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Abstract — To address this growing demand for clean fuel, 

the rapidly expanding CNG stations face issues relating to 

long queues in refueling, traffic congestion, and hassles in 

payment procedures. This paper focuses on the design and 

development of an Advance CNG Booking System integrated 

with Fastag Technology to transform the experience during 

CNG refueling. The mobile application allows the system to 

pre-book slots for refuelling at CNG stations, check real-time 

availability of CNG, and monitor the present congestion 

levels at stations. Furthermore, the app offers operation hours 

at stations and fuel inventory status to help the users in better 

decision-making. Integration of Fastag allowed automated 

payment processes so that such a transaction can be 

seamlessly provided contactless. Navigation assistance is 

also present in the system. This is an IoT-enabled solution, 

which aims to make the refueling process smooth, minimize 

wait times, enhance convenience for users and thereby 

improve CNG station traffic management. 
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I. INTRODUCTION 

The ever-increasing demand for compressed natural gas as a 

cleaner and more cost-effective fuel has posed such 

challenges as long queues to refuel, traffic congestion at 

stations, and most importantly, manual payment processes. 

Such inefficiencies lead to delay, wastage of the fuel, and 

inconvenience to customers. For the above, Advance CNG 

Booking System with Fastag Technology provides a modern 

approach by integrating real-time data, IoT, and automated 

payment systems. The mobile application would allow the 

user to pre-book slots for refuelling, check the availability of 

CNG, monitor congestion at stations, and get direction to the 

nearest station. Fastag technology takes it a step forward by 

making the payment smooth and contactless. This will 

minimize the waiting time and optimize the entire process for 

efficient productivity. This system will strive to enhance the 

convenience of users while optimizing traffic flow to 

contribute to a more sustainable refueling experience. 

II. FEATURES OF THE SYSTEM 

A. Advanced Booking with Real-Time Updates 

The system will allow efficient and seamless booking of 

refueling slots at CNG stations through a simple mobile 

application user interface along with real-time updates of fuel 

status and estimated waiting time at those stations. Coupled 

with such updates, users will be able to time their refueling 

most effectively so that they needn't wait long. It will also 

send reminders about the approaching date of their booked 

slots thereby making the whole transaction much more 

effortless. 

B. High-end Payment and Traffic Management 

With the Fastag technology, it allows fast cashless payment 

at refueling stations while reducing the time taken to execute 

the transaction. Additionally, the system permits real-time 

monitoring of traffic along the route and informs users about 

the current traffic conditions around the CNG stations and 

advises on which route to use to avoid bottlenecks. 

C. User Experience, Support, and Slot Validity 

The application has an interactive user-friendly interface that 

enables easy navigation and access to the fundamental 

functionalities such as booking, payments, and traffic 

updates. It provides customized experience through 

personalized settings, including preferred CNG stations and 

notification preferences. Reservations made always contain 

one hour of validity, meaning the user can arrive anytime 

within that period for his booked slot. There is access to 

customer support in case of inquiry or a specific issue on the 

system. 

The diagram below illustrates the key benefits and features of 

the CNG station 

 
Fig 1Benefits 

III. RISK MANAGEMENT AND USER FEEDBACK 

A. Risk Management 

It has a robust risk management module that uses historical 

data and real-time inputs to identify potential risks 

surrounding the refueling stations: shortages or delays. The 

system can alert users of such risks and, therefore, assist them 

in making proper refueling decisions regarding the where and 

when of refueling. Its proactive nature makes it enhance user 

safety while optimizing the experience at the pumps.  

B. Mechanism for Users' Feedback 

The users play a fundamental role in ensuring that the system 

is accurate and reliable through the user feedback mechanism. 

After every refueling experience, the quality of service and 

wait times, fuel available, as well as overall satisfaction can 
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be given as feedback. Improvement in service delivery and a 

responsive database portraying the prevailing situation at 

various CNG stations will come about by aggregation of such 

feedback. The mechanism also helps to define areas of 

improvement for better focus on aspects to be improved as 

furtherance of user engagement. 

IV. STREAMLINED PAYMENT AND SMART NAVIGATION 

A. Streamlined Payment Processing 

The Advanced CNG Booking System revolutionizes the 

refueling experience by integrating cashless payment 

solutions. By utilizing Fastag technology, users can complete 

transactions quickly and efficiently at CNG stations, 

eliminating the need for cash or card handling. This seamless 

payment process significantly reduces wait times, especially 

during peak hours, allowing drivers to refuel without 

unnecessary delays. Users can simply drive up to the pump, 

and the system automatically deducts the amount from their 

Fastag account, providing a hassle-free refueling experience. 

B. Intelligent Route Navigation 

In addition to payment facilitation, the Advanced CNG 

Booking System incorporates intelligent route navigation to 

enhance user experience. Utilizing real-time GPS tracking, 

the system offers users the best routes to their chosen CNG 

stations while considering current traffic conditions. This 

smart navigation feature not only guides users efficiently but 

also helps them avoid congested areas, ensuring a smoother 

journey. Furthermore, users receive timely alerts about any 

road closures or alternative routes, empowering them to make 

informed decisions and optimize their travel plans. 

C. Comprehensive Journey Management 

The integration of payment and navigation functionalities 

within the Advanced CNG Booking System creates a 

comprehensive journey management tool for users. By 

allowing them to check CNG station availability, current fuel 

prices, and estimated wait times, the system ensures that 

drivers can plan their refueling stops effectively. This holistic 

approach not only enhances user convenience but also 

promotes fuel efficiency and reduces overall travel time.  

 
Fig. 2: Main goals of the project 

V. CONTINUOUS SYSTEM ENHANCEMENT THROUGH USER 

INPUT AND OPERATIONAL DATA 

Development of the Advanced CNG Booking System will 

depend largely on User feedback and site data for the 

improvement of the processes in functionality and user 

satisfaction. Users' inputs regarding their refueling 

experiences, such as efficiency in booking, actual fuel 

availability, and quality of service, are necessary for refining 

the features of the system. Such information leads to 

adjustments that improve users' satisfaction and make it even 

easier to book. Real-time data integration from the operations 

of CNG stations, including data on fuel stock levels and 

transaction patterns, provides for quick response to 

conditions and user needs by the system. The Advanced CNG 

Booking System will take continuous feedback and analysis 

of data for the optimization of recommendations and 

functionalities, thereby remaining a reliable and efficient tool 

for users seeking to have an experience with refueling that is 

seamless. 

 
Fig. 3: System Workflow 

VI. CONCLUSION 

The Advance CNG Booking System with Fastag technology 

integrates the most advanced features to make the refueling 

process at the CNG station efficient and user-friendly. With 

the installation of modules in real-time booking, availability 

of stations, and congestion monitoring, the operations of 

refueling can be optimized. Certainly, a prime feature is 

Fastag-based contactless payment systems, which avoid 

manual transactions to prevent the waiting time and increase 

the convenience of users. The innovative system with its 

promise to change how one refuels CNG, improve flow of 

traffic, increase operational efficiency, and make a more 

sustainable future possible. 
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