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Abstract- Petrol pump owners occasionally tamper with
fuel dispensing machines, leading to inaccuracies in the
quantity of fuel dispensed and impacting consumers'’
economic interests. To address this issue, we propose a
system that ensures accurate measurement of incoming
fuel and enhances user awareness of the dispensed
quantity. This system utilizes flow sensors to measure fuel
flow rates, an LCD display to visually indicate the
dispensed quantity, and a speaker to audibly announce the
displayed fuel quantity. Controlled by a Raspberry Pi
powered by a battery, the system provides real-time
feedback to users, increasing transparency and confidence
in refuelling transactions. By integrating affordable and
accessible components, such as a Raspberry Pi, the
proposed system offers a cost-effective solution that can be
easily implemented at petrol pumps. Ultimately, this
system aims to mitigate the impact of fuel measurement
inaccuracies caused by tampering, safeguarding
consumers' interests and promoting fair and transparent
transactions in the fuel industry.
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1. INTRODUCTION

Petrol pump owners occasionally engage in unethical
practices by tampering with fuel dispensing machines,
leading to discrepancies in the quantity of fuel dispensed
to consumers. These manipulations, often achieved
through software modifications within the machines,
result in inaccuracies between the displayed value and
the actual amount of fuel dispensed. Such discrepancies
can have significant economic implications for
consumers, as even slight variations in fuel
measurements can result in financial losses over time[1].

To combat this issue and ensure fair and transparent
transactions at petrol pumps, we propose the
development of a comprehensive system that guarantees
the accurate measurement of incoming fuel and
enhances user awareness of the dispensed quantity. This
system will integrate various components, including flow
sensors, an LCD display, a speaker, jumper wires, and a
Raspberry Pi powered by a battery, to create a robust
solution.

The core objective of this system is to address the root
cause of fuel measurement inaccuracies caused by
tampering while providing consumers with real-time
feedback on the quantity of fuel they are receiving. By
leveraging technological advancements, such as flow
sensors capable of accurately measuring fuel flow rates,
and utilizing a Raspberry Pi as the central processing
unit, we aim to create a reliable and cost-effective
solution that can be easily implemented at petrol pumps.

Through the integration of an LCD display, users will
have access to visual feedback, allowing them to monitor
the dispensed quantity in real-time. Additionally, the
inclusion of a speaker will provide audible
announcements of the displayed fuel quantity, further
enhancing user awareness and confidence during
refueling transactions.

Overall, this system represents a proactive approach to
addressing the challenges posed by petrol pump
tampering, promoting fairness, transparency, and
consumer trust within the fuel industry. In the following
sections, we will delve into the technical specifications
and implementation details of each component, outlining
the system's functionality and potential benefits for
consumers and petrol pump operators alike.

1.1. Timeline of the reported problem

The timeline of the reported problem of petrol pump
fraud spans several decades, reflecting the evolution of
fraudulent practices and the response of the industry
and regulatory authorities. While specific dates and
events may vary, the following general timeline outlines
key developments:

e 1960s-1980s: The initial cases of petrol pump fraud
involved manual tampering with mechanical meters.
Unscrupulous individuals manipulated mechanical
parts to dispense less fuel than indicated, leading to
financial losses for consumers.

e 190s-2000s: With the advent of electronic fuel
dispensers, fraud tactics evolved. Hackers exploited
vulnerabilities in electronic systems to alter
measurements and deceive customers, showcasing
the shift towards technologically driven fraud.
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e 2000-2010s: The 2010s witnessed a surge in
software-based manipulation of fuel dispensing
machines. Fraudsters employed advanced
techniques, such as installing malware or custom
software, to modify measurements remotely. This
marked a new level of sophistication in fuel pump
fraud.

e Present and Future: Technology-Driven Solutions:
The present era sees the rise of innovative solutions,
such as the proposed integration of flow meters in
vehicles. This approach aims to prevent fraud by
directly measuring fuel at the source and bypassing
external measurement systems.

Table 1: Timeline of Reported Problems and Fraud
Techniques

Decade/Period | Key Problems and Fraud Techniques

v" Manual tampering with
mechanical meters.

v Manipulation of mechanical
parts to dispense less fuel than
indicated.

v Resulting in financial losses for
consumers.

1960s-1980s

Transition to electronic fuel
dispensers.
Hacking of electronic systems to
alter measurements and deceive
customers.

1980s-2000s

v Surge in software-based
manipulation of fuel dispensing
machines.

v’ Installation of malware or
custom software to modify
measurements remotely.

v Increased sophistication in
fraudulent practices.

2000-2010s

v Reports of fuel measurement
inaccuracies and financial losses
continue to rise.

Widespread use of software
manipulation techniques.
Challenges in ensuring accurate
fuel measurements.

Recent Years

v Development of technology-
Present and driven solutions, such as the
Future integration of flow meters in
vehicles

The evolving timeline of petrol pump fraud underscores
the need for adaptive and technology-driven
countermeasures. The proposed solution to implement
flow meters in vehicles represents a significant step

towards ensuring accurate fuel measurements and
combating fraudulent practices in the fuel dispensing
process.

2. LITERATURE REVIEW

The accurate measurement of fuel dispensed at petrol
pumps is crucial for ensuring fairness and transparency
in refueling transactions. However, the prevalence of
tampering and fraudulent practices among petrol pump
operators has led to widespread concerns regarding the
reliability of fuel measurement systems. In this section,
we review existing literature and research related to fuel
measurement accuracy and solutions proposed to
mitigate inaccuracies in petrol pump transactions.

Several approaches have been proposed to address the
issue of inaccurate fuel measurement at petrol pumps.
Traditional methods, such as manual inspection and
calibration by regulatory authorities, have been widely
employed but are often resource-intensive and prone to
human error. More recently, technological solutions
involving the use of flow sensors, electronic monitoring
systems, and automated calibration procedures have
emerged as promising alternatives[2].

Addressing the problem of inaccurate fuel measurement
at petrol pumps have evolved to incorporate advanced
technologies aimed at enhancing transparency and
accountability in refueling transactions. One such
solution involves the integration of flow sensors with
electronic monitoring systems, which accurately
measure the incoming fuel flow and display the quantity
on-screen in real-time. However, to further enhance
transparency, particularly for commercial vehicles,
additional features such as GSM (Global System for
Mobile Communications) and GPS (Global Positioning
System) modules have been integrated into the system.

The integration of GSM and GPS modules allows for
seamless communication and real-time tracking of fuel
transactions for commercial vehicles. Once the fuel
quantity is measured by the flow sensors and displayed
on the screen, the GSM module enables the system to
send a message containing the total incoming fuel
quantity along with the live location of the petrol pump
to a designated mobile number. This message provides
commercial vehicle operators with immediate
confirmation of the fuel transaction and ensures
transparency in the refueling process[3].

By incorporating GSM and GPS modules into the existing
flow sensor-based fuel measurement system, petrol
pump operators can enhance accountability and mitigate
the risk of fraudulent activities. Commercial vehicle
operators benefit from real-time notifications of fuel
transactions, enabling them to monitor and verify
refueling activities remotely. Overall, this integrated
solution not only improves the accuracy of fuel
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measurement but also fosters trust and confidence
among consumers and stakeholders in the fuel industry.

3. METHODOLOGY
Working Principle of the Proposed System:
e Flow Measurement:

The system starts by measuring the flow of fuel using
flow sensors installed in the fuel dispensing system.
These flow sensors accurately monitor the rate at which
fuel passes through the system.

e Data Acquisition:

The flow sensor data is acquired by the Raspberry Pij,
which serves as the central processing unit of the system.
The Raspberry Pi continuously collects and processes the
flow sensor readings.

¢ Quantity Calculation:

Based on the flow sensor data, the Raspberry Pi
calculates the quantity of fuel dispensed in real-time. It
uses algorithms to convert the flow rate measurements
into volume measurements, taking into account factors
such as density and temperature variations.

e Display Output:

The calculated fuel quantity is then displayed on the LCD
display in a clear and visible format. The LCD display
provides users with real-time feedback on the amount of
fuel they are receiving during the refueling process.

e Auditory Feedback:

Simultaneously, the Raspberry Pi triggers the speaker to
provide auditory feedback to the user. The speaker
announces the displayed fuel quantity audibly, ensuring
that users are aware of the dispensed quantity even
without actively monitoring the LCD display.

e Continuous Monitoring:

Throughout the refueling process, the system
continuously monitors the flow of fuel and updates the
displayed quantity accordingly. This ensures that users
have accurate and up-to-date information about the
amount of fuel they have received.

e User Interaction:

Users can interact with the system by observing the LCD
display and listening to the auditory announcements.
They can verify the dispensed quantity and raise any
concerns if discrepancies are observed.

e Transparency and Trust:

By providing accurate and transparent measurement of
fuel quantity, the system aims to foster trust between
consumers and petrol pump operators. It promotes
fairness and integrity in refueling transactions,
ultimately benefiting all stakeholders involved.

4. SYSTEM ARCHITECTURE
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Figure 2: Graphical Abstract

5. HARDWARE SPECIFICATION

The project utilizes the following hardware components
for its implementation:

e Raspberry Pi

The Raspberry Pi serves as the central processing unit in
our proposed invention for ensuring accurate fuel
measurement at petrol pumps. It processes data from
flow sensors, calculating the quantity of fuel dispensed in
real-time. The Raspberry Pi controls the LCD display,
updating it continuously to provide users with visible
feedback on the dispensed quantity. Additionally, it
triggers the speaker to provide auditory announcements
of the displayed fuel quantity, enhancing user awareness.

© 2024,IRJET | ImpactFactor value: 8.226

IS0 9001:2008 Certified Journal | Page 758



‘ , International Research Journal of Engineering and Technology (IRJET)

JF);I: Volume: 11 Issue: 02 | Feb 2024

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

Managing system operations, including power
management and error handling, the Raspberry Pi
ensures efficient and reliable performance. Its flexibility
allows for customization and expansion, supporting
future wupgrades and enhancements. Overall, the
Raspberry Pi plays a crucial role in coordinating the
system's components to promote transparency and trust
in refueling transactions[4].
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Figure 3: Raspberry Pi
e Flow Sensor

A flow sensor is a critical component used to measure
the rate of flow and total quantity of a fluid passing
through it in a system or pipeline. By continuously
monitoring the flow rate and total volume, flow sensors
enable precise control of fluid flow, ensuring efficiency,
safety, and accuracy in numerous applications. Whether
it is for fuel dispensing, water management, HVAC
systems, medical equipment, or industrial processes,
flow sensors provide vital information for optimizing
processes, conserving resources, and enhancing overall
system performance|[5].

The use of flow sensor in the proposed system to achieve
precise measurement of incoming fuel. Flow sensor will
provide accurate and real-time data on the flow of fluids,
ensuring that customers receive accurate and
trustworthy fuel measurements.

Figure 4: Flow Sensor

e LCD Display

The LCD 16x2 (Liquid Crystal Display) is a widely used
display technology that has become an integral part of
various electronic devices. LCD displays consist of
multiple layers, including a backlight, polarizers, glass
substrates, and liquid crystals. They offer several
advantages, including low power consumption, compact
size, and the ability to display text, numbers, symbols,
and graphics with clarity and precision[6].

The LCD display is an essential component of the
proposed system for preventing petrol pump fraud.

It is utilized to showcase the fuel quantity on a screen,
providing users with a clear visual representation of the
amount dispensed. The LCD display ensures
transparency and allows consumers to verify the
accuracy of fuel measurements.

Figure 5: LCD 16x2

e Speaker

The speaker is a critical component used to produce
audible sound in various electronic devices and systems.
It converts electrical signals into sound waves, allowing
for audio output and communication with users[7].

The speaker is an essential part of the proposed system
for preventing petrol pump fraud. It is used to audibly
announce the displayed value of the fuel quantity. By
providing auditory feedback, the speaker enhances the
transparency and user experience of the system,
ensuring that consumers can easily and accurately
perceive the information being presented. It helps to
provide an additional layer of assurance to the fuel
dispensing process.

Figure 6: Speaker
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e Jumper Wires

Jumper wires serve as integral components facilitating
the interconnection of various system elements. These
wires typically consist of insulated copper strands, often
with male or female connectors at each end, allowing for
easy insertion and removal. Their versatility lies in their
ability to facilitate temporary or permanent connections
between different points on a circuit, enabling the
creation of complex electronic systems without the need
for soldering[8].

It plays a pivotal role in establishing electrical pathways
between critical components such as flow sensors, the
Raspberry Pi, LCD display, speaker, and power source. By
employing jumper wires, we achieve a flexible and
modular system architecture, allowing for swift
assembly, disassembly, and reconfiguration as needed
during prototyping, testing, and deployment phases.

Figure 7: Jumper wires

6. CONCLUSION

In conclusion, our proposed invention offers a
comprehensive solution to address the issue of
inaccurate fuel measurement at petrol pumps, stemming
from tampering and fraudulent practices. By leveraging
innovative technology and robust system design, we have
devised a solution that ensures transparency, accuracy,
and reliability in refueling transactions. Through the
integration of flow sensors, a Raspberry Pi, LCD display,
speaker, and other components, our invention provides
real-time feedback to users, empowering them to make
informed decisions about their fuel purchases.

The implementation of our solution not only enhances
consumer confidence and trust in the fuel industry but
also promotes fairness and integrity in business
practices. By mitigating the impact of fuel measurement
inaccuracies caused by tampering, our invention
safeguards consumers' economic interests and promotes
a level playing field for all stakeholders involved.

Furthermore, the scalability and adaptability of our
solution allow for potential expansion and integration
with existing petrol pump infrastructure, ensuring
widespread adoption and long-term sustainability.

In summary, our proposed invention represents a
significant step forward in ensuring fairness,
transparency, and accountability in  refueling
transactions. By addressing the root causes of fuel
measurement inaccuracies, we contribute to a more
equitable and efficient fuel distribution system,
benefitting consumers, petrol pump operators, and the
fuel industry as a whole. With continued innovation and
collaboration, we can build upon our invention to further
enhance the integrity and reliability of fuel dispensing
processes, ultimately fostering trust and confidence
among consumers worldwide.
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