTERS PAGE 

CHAPTER-1 INTRODUCTION 

1.1 OVERVIEW OF THE PROJECT 01 

1.2 OBJECTIVE OF THE PROJECT 03 

1.3 MOTIVATION 04 

1.4 PROBLEM STATEMENT 04 

1.5 SCOPE OF THE PROJECT 05 

1.6 METHODOLOGY 05 

CHATER-2 LITERATURE SURVEY 

2.1 EXISTING SYSTEM 07 

2.2 PROPOSED SYSTEMS 08 

2.3 LITERATURE SURVEY 10 

2.4 FUNCTIONAL REQUIREMENTS 13 

2.5 NON-FUNCTIONAL REQUIREMENTS 13 

2.6 FEASIBILITY ANALYSIS 13 

2.6.1 economical feasibility 14 

2.6.2 technical feasibility 14 

2.6.3 social feasibility 14 

2.7 WHAT IS PYTHON 15 

CHAPTER-3 SYSTEM REQUIREMETS 

3.1 HARDWARE REQUIREMENTS 18 

3.2 SOFTWARE REQUIREMENTS 18 

3.3 INSTALLATION OF PYTHON 21 

3.4 FLASK WEB FRAMEWORK 25 



3.5.1 RESEARCH 25 

3.5.2 researches on qr-code 26 

CHAPTER-4 HARDWARE REQUIREMENTS 

4.1 UNIFIED MODELLING LANGUAGE DIAGRAMS 31 

4.1.1 use case diagram 31 

4.1.2 activity diagram 32 

4.1.3 seqence diagram 32 

4.1.4 class diagram 33 

4.2 METHODOLOGY 34 

4.3 MODULE 37 

CHAPTER-5 

5.1 WORKING 40 

5.2 TESTING 42 

CHAPTER-6 

RESULT 46 

ADVANTAGES 54 

APPLICATIONS 56 

CHAPTER-7 

CONCLUSION 57 

FUTURE SCOPE 58 

REFERENCES 59 

APPENDIX 61 



LIST OF FIGURES 

FIGURE NO FIGURE NAME PAGE 

2.1 MANUAL TICKETS SYSTEM 08 

2.2 HOME PAGE 09 

3.1 QR CODE 26 

3.2 QR CODE MODEL 1 27 

3.3 QR CODE MODEL 2 28 

3.4 MICRO QR CODE 28 

3.5 IQR CODE 29 

3.6 SQR CODE 29 

3.7 FRAME QR CODE 30 

4.1 USE CASE DIAGRAM 31 

4.2 FLOW CHART 32 

4.3 SEQENCE DIAGRAM 33 

4.4 CLASS DIAGRAM 34 

4.5 ARCHITECTURE DIAGRAM 36 

6.1 HOME PAGE 46 

6.2 LOGIN PAGE 46 

6.3 REGISTRATION PAGE 47 

6.4 OTP EMAIL 47 

6.5 HOME PAGE 48 

6.6 SELECT DEPARTURE AND DESTINATION 48 

6.7 BUSES LIST 49 

6.8 SELECT SEAT 49 

6.9 PAYMENT PAGE 49 

6.10 PAYMENT QR PAGE 50 



6.11 TICKET CONFIRMATION 50 

6.12 TICKET CONFORMATION THROUGH MAIL 50 

6.13 ADMIN LOGIN 51 

6.14 USER DETAILS 51 

6.15 ALL BOOKINGS 52 

6.16 ALL BUS BOOKINGS 52 

6.17 SEAT AVAILABILITY 53 

6.18 CONDUCTOR SCAN PAGE 53 



1  

CHAPTER 1 

INTRODUCTION 

In the modern era of rapid development and global connectivity, transportation systems are 

essential in enabling the smooth movement of people and goods. With continuous urban 

growth and rising population densities, the need for dependable, accessible, and efficient 

transport solutions has never been greater. Among the different transportation modes, buses 

remain a widely used and economical choice, particularly for both local and long-distance 

travel. They offer flexibility and affordability, making them an indispensable service for 

daily commuters, cross-city travelers, and tourists. Yet, as traveler expectations evolve with 

advancing technology, there is an increasing demand for a smarter, more streamlined, and 

user-oriented bus booking system 

1.1 OVERVIEW OF THE PROJECT 

In today’s fast-paced and interconnected world, transportation systems play a pivotal role in 

facilitating the movement of people and goods. As cities expand and populations grow, the 

demand for reliable, accessible, and efficient transportation becomes increasingly vital. 

Among the various modes of transportation, buses stand out as one of the most popular and 

affordable means of travel, especially for intercity and intracity journeys. Buses provide a 

cost-effective and flexible option for passengers, serving as a lifeline for daily commuters, 

long-distance travelers, and tourists alike. However, to meet the evolving expectations of 

modern travelers, there is a growing need for an advanced, efficient, and user-friendly bus 

booking system. 

Despite the widespread use of bus transportation, traditional methods of bus ticket 

booking remain outdated and inefficient. Manual reservations at ticket counters, reliance on 

third-party agents, and phone bookings are still common practices in many regions. These 

conventional methods are often time-consuming, requiring passengers to stand in long 

queues or rely on intermediaries who may charge additional fees. Moreover, manual 

processes are prone to human errors, such as double bookings, incorrect entries, and 

mismanagement of schedules. Such inefficiencies can lead to passenger dissatisfaction, 

operational losses, and increased workload for bus operators. The lack of real-time 

information on bus schedules, seat availability, and pricing further adds to the 

inconvenience, leaving passengers with limited options and flexibility when planning their 

journeys. 
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To address these challenges and modernize the bus ticketing process, the Bus Booking 

System has been developed as a comprehensive, web-based solution. This system is designed 

to automate and simplify the entire process of booking bus tickets, offering a seamless and 

hassle-free experience for both passengers and bus operators. The primary objective of the 

Bus Booking System is to eliminate the drawbacks associated with traditional booking 

methods by providing a digital platform where passengers can book tickets anytime and from 

anywhere. 

The system’s intuitive user interface allows passengers to search for available buses 

based on their preferred source and destination, view detailed information on bus schedules, 

and select seats according to their preferences. Real-time updates ensure that users have 

access to the latest information regarding seat availability and pricing, enabling them to make 

informed decisions. The integration of secure online payment gateways ensures a smooth 

and safe transaction process, eliminating the need for cash payments and reducing the risk 

of financial discrepancies.Beyond passenger convenience, the Bus Booking System also 

brings significant advantages to bus operators and administrators. The system enables 

efficient management of bus schedules, routes, fares, and seat allocations, all from a 

centralized platform. Automated booking processes reduce the need for manual intervention, 

thereby minimizing human errors and operational costs. Additionally, the system provides 

valuable insights through comprehensive reports on booking trends, revenue generation, and 

customer preferences, empowering operators to make data-driven decisions for business 

growth. 

Moreover, the Bus Booking System offers additional features such as booking history 

management, easy ticket cancellation, and customer support, further enhancing the user 

experience. The platform is designed to be scalable and adaptable, capable of supporting a 

growing user base and accommodating future enhancements such as mobile application 

integration and dynamic pricing models. 

In conclusion, the Bus Booking System represents a significant step forward in 

revolutionizing the bus transportation industry. By leveraging modern technology to 

automate and streamline the ticket booking process, the system not only improves 

operational efficiency for bus operators but also delivers a convenient, transparent, and user- 

centric experience for passengers. This digital transformation ultimately contributes to a 

more connected and accessible transportation ecosystem, meeting the demands. 
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The Bus Booking System offers passengers the convenience of booking bus tickets from 

anywhere at any time, using an intuitive and interactive interface. Users can easily search 

for available buses based on source and destination, select seats according to preference, and 

make secure online payments. The system provides real-time updates on seat availability, 

bus schedules, and fare details, ensuring transparency and enhancing the overall user 

experience. 

From an administrative perspective, the system facilitates effective management of bus 

schedules, routes, and fares, while providing insightful reports on bookings and revenue. It 

minimizes operational costs and reduces human errors through process automation. 

Additionally, features such as booking history, cancellation options, and user profile 

management contribute to a seamless and personalized user journey. Overall, the Bus 

Booking System bridges the gap between passengers and bus operators by offering a reliable, 

efficient, and scalable platform that transforms the conventional ticketing process into a 

modern, digital experience. 

1.2 OBJECTIVE OF THE PROJECT 

The primary objective of the "Smart Bus Booking System" is to revolutionize the bus ticket 

booking process by creating a secure, efficient, and user-friendly digital solution. The project 

aims to address existing challenges in public transportation, including lengthy queues, ticket 

verification delays, and lack of real-time seat availability information. By integrating 

Aadhaar-based authentication, the system ensures accurate user identification and enhances 

security, making it easier for passengers to book tickets without the need for physical 

documents. 

Another key objective is to improve the convenience of the ticket booking experience 

for passengers and the ticket validation process for conductors. For passengers, the app 

provides a seamless way to select their travel route, book seats, and make payments. With 

the QR code-based e-ticket system, passengers can access their tickets digitally and avoid 

the hassle of carrying paper tickets. For conductors, the app offers an efficient method to 

verify tickets by scanning QR codes, thereby streamlining the boarding process and 

minimizing human error. The project also aims to enhance the accessibility of public 

transportation by offering real-time information on bus schedules and seat availability. 

Through a user-friendly interface, passengers can easily check and book their desired 

seats without relying on 
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traditional booking counters. This feature, coupled with dynamic fare calculation, empowers 

passengers to make informed choices about their travel plans and enables bus operators to 

manage seat occupancy efficiently.Promoting environmental sustainability is also a central 

goal. By eliminating paper tickets and reducing the need for physical ticket counters, the app 

reduces paper waste and contributes to an eco-friendlier public transportation system. 

The app’s digital architecture supports ticket cancellations and refunds, making it 

adaptable to the needs of modern users while maintaining eco-conscious practices. 

In summary, the "Smart Bus Booking System" aims to simplify and enhance the bus 

booking and ticketing experience through digital innovation. By focusing on security, 

convenience, and sustainability, the project seeks to transform public transportation, making 

it more accessible, secure, and environmentally friendly for all users. 

 

1.3 MOTIVATION 

The development of the "Smart Bus Booking System" was inspired by the need to modernize 

and simplify the bus ticketing process. In traditional bus booking systems, passengers face 

long queues, physical ticket requirements, and delayed boarding times, which create an 

overall unsatisfactory experience. With the rise of digital solutions, there is a growing 

demand for more efficient, accessible, and secure transportation options. 

Additionally, the adoption of digital payments has seen a surge, especially with the 

emphasis on contactless transactions post-COVID-19. A mobile-based booking system 

meets the needs of today’s digitally literate population, allowing for seamless transactions 

and a more secure process compared to cash-based payments. 

The push for sustainable solutions also serves as a key motivator. By eliminating paper- 

based tickets, this project aligns with eco-friendly practices, contributing to reduced waste 

and a greener approach to public transportation. The combination of these motivations drives 

the need for a "Smart Bus Booking System" that serves the public's evolving expectations 

for speed, security, and sustainability. 

 

1.4 PROBLEM STATEMENT 

The current bus ticketing system is fraught with issues that reduce operational efficiency and 
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customer satisfaction. Common problems include: 

 Long Queues and Delays: Passengers often wait in long queues to purchase tickets, 

especially during peak hours, leading to frustration and delayed boarding. 

 Dependence on Physical Tickets: Physical tickets are easy to lose, can get damaged, 

and require manual verification, which can be slow and prone to errors. 

 Manual Verification Errors: Conductors manually check each passenger’s ticket, 

which can result in human error and slows down the boarding process. 

 Inefficient Data Tracking: Traditional systems make it difficult to track real-time 

data on seat availability, booking history, and scheduling, which impacts both users 

and operators. 

The "Smart Bus Booking System" seeks to address these issues by providing a secure, 

real-time digital solution that streamlines ticket booking, payment, and verification while 

reducing manual dependency and errors. 

 

1.5 SCOPE OF THE PROJECT 

The "Smart Bus Booking System" is designed to serve passengers and conductors by 

offering an easy-to-use mobile platform for booking and managing bus tickets. Key features 

include: 

 Aadhaar Authentication: Using Aadhaar for identity verification ensures a secure 

and reliable user authentication process, minimizing fraud. 

 QR-based Ticketing: Digital tickets with QR codes enable quick scanning and 

boarding, improving the efficiency and reliability of the ticket validation process. 

 Real-Time Data Handling: The app provides real-time updates on seat availability, 

bus schedules, and booking statuses, allowing passengers to make informed booking 

decisions. 

 Conductor Support Interface: A separate interface for conductors facilitates QR 

code scanning and ticket verification, reducing manual tasks and errors. 

While the app is focused on improving the bus booking experience, it does not currently 

support other modes of transportation. Additionally, the scope does not include offline ticket 

booking, as the system relies on internet connectivity for real-time updates and transactions. 

1.6 METHODOLOGY 

The development of the "Smart Bus Booking System" follows a structured approach to 

ensure efficient design, implementation, and testing. Key steps in the methodology include: 
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1. Research and Requirements Gathering: Initial research focused on understanding 

current ticketing challenges, evaluating authentication and payment methods, and 

reviewing similar digital ticketing systems. 

2. Technology Stack Selection: Based on the requirements, Java and Kotlin were chosen 

for the frontend development due to their compatibility with Android devices, while 

PHP with Laravel handles backend processes. SQL serves as the database to manage 

user data, booking records, and real-time updates. 

3. System Design: A modular design approach was adopted to ensure each component 

(e.g., user interface, QR code generation, conductor interface) can be developed, 

tested, and refined independently. 

4. Development: The application was developed in stages, with continuous testing and 

feedback loops to identify and resolve issues early. PHP and Laravel were used for 

API development to connect the frontend with backend services securely. 

5. Testing and Validation: Extensive testing, including unit testing, integration testing, 

and user acceptance testing, was conducted to ensure functionality, security, and user- 

friendliness of the app. 

6. Deployment and Maintenance: Once tested, the app will be deployed on app stores, 

with regular maintenance and updates to ensure compatibility, security, and 

performance improvements over time. 
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CHAPTER 2 

LITERATURE SURVEY 

2.1 EXISTING SYSTEM 

The existing bus booking systems are primarily manual or semi-automated, where users typically 

book tickets through physical ticket counters, travel agencies, or basic online platforms with 

limited functionalities. In many cases, users need to visit bus terminals to check bus availability, 

select seats, and make payments. Some online systems do exist but often lack real- time seat 

selection, secure payment gateways, and instant digital ticket generation. These systems may 

also rely heavily on paper tickets, which can be lost or damaged, causing inconvenience to 

travelers. Additionally, user authentication processes in many existing platforms are minimal, 

posing security risks during transactions. 

Disadvantages 

Lack of Real-Time Seat Availability: 

Users cannot view or select available seats in real-time, leading to double bookings or 

last-minute seat unavailability. 

Manual and Time-Consuming Process: 

The manual booking process requires physical presence at ticket counters, which is time- 

consuming and inconvenient for users. 

Limited Payment Options: 

Many existing systems do not support secure online payments, forcing users to rely on 

cash transactions, which lack transparency and security. 

No Digital Ticketing System: 

The absence of digital tickets means users depend on physical tickets, which can be easily 

lost, damaged, or forgotten. 

Minimal Security Measures: 

Existing online systems may not have robust authentication methods, increasing the risk 

of fraudulent bookings and unauthorized access. 

Inefficient Database Management: 

Data related to bookings, users, and payments may not be stored efficiently, leading to 

difficulties in data retrieval, updates, and overall management. 
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Lack of Integration: 

Current systems may not integrate essential features such as QR code generation, email 

confirmations, or automated billing, resulting in a fragmented user experience. 

User Experience Issues: 

Outdated user interfaces and lack of responsive design make navigation difficult, 

especially for mobile users. 

 

Fig:2.1 Manual Tickets System 

 

2.2 PROPOSED SYSTEM 

The proposed Bus Booking System using the Flask framework is designed to provide a 

seamless and user-friendly platform for booking bus tickets online. The system begins with a 

user registration process where new users can sign up by providing their details. 

To ensure security, the system incorporates an OTP verification step, where a one-time 

password is sent to the user’s email for authentication. Once verified, users can log in to the 

system. After logging in, users proceed to the bus type selection module, where they can choose 

from different types of buses. 

Following the bus type selection, the system allows users to select available seats through 

an interactive seat selection interface that updates seat availability in real time. After selecting 

seats, the system generates the user information and bill, detailing the booking summary and 

cost. 

The user then moves to the bill payment section, where secure online payment options, 
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such as credit/debit cards or digital wallets, are available. Upon successful payment, the system 

generates a QR code containing the ticket and booking details. This QR code serves as the digital 

ticket and can be scanned during boarding. 

All user information, bookings, and payment records are securely stored in a database, 

ensuring data integrity and easy retrieval for future reference. 

The entire system is structured using Flask’s modular architecture, leveraging Flask-SQL 

Alchemy for database management, Flask-Login for user authentication, and the qrcode library 

for QR code generation. The user interface is built using Jinja2 templates, providing a dynamic 

and responsive design. 

Overall, this proposed system ensures a secure, efficient, and convenient bus booking 

experience for users. 

 

Fig:2.2 Home page 

Advantages 

Real-Time Seat Selection: 

The system provides an interactive seat selection interface, allowing users to view and select 

available seats instantly, eliminating the risk of double bookings and enhancing the user 

experience. 

Secure User Authentication: 

The inclusion of OTP verification during registration and login ensures a secure 

authentication process, protecting user accounts from unauthorized access. 
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Digital Ticketing with QR Code Generation: 

After successful payment, the system generates a QR code containing the booking details. 

This digital ticket can be easily scanned during boarding, reducing dependency on physical 

tickets and minimizing the risk of ticket loss or damage. 

Multiple Secure Payment Options: 

The system integrates reliable payment gateways, enabling users to complete transactions 

securely using credit/debit cards, net banking, or digital wallets, ensuring transparency and 

safety during payments. 

Efficient Database Management: 

Leveraging Flask-SQL Alchemy, the system securely stores user data, bookings, and 

payment history, allowing for efficient data retrieval, updates, and management, thereby 

improving overall system performance. 

2.3 LITERATURE SURVEY 

[1] Timetable coordination of first trains in urban railway network: A case study of Beijing 

A model of timetable coordination of first trains in urban railway networks, based on the 

importance of lines and transfer stations, is proposed in this paper. A sub-network connection 

method is developed, and a mathematical programming solver is utilized to solve the suggested 

model. A simple test network and a real network of Beijing urban railway network are modeled 

to verify the effectiveness of our suggested model. Results demonstrate that the proposed model 

is effective in improving the transfer performance in that they reduce the connection time 

significantly. 

[2] Predicting peak load of bus routes with supply optimization and scaled Shepard 

interpolation: A newsvendor model 

The peak load of a bus route is essential to service frequency determination. From the supply 

side, there exist ineffective predicted errors of peak load for the optimal number of trips. Whilst 

many studies were undertaken to model demand prediction and supply optimization separately, 

little evidence is provided about how the predicted results of peak load affect supply 

optimization. We propose a prediction model for the peak load of bus routes built upon the idea 

of newsvendor model, which explicitly combines demand prediction with supply optimization. 

A new cost-based indicator is devised built upon the practical implication of peak load on 

bus schedule. We further devise a scaled Shepard interpolation algorithm to resolve 
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discontinuities in the probability distribution of prediction errors arising from the new indicator, 

while leveraging the potential efficacy of multi-source data by adding a novel quasi-attention 

mechanism (i.e., scaling feature space and parameter optimization). The real-world application 

showed that our method can achieve high stability and accuracy, and is more robust to predicted 

errors with higher capacity. Our method can also produce a larger number of better trip supply 

plans as compared to traditional methods, while presenting stronger explanatory power in 

prioritizing the relative contribution of influential factors to peak load prediction. 

[3] Artificial Intelligence in Railway Transport: Taxonomy, Regulations and Applications 

Artificial Intelligence (AI) is becoming pervasive in most engineering domains, and railway 

transport is no exception. However, due to the plethora of different new terms and meanings 

associated with them, there is a risk that railway practitioners, as several other categories, will 

get lost in those ambiguities and fuzzy boundaries, and hence fail to catch the real opportunities 

and potential of machine learning, artificial vision, and big data analytics, just to name a few of 

the most promising approaches connected to AI. The scope of this paper is to introduce the basic 

concepts and possible applications of AI to railway academics and practitioners. To that aim, 

this paper presents a structured taxonomy to guide researchers and practitioners to understand 

AI techniques, research fields, disciplines, and applications, both in general terms and in close 

connection with railway applications such as autonomous driving, maintenance, and traffic 

management. The important aspects of ethics and explainability of AI in railways are also 

introduced. The connection between AI concepts and railway subdomains has been supported 

by relevant research addressing existing and planned applications in order to provide some 

pointers to promising directions. 

[4] A review on co-benefits of mass public transportation in climate change mitigation 

The magnitude of co-benefits from policy targeting climate change mitigations has been widely 

promoted due to the desirable win-win results of such policies towards both local and global 

targets. 

This review looks at studies on quantitative environmental and health co-benefits from 

various modal shifts to public transport scenarios. A systematic review was conducted to 

evaluate publications from 2004 to August 2015. A total of 153 articles were identified and 9 

articles fulfilled all the criteria in this review. Many studies that have been done merely focused 

on the environmental benefits, especially on reduced air pollution from public transport in cities. 
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[5] An approach for two-dimensional convolutional neural networks for hourly passenger 

boarding demand prediction based on uneven smart-card data 

An invaluable resource for understanding passenger boarding patterns and forecasting future 

travel demand is the tap-on smart-card data. Positive instances, on the other hand— 

boarding at a given bus stop at a certain time—are less common than negative instances. when 

looking at the smart-card data (or instances) by boarding stops and by time of day. Machine 

learning algorithms that are used to estimate hourly boarding numbers at a certain location have 

been shown to be much less accurate when the data is imbalanced. Before using the smart-card 

data to forecast bus boarding demand, this research tackles the problem of data imbalance in the 

data. To create fake traveling instances to add into a synthetic training dataset containing more 

evenly distributed traveling and non-traveling examples, we suggest using deep generative 

adversarial networks (Deep-GAN). Next, a deep neural network, or DNN, is trained on the 

synthetic dataset to predict which instances from a given stop in a certain time frame will travel 

and which ones won't. According to the findings, resolving the data imbalance problem may 

greatly enhance the predictive model's functionality and make it more accurate in predicting 

ridership profiles. The suggested strategy may create a synthetic training set with a better 

similarity so diversity and, therefore, a stronger prediction capability, according to a comparison 

of the Deep-GAN's performance with other conventional resampling techniques. The study 

emphasizes the importance of the issue and offers helpful recommendations for enhancing the 

quality of the data and model performance for individual travel behavior analysis and travel 

behavior prediction. 

[6] A real-time bus dispatching policy to minimize passenger wait on a high frequency 

route 

One of the greatest problems facing transit agencies that operate high-frequency routes is 

maintaining stable headways and avoiding bus bunching. 

In this work, a real-time holding mechanism is proposed to dispatch buses on a loop-shaped 

route using real-time information. Holds are applied at one or several control points to minimize 

passenger waiting time while maintaining the highest possible frequency, i.e. using no buffer 

time. The bus dispatching problem is formulated as a stochastic decision process. The optimality 

equations are derived and the optimal holding policy is found by backward induction. A control 

method that requires much less information and that closely approximates the optimal 

dispatching policy is found. A simulation assuming stochastic operating conditions and unstable 

headway dynamics is performed to assess the expected average waiting time of passengers at 
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stations. The proposed control strategy is found to provide lower passenger waiting time and 

better resiliency than methods used in practice and recommended in the literature. 

2.4 FUNCTIONAL REQUIREMENTS 

The Functional requirements for a system describe the functionality or the services that the 

system is expected to provide. These are the statements of services the system should provide 

and how the system should react to particular inputs and how the system should behave in 

particular situation. 

User Registration: User Register with their Registration details. 

User Login: User Login their account using password 

Live Inputs: Inputs Given By the User requirement. 

Predict Output: Output will be predict based on parameters. 

 

2.5 NON-FUNCTIONAL REQUIREMENTS 

The non-functional requirements describe the system constraints. 

Performance: The application should have better accuracy and should provide prediction in 

less time. 

Scalability: The system must have the potential to be enlarged to accommodate the growth. 

Capability: The capability of the storage should be high so the large amount of data can be stored 

in order to train the model. 

2.6 FEASIBILITY ANALYSIS 

The feasibility of the project is analyzed in this phase and business proposal is put forth with a 

very general plan for the project and some cost estimates. 

During system analysis the feasibility study of the proposed system is to be carried out. 

This is to ensure that the proposed system is not a burden to the company. For feasibility analysis, 

some understanding of the major requirements for the system is essential. Three key 

considerations are involved in the feasibility analysis are: 

 ECONOMICAL FEASIBILITY 

 TECHNICAL FEASIBILITY 

 SOCIAL FEASIBILITY 
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2.6.1 economical feasibility 

This study is carried out to check the economic impact that the system will have on the 

organization. The amount of fund that the company can pour into the research and development 

of the system is limited. 

The expenditures must be justified. Thus, the developed system as well within the budget and 

this was achieved because most of the technologies used are freely available. Only the 

customized products had to be purchased. 

2.6.2 technical feasibility 

This study is carried out to check the technical feasibility, that is, the technical requirements of 

the system. Any system developed must not have a high demand on the available technical 

resources. This will lead to high demands on the available technical resources. This will lead to 

high demands being placed on the client. The developed system must have a modest 

requirement, as only minimal or null changes are required for implementing this system. 

2.6.3 social feasibility 

The aspect of study is to check the level of acceptance of the system by the user. This includes 

the process of training the user to use the system efficiently. The user must not feel threatened 

by the system, instead must accept it as a necessity. The level of acceptance by the users solely 

depends on the methods that are employed to educate the user about the system and to make him 

familiar with it. His level of confidence must be raised so that he is also able to make some 

constructive criticism, which is welcomed, as he is the final user of the system. 

2.7 What is Python? 

Below are some facts about Python. 

• Python is currently the most widely used multi-purpose, high-level programming 

language. 

• Python allows programming in Object-Oriented and Procedural paradigms. Python 

programs generally are smaller than other programming languages like Java. 

• Programmers have to type relatively less and indentation requirement of the language, 

makes them readable all the time. 

• Python language is being used by almost all tech-giant companies like – Google, Amazon, 

Facebook, Instagram, Dropbox, Uber… etc. 
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The biggest strength of Python is huge collection of standard libraries which can be used for 

the following – 

• Machine Learning 

• GUI Applications (like Kivy, Tkinter, PyQt etc.) 

• Web frameworks like Django (used by YouTube, Instagram, Dropbox) 

• Image processing (like OpenCV, Pillow) 

• Web scraping (like Scrapy, Beautiful Soup, Selenium) 

• Test frameworks 

• Multimedia 

Advantages of Python 

Let’s see how Python dominates over other languages. 

1. Extensive Libraries: Python downloads with an extensive library and it contains code for 

various purposes like regular expressions, documentation generation, unit-testing, web 

browsers, threading, databases, CGI, email, image manipulation, and more. So, we don’t 

have to write the complete code for that manually. 

2. Extensible: As we have seen earlier, Python can be extended to other languages. You can 

write some of your code in languages like C++ or C. This comes in handy, especially in 

projects. 

3. Embeddable: Complimentary to extensibility, Python is embeddable as well. You can put 

your Python code in your source code of a different language, like C++. This lets us add 

scripting capabilities to our code in the other language. 

4. Improved Productivity: The language’s simplicity and extensive libraries render 

programmers more productive than languages like Java and C++ do. Also, the fact that you 

need to write less and get more things done. 

5. IOT Opportunities: Since Python forms the basis of new platforms like Raspberry Pi, it finds 

the future bright for the Internet of Things. This is a way to connect the language with the 

real world. 

6. Simple and Easy: When working with Java, you may have to create a class to print ‘Hello 

World’. But in Python, just a print statement will do. It is also quite easy to learn, 

understand, and code. This is why when people pick up Python, they have a hard time 

adjusting to other more verbose languages like Java. 

7. Readable: Because it is not such a verbose language, reading Python is much like reading 

English. This is the reason why it is so easy to learn, understand, and code. It also does not 

need curly braces to define blocks, and indentation is mandatory. 
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8. Object-Oriented: This language supports both the procedural and object-oriented 

programming paradigms. While functions help us with code reusability, classes and objects 

let us model the real world. A class allows the encapsulation of data and functions into one. 

9. Free and Open-Source: Python is freely available. But not only can you download Python 

for free, but you can also download its source code, make changes to it, and even distribute 

it. It downloads with an extensive collection of libraries to help you with your tasks. 

10. Portable: When you code your project in a language like C++, you may need to make 

some changes to it if you want to run it on another platform. But it isn’t the same with 

Python. Here, you need to code only once, and you can run it anywhere. This is called 

Write Once Run Anywhere (WORA). However, you need to be careful enough not to 

include any system-dependent features. 

11. Interpreted: Lastly, we will say that it is an interpreted language. Since statements are 

executed one by one, debugging is easier than in compiled languages. 

Any doubts till now in the advantages of Python? Mention in the comment section. 

Advantages of Python Over Other Languages 

1. Less Coding 

Almost all of the tasks done in Python requires less coding when the same task is done in 

other languages. Python also has an awesome standard library support, so you don’t have to 

search for any third-party libraries to get your job done. This is the reason that many people 

suggest learning Python to beginners. 

2. Affordable 

Python is free therefore individuals, small companies or big organizations can leverage the 

free available resources to build applications. Python is popular and widely used so it gives 

you better community support. The 2019 Github annual survey showed us that Python has 

overtaken Java in the most popular programming language category. 

3. Python is for Everyone 

Python code can run on any machine whether it is Linux, Mac or Windows. 

Programmers need to learn different languages for different jobs but with Python, you can 

professionally build web apps, perform data analysis and machine learning, automate 

things, do web scraping and also build games and powerful visualizations. It is an all- 

rounder programming language. 
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CHAPTER 3 

SYSTEM REQUIREMENTS 

3.1 HARDWARE REQUIREMENTS 

Processor - Pentium –IV 

RAM - 4 GB (min) 

Hard Disk - 20 GB 

Key Board - Standard Windows Keyboard 

Mouse - Two or Three Button Mouse 

Monitor - SVGA 

 

3.2 SOFTWARE REQUIREMENTS 

Operating system : Windows 7 Ultimate. 

Coding Language : Python. 

Front-End : Python. 

Back-End : Flask 

Designing : Html, CSS, JavaScript. 

Data Base : MySQL (WAMP Server). 

Install Python Step-by-Step in Windows and Mac 

Python a versatile programming language doesn’t come pre-installed on your computer devices. 

Python was first released in the year 1991 and until today it is a very popular high-level 

programming language. Its style philosophy emphasizes code readability with its notable use of 

great whitespace. The object-oriented approach and language construct provided by Python 

enables programmers to write both clear and logical code for projects. This software does not 

come pre-packaged with Windows. 

Note: The python version 3.7.4 cannot be used on Windows XP or earlier devices. 

Before you start with the installation process of Python. First, you need to know about 

your System Requirements. Based on your system type i.e., operating system and based 

processor, you must download the python version. My system type is a Windows 64-bit 

operating system. So, the steps below are to install python version 3.7.4 on Windows 7 device 

or to install Python 3. Download the Python Cheatsheet here. The steps on how to install Python 

on Windows 10, 8 and 7 are divided into 4 parts to help understand better. 
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Download the Correct version into the system 

Step 1: Go to the official site to download and install python using Google Chrome or any other 

web browser. OR Click on the following link: https://www.python.org 

 

Now, check for the latest and the correct version for your operating system. 

Step 2: Click on the Download Tab. 
 

Step 3: You can either select the Download Python for windows 3.7.4 button in Yellow Color 

or you can scroll further down and click on download with respective to their version. Here, we 

are downloading the most recent python version for windows 3.7.4. 

http://www.python.org/
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Step 4: Scroll down the page until you find the Files option. 

Step 5: Here you see a different version of python along with the operating system. 
 

 

• To download Windows 32-bit python, you can select any one from the three options: 

Windows x86 embeddable zip file, Windows x86 executable installer or Windows 

x86 web-based installer. 

• To download Windows 64-bit python, you can select any one from the three options: 

Windows x86-64 embeddable zip file, Windows x86-64 executable installer or Windows 

• x86-64 web-based installer. 

Here we will install Windows x86-64 web-based installer. Here your first part regarding which 

version of python is to be downloaded is completed. Now we move ahead with the second part 

in installing python i.e., Installation 

Note: To know the changes or updates that are made in the version you can click on the Release 

Note Option. 
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3.3 INSTALLATION OF PYTHON 

Step 1: Go to Download and Open the downloaded python version to carry out the installation 

process. 

 

 

Step 2: Before you click on Install Now, make sure to put a tick on Add Python 3.7 to PATH. 
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Step 3: Click on Install NOW After the installation is successful. Click on Close. 
 

With these above three steps on python installation, you have successfully and correctly installed 

Python. Now is the time to verify the installation. 

Note: The installation process might take a couple of minutes. 

Verify the Python Installation 

Step 1: Click on Start 

Step 2: In the Windows Run Command, type “cmd”. 
 

 

Step 3: Open the Command prompt option 

Step 4: Let us test whether the python is correctly installed. Type python –V and press Enter. 
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Step 5: You will get the answer as 3.7. 

Note: If you have any of the earlier versions of Python already installed. You must first uninstall 

the earlier version and then install the new one. 

Check how the Python IDLE works 

Step 1: Click on Start 

Step 2: In the Windows Run command, type “python idle”. 
 

Step 3: Click on IDLE (Python 3.7 64-bit) and launch the program 

Step 4: To go ahead with working in IDLE you must first save the file. Click on File Click on 

Save. 
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Step 5: Name the file and save as type should be Python files. Click on SAVE. Here I have 

named the files as Hey World. 

Step 6: Now for e.g., enter print (“Hey World”) and Press Enter. 
 

You will see that the command given is launched. With this, we end our tutorial on how to install 

Python. You have learned how to download python for windows into your respective operating 

system. 

Note: Unlike Java, Python does not need semicolons at the end of the statements otherwise it 

won’t work. 
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3.4 FLASK WEB FRAMEWORK 

Flask is a web application framework written in Python. Armin Ronacher, who leads an 

international group of Python enthusiasts named Pocco, develops it. Flask is based on Werkzeug 

WSGI toolkit and Jinja2 template engine. Both are Pocco projects. Unlike the Django 

framework, Flask is very Pythonic. It’s easy to get started with Flask, because it doesn’t have a 

huge learning curve. 

On top of that it’s very explicit, which increases readability. 

It is classified as a microframework because it does not require particular tools or 

libraries. It has no database abstraction layer, form validation, or any other components where 

pre-existing third-party libraries provide common functions. However, Flask supports 

extensions that can add application features as if they were implemented in Flask itself. 

Extensions exist for object-relational mappers, form validation, upload handling, various open 

authentication technologies and several common framework related tools. 

3.5.1 RESEARCH 

The development of the Smart Bus Booking System required extensive research to ensure 

efficiency, security, and user-friendliness. The research phase involved analyzing existing bus 

booking platforms, identifying common challenges faced by users, and exploring technologies 

that could enhance the booking experience. 

Key areas of research included: 

 User Requirements Analysis: Understanding the needs of passengers and conductors to 

design an intuitive and accessible interface. 

 Technology Stack Selection: Evaluating different frontend and backend frameworks to 

ensure scalability and performance. React Native was chosen for cross-platform 

development, while Node.js and MongoDB were selected for backend and database 

management. 

 QR Code Integration: Studying secure methods for generating and validating QR codes 

to facilitate seamless ticket verification by conductors. 

 Secure Payment Processing: Investigating secure transaction methods, including 

Aadhaar-based authentication and bank integration, to enhance trust and compliance with 

financial regulations. 
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 Seat Availability and Booking Optimization: Exploring algorithms for real-time seat 

availability updates and efficient booking processes to minimize errors and double 

bookings. 

 Privacy and Security Measures: Ensuring data encryption, user authentication, and 

compliance with privacy policies to protect user information. 

This research phase played a crucial role in shaping the system's architecture, improving user 

experience, and ensuring the overall reliability of the Smart Bus Booking System. 

3.5.2 researches on qr-code 

QR -Code has been used widely nowadays since it improves the need of mobility of other 

materials such as business card, flyers and pamphlets. As the usage is spreading fast, the 

essentials of scanning QR-Code has been so much widely implemented in most of the devices 

used today especially mobile phones. Therefore, I choose to implement and use this technology 

in my project to increase the values and to keep up with latest techs used. 

QR-Code 

Information contains by their very nature, QR codes (and other data matrix codes) are 

meant to be read by machines, not humans, so there's only a certain amount we can tell just by 

looking at them. Although each code is different, they contain a few interesting, common 

features. 

 

 

Fig: 3.1 QR code 

Application for QR-Codes 

While QR codes gained recognition due to their increasingly widespread use in marketing and 

consumer-facing applications, they can also be useful in industrial applications, such as: 
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1. Operational Instructions 

QR codes can be used to convey operating instructions, procedures, and other information 

necessary for operating heavy equipment. 

 

2. Facilities management 

They can be used to document schematics and other instructions for plumbing, wiring systems, 

and alarm systems, providing an easy way to communicate these details to contractors or 

maintenance workers. 

 

4. Maintenance and repairs 

QR codes may be used to submit requests for maintenance service or as a way to easily 

document that routine maintenance has been performed, creating a complete audit trail of service 

and repair records. 

 

5. Regulatory compliance 

In industrial applications, equipment and machinery often requires periodic inspection, regular 

maintenance, and permits or licenses to comply with regulatory requirements. QR codes can be 

utilized to store this information and make it readily accessible 

 

Types of QR-Code 

1. QR Code Model 1 and Model 2 

i. QR Code Model 1: 

The original QR Code, a code capable of coding 1,167 numerals with its maximum version 

being 14 (73 x 73 modules). 

 

Fig: 3.2 QR code model 1 

 

 

ii. QR Code Model 2: 

QR Code created by improving Model 1 so that this code can be read smoothly even if it is 

distorted in some way. QR Codes that are printed on a curved surface or whose reading 
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images are distorted due to the reading angle can be read efficiently by referring to an 

alignment pattern embedded in them. This code can encode upto7,089 numerals with its 

maximum version being 40(177 x 177 modules). 

Fig: 3.3 QR code model 2 

 

2. Micro QR Code 

A major feature of Micro QR Code is it has only one position detection pattern, compared with 

regular 21 QR Code that require a certain amount of area because position detection patterns are 

located at the three corners of a symbol. Furthermore, QR Code requires at least a four-module 

wide margin around a symbol, whereas a two-module wide margin is enough for Micro QR 

Code. This configuration of Micro QR Code allows printing in areas even smaller than QR 

Code. 

 

 
Fig: 3.4 Micro QR code 
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3. iQR Code 

iQR Code is a matrix-type 2D code allowing easy reading of its position and size. This code 

allows a wide size range of codes from ones smaller than the traditional QR Code and Micro QR 

Code to large ones that can store more data than these. This code can be printed as a rectangular 

code, turned-over code, black-and-white inversion code or dot pattern code (direct part marking) 

as well, allowing a wide range of applications in various areas. 

 

 
Fig: 3.5 iQR code 

 

 

4. sQR Code 

A single QR Code can carry public data and private data. The private data can be read only with 

a dedicated reader having the cryptographic key, which provides data protection. Since SQRC 

looks exactly the same as the regular QR Code, it can prevent forgery and tampering. 

Fig: 3.6 sQR code 

 

 

5. Frame QR Code 

This code has an area, or a frame, for holding an image. Since the shape and color of the frame 

can be changed flexibly, the code has a variety of applications 
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Fig: 3.7 Frame QR code 

Advantages of QR-Code 

The QR code has many advantages over a conventional barcode, however. Them a in 

advantage is that you can store up to a hundred times more information on a QR code than on a 

conventional horizontal barcode. In addition, QR codes can be scanned from any direction for 

360 degrees. This makes them easier for your device to read and lessens the possibility of 

background interference. 

The third main advantage is that from a marketing point of view, the code’s appearance 

is unique and interesting, increasing the likelihood of engaging the customer in any campaign 

where it might be deployed. 15 A QR code reader can be downloaded onto a smartphone by 

anyone, and they are mostly free of charge. This means that any customer can walk into your 

business with his or her smartphone, and scan a QR code which you have generated. An 

Android user can use something like QR Code Reader, and an iPhone user can download the 

Quick Scan app. Both are free of charge. 
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CHAPTER 4 

SOFTWARE DESIGN 

4.1 UNIFIED MODELLING LANGUAGE DIAGRAMS 

UML is a method for describing the system architecture in detail using the blue print. UML 

represents a collection of best engineering practice that has proven successful in the modelling 

of large and complex systems. The UML is very important parts of developing object-oriented 

software and the software development process. The UML uses mostly graphical notations to 

express the design of software projects. Using the helps UML helps project teams communicate 

explore potential designs and validate the architectural design of the software. 

4.1.1 use case diagram 

A use case diagram in the Unified Modelling Language (UML) is a type of behavioural diagram 

defined by and created from a Use-case analysis. Its purpose is to present a graphical overview 

of the functionality provided by a system in terms of actors, their goals (represented as use 

cases), and any dependencies between those use cases. The main purpose of a use case diagram 

is to show what system functions are performed for which actor. Roles of the actors in the system 

can be depicted. 

 

 

 
Fig: 4.1 Use Case Diagram 
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4.1.2 flow chart 

Activity diagrams are graphical representations of work flows of stepwise activities and actions 

with support for choice, iteration and concurrency. In the Unified Modelling Language, activity 

diagrams can be used to describe the business and operational step-by-step work flows of 

components in a system. An activity diagram shows the overall flow of control. 
 

Fig: 4.2 Flowchart 

 

 

4.1.3 sequence diagram 

A sequence diagram in Unified Modelling Language (UML) is a kind of interaction diagram that 

shows how processes operate with one another and in what order. It is a construct of a Message 

Sequence Chart. Sequence diagrams are sometimes called event diagrams, event scenarios, and 

timing diagram 
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The proposed Bus Booking System using Flask offers a secure, efficient, and user-centric 

platform for online bus ticket booking. By following this step-by-step methodology, the system 

ensures real-time seat booking, secure payments, OTP-based user verification, and digital QR 

code ticketing, addressing the limitations of existing systems and providing a scalable solution 

for future enhancements. 

In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

type of static structure diagram that describes the structure of a system by showing the system's 

classes, their attributes, operations (or methods), and the relationships among the classes. It explains 

which class contains information. 

A class diagram provides a clear representation of the system's objects, their attributes, 

behaviors, and relationships, making it an essential tool for object-oriented design and 

development. By visualizing the interactions between different classes, developers can better 

understand the data flow, dependencies, and constraints within the system. This structured 

approach facilitates efficient coding, debugging, and system expansion while ensuring that design 

principles such as encapsulation, inheritance, and polymorphism are effectively implemented. 

4.1.4 class diagram 

In software engineering, a class diagram in the Unified Modeling Language (UML) is a type of 

static structure diagram that describes the structure of a system by showing the system's classes, 

their attributes, operations (or methods), and the relationships among the classes. It explains which 

class contains information. 

A class diagram provides a clear representation of the system's objects, their attributes, 

behaviors, and relationships, making it an essential tool for object-oriented design and 

development. By visualizing the interactions between different classes, developers can better 

understand the data flow, dependencies, and constraints within the system. This structured 

approach facilitates efficient coding, debugging, and system expansion while ensuring that design 

principles such as encapsulation, inheritance, and polymorphism are effectively implemented. 

In software engineering, a class diagram in the Unified Modeling Language (UML) is a 

type of static structure diagram that describes the structure of a system by showing the system's 

classes, their attributes, operations (or methods), and the relationships among the classes. It explains 

which class contains information. 



33  

 

Fig: 4.4 Class diagram 

4.2 Methodology 

The methodology for developing the Bus Booking System using the Flask framework involves 

a structured step-by-step approach. This approach ensures that all functional requirements are 

met while maintaining scalability, security, and user-friendliness. The methodology covers the 

planning, design, implementation, testing, and deployment phases. 

Step 1: Requirement Analysis 

The first step is understanding and gathering the complete requirements of the system. 

Key Requirements: 

● User registration and secure authentication (with OTP verification). 

● Selection of bus types Rajadhani or delxue. 

● Real-time seat selection and availability checking. 

● Bill generation based on user selections. 

● Secure payment gateway integration. 
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● QR code generation for digital ticketing. 

● Efficient database management for user, booking, and payment records. 

● User-friendly and responsive interface. 

Step 2: System Design 

2.1 Architecture Design: 

● Use Flask as the backend framework for its lightweight nature and modular structure. 

● MVC Pattern (Model-View-Controller) for separation of concerns. 

○ Model: Handles database operations using Flask-SQLAlchemy. 

○ View: Renders HTML templates using Jinja2. 

○ Controller: Manages the application logic and routing. 

 

 

Step 3: Development Process 

3.1 Setting up the Flask Application 

Create a virtual environment and install dependencies (Flask, Flask-SQLAlchemy, Flask-WTF, 

Flask-Login, qrcode, smtplib). 

Structure the Flask app into modules: 

/bus_booking_system/ 

├── app.py 

├── /templates/ 

├── /static/ 

├── /models/ 

├── /routes/ 

├── /utils/ 

└── requirements.txt 

3.2 User Authentication & OTP Verification 

● User Registration: Secure registration with hashed passwords. 

● OTP Verification: Use smtplib to send OTP to the user's email. 

● Login Management: Use Flask-Login for user session management. 

3.3 Bus and Seat Selection 

● Bus Type Selection: Fetch available bus types and schedules from the database. 

● Seat Selection: Display an interactive seat map, updating real-time seat availability. 

 

3.4 Bill Generation and Payment Integration 
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● QR Code Generation 

● Display and email the QR code to the user as a digital ticket. 

Deployment 

Deployment to Production Server 

● Deploy the application using a reliable web server 

Key Technologies Used: 

● Backend: Python, Flask 

● Frontend: HTML5, CSS3, JavaScript (with Jinja2 for templating) 

● Database: SQLite/MySQL (using Flask-SQLAlchemy ORM) 

● Authentication: Flask-Login, OTP via smtplib 

● QR Generation: Python qrcode library 

The proposed Bus Booking System using Flask offers a secure, efficient, and user-centric 

platform for online bus ticket booking. By following this step-by-step methodology, the system 

ensures real-time seat booking, secure payments, OTP-based user verification, and digital QR 

code ticketing, addressing the limitations of existing systems and providing a scalable solution 

for future enhancements. 

 

 
Fig: 4.5 Architecture Diagram 
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4.3 Module 

 
The Bus Booking System is divided into various functional modules, each responsible for 

handling specific tasks. This modular approach ensures easier development, testing, 

maintenance, and future scalability. Below is a detailed explanation of each core module: 

1. User Management Module 

● User Registration: 

○ Users can create an account by providing details like name, email, and password. 

○ Passwords are securely stored using hashing algorithms (e.g., bcrypt). 

● OTP Verification: 

○ Sends an OTP to the registered email for user verification using smtplib. 

○ Verifies OTP input before allowing login access. 

● Login and Authentication: 

○ Uses Flask-Login to manage user sessions. 

○ Provides login/logout functionalities with proper authentication flow. 

2. Bus Management Module 

● Bus Listing: 

○ Displays all available buses with filters based on bus type (AC, Non-AC, 

Sleeper), timing, and routes. 

● Bus Details: 

○ Shows detailed information like departure time, arrival time, and available seats. 

● Dynamic Schedule Management: 

○ Allows admins to add, update, or remove bus schedules. 

3. Seat Management Module 

● Interactive Seat Map: 

○ Displays seat layouts with availability status. 

● Real-Time Seat Selection: 

○ Users can select multiple seats. 

○ Once selected, the seat status updates instantly to prevent double bookings. 

● Seat Reservation Logic: 

○ Holds seat selection temporarily during the payment process to avoid conflicts. 

4. Booking Management Module 

● Booking Confirmation: 

○ Creates a booking record after successful seat selection and payment. 
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● Fare Calculation: 

○ Calculates the total fare based on the selected bus type, route, and number of 

seats. 

● Ticket Details: 

○ Displays complete booking information along with a unique booking ID. 

5. QR Code Generation Module 

● QR Code Creation: 

○ Uses the Python qrcode library to generate codes with embedded booking 

details. 

● Digital Ticket: 

○ The QR code can be scanned at boarding points for quick verification. 

● Email Delivery: 

○ The generated QR code is emailed to the user along with the ticket details. 

6. Billing and Invoice Module 

● Automated Billing: 

○ Generates detailed bills based on fare, taxes, and other charges. 

● Invoice Download: 

○ Users can download or print the invoice from their dashboard. 

● Email Integration: 

○ Sends billing details automatically after successful booking. 

7. Admin Management Module 

● Bus Schedule Management: 

○ Admin can add or remove bus routes, modify timings, and update seat capacities. 

● User Management: 

○ View user activity and manage registered users. 

● Booking Oversight: 

○ Access and review all booking details. 

● Report Generation: 

○ Generate reports related to revenue, user engagement, and seat occupancy trends. 

8. Notification and Communication Module 

● Email Notifications: 

○ Sends confirmation emails for registration, booking, payment, and ticket details. 

● OTP Delivery: 

○ Sends OTPs during user authentication for secure access. 
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● Alerts and Reminders: 

○ Sends reminders for upcoming trips and promotional offers. 

 

9. Billing and Invoice Module 

● Automated Billing: 

○ Generates detailed bills based on fare, taxes, and other charges. 

● Invoice Download: 

○ Users can download or print the invoice from their dashboard. 

● Email Integration: 

○ Sends billing details automatically after successful booking. 
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CHAPTER 5 

WORKING AND TESTING 

 

5.1 WORKING 

 

The Bus Booking System is a robust, user-friendly application designed to facilitate seamless 

bus ticket reservations. It leverages Aadhaar-based authentication to ensure secure login and 

user verification. This authentication method reduces the risk of fraudulent activities and ensures 

that only genuine users access the platform. 

Once logged in, users are greeted with an intuitive interface where they can search for buses 

by entering the source, destination, and travel date. The system displays a list of available buses 

with their schedules, fares, and seat availability. Real-time data management ensures that seat 

information remains accurate, minimizing instances of double bookings. 

User Journey 

1. Registration and Login: 

o Users register using their Aadhaar number for verification. 

o Secure OTP-based verification ensures user authenticity. 

o Registered users can log in using their Aadhaar credentials. 

2. Bus Search and Selection: 

o Users input their preferred source, destination, and date of travel. 

o The system displays available buses along with details like departure time, fare, 

and available seats. 

o Users can apply filters based on bus type, operator, and ticket price. 

3. Seat Selection: 

o A seat layout is provided, allowing users to select available seats. 

o The fare is dynamically calculated based on the number of seats selected and 

applicable service fees. 

4. Payment Process: 

o Users can proceed to the payment gateway for secure transactions. 

o Various payment methods, including linked bank accounts, credit/debit cards, 

and UPI, are supported. 

o The system verifies the payment and updates the seat status in real-time. 
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5. QR Code Generation: 

o Upon successful booking, a unique QR code is generated for the user. 

o The QR code serves as a digital ticket and is accessible through the user’s profile. 

 

6. Conductor Verification: 

o Conductors use a dedicated mobile application for QR code scanning. 

o The app validates the QR code against the central database, ensuring the ticket’s 

authenticity. 

o Upon successful verification, passengers are allowed to board the bus. The Bus 

Booking System efficiently streamlines the ticket booking process while 

enhancing the overall user experience with its secure, reliable, and user-friendly 

functionality. 

o From seamless seat selection and secure payments to QR code-based ticket 

verification, the system covers every aspect of the bus reservation lifecycle. 

o Real-time information on bus availability, dynamic fare calculations, and 

transparent booking management ensure users can make informed decisions. 

o Additionally, Aadhaar-based authentication enhances security, providing a safe 

and trustworthy platform for users. 

o Conductors benefit from the streamlined ticket validation process, reducing the 

chances of fraud. 

o Upon successful verification, passengers are allowed to board the bus. The Bus 

Booking System efficiently streamlines the ticket booking process while 

enhancing the overall user experience with its secure, reliable, and user-friendly 

functionality. 

o From seamless seat selection and secure payments to QR code-based ticket 

verification, the system covers every aspect of the bus reservation lifecycle. 

o Real-time information on bus availability, dynamic fare calculations, and 

transparent booking management ensure users can make informed decisions. 

o Additionally, Aadhaar-based authentication enhances security, providing a safe 

and trustworthy platform for users. 
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Additional Features 

 Booking History Management: Users can view their booking history, including past 

and upcoming trips. The system provides detailed information like bus details, payment 

confirmation, and QR codes. 

 Cancellation and Refunds: Users can cancel their bookings through the app, and 

refunds are processed as per the cancellation policy. 

 Notifications and Alerts: Users receive real-time notifications for booking 

confirmations, cancellations, and payment updates. 

 Support and Feedback: The system includes a support section for users to raise 

complaints or provide feedback. 

 

Backend and Scalability 

The backend is powered by Flask to ensure seamless API management. Data is stored 

securely using MongoDB, which offers efficient data retrieval and management. The system is 

designed with scalability in mind, capable of handling a large number of concurrent users 

without performance degradation. Real-time updates ensure that seat availability and payment 

status are reflected accurately across all users. 

Security Features 

 Aadhaar-based Authentication: Ensures secure user verification. 

 Data Encryption: User data, including payment information, is encrypted using AES 

encryption standards. 

 Payment Gateway Integration: Secure transactions are facilitated using trusted third- 

party payment gateways. 

 Role-based Access Control: Separate access for users and conductors ensures data 

privacy and system integrity. 

 

The Bus Booking System not only streamlines the ticket booking process but also enhances user 

experience through its secure, reliable, and efficient functionality. From seamless seat 

selection and secure payments to QR code-based verification, the system covers all aspects of 

the bus reservation lifecycle. Future improvements may include predictive analytics for better 

bus recommendations, expanded payment options, and multilingual support for broader 

accessibility. 
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selection and secure payments to QR code-based verification, the system covers all aspects of 

the bus reservation lifecycle. Future improvements may include predictive analytics for better 

bus recommendations, expanded payment options, and multilingual support for broader 

accessibility. 

The Bus Booking System efficiently streamlines the ticket booking process while enhancing 

the overall user experience with its secure, reliable, and user-friendly functionality. From 

seamless seat selection and secure payments to QR code-based ticket verification, the system 

covers every aspect of the bus reservation lifecycle. Real-time information on bus availability, 

dynamic fare calculations, and transparent booking management ensure users can make 

informed decisions. Additionally, Aadhaar-based authentication enhances security, providing a 

safe and trustworthy platform for users. Conductors benefit from the streamlined ticket 

validation process, reducing the chances of fraud. 

Future improvements for the system may include integrating predictive analytics to 

recommend buses based on user preferences, previous bookings, and demand patterns. 

Expanding payment options to include digital wallets, UPI, and international cards would further 

increase accessibility. Multilingual support can make the platform inclusive, catering to users 

from diverse backgrounds. Additional features like real-time bus tracking, automated 

notifications, and a robust feedback system could further optimize the user experience. With 

these enhancements, the Bus Booking System can continue to revolutionize the public 

transportation sector, making bus travel more convenient, secure, and efficient. 

5.2 TESTING 

The purpose of testing is to discover errors. Testing is the process of trying to discover every 

conceivable fault or weakness in a work product. It provides a way to check the functionality of 

components, sub-assemblies, assemblies and/or a finished product It is the process of exercising 

software with the intent of ensuring that the Software system meets its requirements and user 

expectations and does not fail in an unacceptable manner. There are various types of test. Each 

test type addresses a specific testing requirement. 

TYPES OF TESTS 

Unit testing 

Unit testing involves the design of test cases that validate that the internal program logic 

is functioning properly, and that program inputs produce valid outputs. All decision branches 
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and internal code flow should be validated. It is the testing of individual software units of the 

application .it is done after the completion of an individual unit before integration. This is a 

structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform 

basic tests at component level and test a specific business process, application, and/or system 

configuration. Unit tests ensure that each unique path of a business process performs accurately 

to the documented specifications and contains clearly defined inputs and expected results. 

Integration testing 

Integration tests are designed to test integrated software components to determine if they 

actually run as one program. Testing is event driven and is more concerned with the basic 

outcome of screens or fields. 

Integration tests demonstrate that although the components were individually 

satisfaction, as shown by successfully unit testing, the combination of components is correct and 

consistent. Integration testing is specifically aimed at exposing the problems that arise from the 

combination of components. 

Functional test 

Functional tests provide systematic demonstrations that functions tested are available as 

specified by the business and technical requirements, system documentation, and user manuals. 

Functional testing is cantered on the following items: 

 Valid Input: identified classes of valid input must be accepted. 

 Invalid Input: identified classes of invalid input must be rejected. 

 Functions: identified functions must be exercised. 

 Output: identified classes of application outputs must be exercised. 

 Systems/Procedures: interfacing systems or procedures must be invoked. 

 

Organization and preparation of functional tests is focused on requirements, key 

functions, or special test cases. In addition, systematic coverage pertaining to identify Business 

process flows; data fields, predefined processes, and successive processes must be considered 

for testing. Before functional testing is complete, additional tests are identified and the effective 

value of current tests is determined. System Test System testing ensures that the entire integrated 

software system meets requirements. It tests a configuration to ensure known and predictable 
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results. An example of system testing is the configuration-oriented system integration test. 

System testing is based on process descriptions and flows, emphasizing pre-driven process links 

and integration points. 

White Box Testing 

White Box Testing is a testing in which in which the software tester has knowledge of the 

inner workings, structure and language of the software, or at least its purpose. It is purpose. Itis 

used to test areas that cannot be reached from a black box level. 

Black Box Testing 

Black Box Testing is testing the software without any knowledge of the inner  workings, 

structure or language of the module being tested. Black box tests, as most other kinds of tests, 

must be written from a definitive source document, such as specification or requirements 

document, such as specification or requirements document. It is a testing in which the software 

under test is treated, as a black box .you cannot “see” into it. The test provides inputs and 

responds to outputs without considering how the software works. 

Unit Testing 

Unit testing is usually conducted as part of a combined code and unit test phase of the 

software lifecycle, although it is not uncommon for coding and unit testing to be conducted as 

two distinct phases. 

Test strategy and approach 

Field testing will be performed manually and functional tests will be written in detail. 

 

Test objectives 

∙ All field entries must work properly. 

∙ Pages must be activated from the identified link. 

∙ The entry screen, messages and responses must not be delayed. 

Features to be tested 

∙ Verify that the entries are of the correct format 

∙ No duplicate entries should be allowed 
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∙ All links should take the user to the correct page. 

 

Integration Testing 

Software integration testing is the incremental integration testing of two or more integrated 

software components on a single platform to produce failures caused by interface defects. 

The task of the integration test is to check that components or software applications, e.g. 

components in a software system or – one step up – software applications at the company level 

– interact without error. 

Test Results: 

All the test cases mentioned above passed successfully. No defects encountered. 

Acceptance Testing 

User Acceptance Testing is a critical phase of any project and requires significant participation 

by the end user. It also ensures that the system meets the functional requirements. 

Test Results: 

All the test cases mentioned above passed successfully. No defects encountered. 
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CHAPER 6 

RESULTS 
 

 

Step1: Home Page 

 

 On the homepage of the website, we have a user login and an admin login. 
 

Fig: 6.1 Home Page 

 

Step2: user login 

 This is the login page of the website. 

 Here, we have fields for email and password. 
 

Fig: 6.2 Login page 
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Step3: Register as a new user 

 Register as a new user: Name, Email, Phone, Password, City, District. 
 

Fig: 6.3 Registration page 

 

 OTP verification through email 
 

 
Fig: 6.4 OTP email 
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Step4: Home of booking app 

 Home page of the booking app: Departure, Destination, and Date. 

 After clicking on Search Buses. 
 

 
Fig: 6.5 Home page 

 

Step5: Select Departure and Destination 

 We have two types of buses: Deluxe and Rajadhani. 

 Users can select any type of bus they prefer by clicking on it. 
 

Fig: 6.6 Select departure and destination 
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Step6: Buses list 

 A list of available buses will be displayed based on the selected route and date. 
 

 

Fig: 6.7 Buses list 

Step7: select seats 

 After selecting a bus, we proceed to choose a seat and provide the passenger's details 

such as name, age, and gender. 
 

Fig: 6.8 Select seat 

Step8: Payment page 
 

 

Fig: 6.9 Payment page 
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Step9: Payment QR page 

 The passenger details and a QR code containing the ticket information will be 

generated. 

 

Fig: 6.10 Payment QR page 

 

Step10: Ticket confirmation 
 

Fig: 6.11 Ticket confirmation 

 

 Ticket conformation through mail 

Fig: 6.12 Ticket conformation through mail 
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Step11: Admin Login Page 

 This is the login page of the admin. 

 Here, we have fields for email and password. 
 

Fig: 6.13 Admin login 

 

 

Step12: User Details 

 This section displays the details of all registered users. 

 

 
Fig: 6.14 User Details 
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Step13: All Bookings 

 This section displays all booking details for all users. 

 

 
Fig: 6.15 All Bookings 

 

Step14: All Bus Details 

 This section provides complete bus details for all available routes 

 

 
Fig: 6.16 All Bus Bookings 
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Step15: Seat Availability 

 This section shows the seat availability for each bus. 
 

 
Fig: 6.17 Seat Availability 

 

Step16: Conductor scan page 

 On the Conductor Scan Page, once the QR code is scanned, the passenger's details will 

be shown. 

 

Fig: 6.18 Conductor scan page 
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ADVANTAGES 

The Bus Booking System offers numerous advantages that benefit both users and bus operators, 

making transportation management more efficient and user-friendly. 

1. Convenience and Accessibility: 

o Users can book bus tickets anytime, anywhere using their smartphones or 

computers. 

o Real-time seat availability and instant booking confirmation reduce the hassle of 

standing in queues. 

2. Secure and Reliable Payments: 

o The integration of secure payment gateways ensures safe transactions through 

linked bank accounts or UPI. 

o Aadhaar-based authentication enhances security and prevents unauthorized 

access. 

3. Real-Time Updates: 

o The system provides real-time updates on seat availability, fare changes, and 

route modifications. 

o Conductors and operators can manage seat bookings and cancellations 

efficiently. 

4. QR Code-Based E-Tickets: 

o Environment-friendly QR codes eliminate the need for physical tickets. 

o Conductors can quickly verify tickets using the scanning feature, ensuring 

smooth boarding. 

5. User-Friendly Interface: 

o The application has an intuitive design, making it easy for both tech-savvy and 

non-tech-savvy users to navigate. 

o Multilingual support further enhances usability for diverse users. 

6. Cost-Effective Solution: 

o Digital ticketing reduces paper usage and administrative costs. 

o Automated management of bookings minimizes the need for manual 

intervention, reducing labor costs. 
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7. Efficient Cancellations and Refunds: 

o Users can cancel bookings and initiate refund requests directly from the app. 

o The automated refund system ensures timely processing and transparency. 

8. Data Management and Insights: 

o Bus operators gain access to valuable data on passenger trends and route 

popularity. 

o Data analytics help in optimizing routes and pricing strategies. 

9. Reduced Fraudulent Activities: 

o QR code authentication minimizes the chances of ticket duplication or fraud. 

o Conductors can verify tickets instantly through the system. 

10. Enhanced User Satisfaction: 

o The overall experience of secure, seamless, and hassle-free booking improves 

customer satisfaction 

 

APPLICATIONS 

The Bus Booking System is versatile and can be applied across various scenarios, including: 

1. Public Transport Management: 

o State and city transport authorities can implement the system to enhance public 

transport efficiency. 

2. Private Bus Operators: 

o Private bus companies can use the system to manage routes, pricing, and 

passenger data effectively. 

3. Tourism and Travel Agencies: 

o Travel agencies can integrate the system into their platforms to offer 

comprehensive travel packages. 

4. Corporate Transport Solutions: 

o Companies can use the system to manage employee transportation through 

scheduled bus services. 

5. Event Transportation Management: 

Organizers of large events can implement the system to manage guest  transportation 
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CONCLUSION 

CHAPTER-7 

CONCLUSION AND FUTURESCOPE 

The Bus Booking System developed using the Flask framework offers a comprehensive, 

secure, and user-friendly platform for managing online bus ticket reservations. The system 

addresses the limitations of traditional bus booking processes by providing real-time seat 

availability, secure online payments, OTP-based user authentication, and QR code-enabled 

digital ticketing. The modular design ensures that each component—such as user management, 

bus and seat selection, payment processing, and ticket generation—works seamlessly together 

while remaining scalable for future enhancements. The integration of essential features like 

automated billing, robust security measures, and real-time notifications enhances the overall user 

experience and operational efficiency. By leveraging Flask's lightweight architecture, the 

system achieves high performance, flexibility, and maintainability, making it ideal for both small 

and large-scale implementations. Additionally, features like QR code generation for digital 

tickets reduce paper usage, contributing to an eco-friendly solution. In conclusion, this Bus 

Booking System not only streamlines the ticket booking process but also provides a secure, 

scalable, and user-centric solution that can be easily adapted and expanded to meet evolving user 

needs and technological advancements. The project successfully delivers a modern, efficient, 

and reliable bus reservation experience, making travel planning more accessible and convenient 

for all users. 
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FUTURE SCOPE 

The Bus Booking System has significant potential for growth and improvement. Some areas of 

future development include: 

1. AI-Powered Predictive Analysis: 

o Implementing AI algorithms can predict peak booking times, suggest optimal 

routes, and help operators manage fleet schedules more effectively. 

2. Multimodal Transport Integration: 

o Expanding the system to include other modes of transport, such as trains, metro, 

and ferries, can provide users with a seamless end-to-end travel experience. 

3. Voice Assistance and Chatbots: 

o Integrating voice-enabled assistance and AI chatbots can enhance customer 

support and improve user experience. 

4. Personalized Recommendations: 

o Using machine learning, the system can offer personalized bus recommendations 

based on user preferences and travel history. 

5. Offline Booking Support: 

o Developing offline booking capabilities can cater to users in remote areas with 

limited internet access. 

6. Loyalty Programs and Discounts: 

o Implementing a loyalty rewards system can encourage frequent users by offering 

discounts and special promotions. 

7. Sustainability Initiatives: 

o Promoting the use of eco-friendly transport by providing carbon footprint data 

and incentives for users choosing sustainable travel options. 

8. Enhanced Security Features: 

o Advanced biometric authentication and facial recognition can further strengthen 

user verification. 

9. Partnership with Local Services: 

o Collaborating with local businesses for exclusive deals and partnerships can 

improve the user experience and drive revenue growth. 
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APPENDIX 

Appendix-1: Gather Components 

Before beginning the project, ensure you have all necessary components: 

1. Development Device (PC/Laptop with suitable IDE) 

2. Internet Connectivity for real-time booking and updates 

3. Android Smartphone or Web Browser (for user interface) 

4. Server/Database System (e.g., MySQL or Firebase) 

5. GPS Module or API (for bus tracking, optional) 

6. Payment Gateway Integration (optional for e-ticketing) 

 

 

Appendix-2: System Architecture & Flow 

Component Overview 

1. User Interface: Android/Web app for booking, viewing buses, and payment. 

2. Backend Server: Handles logic for booking, user data, and bus schedules. 

3. Database: Stores user credentials, bus routes, seat availability, etc. 

4. Admin Panel: Manages buses, timings, and booking logs. 

5. Notification System: Sends booking confirmations or alerts to users. 

6. Optional GPS Integration: Tracks bus location for real-time updates. 

 

 

Appendix-3: Setting Up the Development Environment 

1. Install required IDE (e.g., Android Studio / VS Code) 

2. Set up development SDKs (e.g., Java/Kotlin for Android or Node.js/Python for web) 

3. Configure Database (MySQL, Firebase, or MongoDB) 

4. Integrate Firebase or Twilio for notifications (optional) 

5. Set up APIs for real-time data (e.g., location, payment gateway) 

Appendix-4: Writing the Code for Core Modules 

1. User Login/Signup 

2. Search and Browse Bus Routes 

3. Seat Selection and Booking Confirmation 

4. Database Connectivity 

5. (Optional) Real-time Bus Tracking Module 
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Appendix-5: Testing the System 

1. Test user login and signup with valid/invalid inputs 

2. Verify bus listing and seat selection functionality 

3. Test booking process and database updates 

4. Check responsiveness and UI on different devices 

 

Appendix-6: Deployment & Installation 

1. Host backend on cloud (Heroku, Firebase, etc.) 

2. Deploy front-end app or APK for users 

3. Connect front-end to backend/database 

4. Distribute to test users or publish on app store 

 

 

Appendix-7: Monitoring and Maintenance 

1. Monitor booking logs and server performance 

2. Regularly update bus schedules and fare info 

3. Handle feedback and fix bugs 

4. Plan for version updates with new features 
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