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Abstract. The increasing demand for fuel due to the growth of automobiles in the
market has led to the need for on-demand fuel supply applications that depend on
user orders and requirements. When a vehicle runs out of fuel, it can be a hassle
for the owner to push the car or seek help to reach the nearest gas station. For
older people and those who are medically ill, this task can be even more difficult.
Additionally, people must go to gas stations to fill up generators. To address these
issues, we introduce a new solution for vehicle refueling and emergency power
supplies through the development of an on-demand fuel delivery application. This
application provides door-to-door coverage and allows end users to choose the type
of fuel they need, order it, and receive it with ease. The outcome of this research
paper will be the development of a mobile application using Flutter framework
that offers a range of functionalities catering to both customers and fuel station
owners. The application aims to provide a convenient platform for customers to
order fuel, locate nearby gas stations, and assist owners in efficiently managing
orders and monitoring station availability. By utilizing Flutter, a cross-platform
development framework, the applicationwill be compatiblewith bothAndroid and
iOS devices, ensuring a broader reach and accessibility for users. Flutter’s rich
UI capabilities and native-like performance will enable the creation of a visually
appealing and seamless user experience.

Keywords: Arduino · Flutter · LDR · Eye Blink Sensor · Ultrasonic Sensor

1 Introduction

Our app-based service, On-Demand Fuel Delivery Application that is built using flutter,
is similar to what we other On-Demand Delivery services but we aim to provide fuel
to other customer. Our goal is to establish a system where the user can request for the
fuel to be deliver to his footsteps [1]. We aim to provide timely delivery of fuel to
customers. In this modern fast paced world where demands are amplifying day-by-day,
we aim to revolutionize of the least modernized area by introducing our On-Demand
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Fuel Delivery Application built using Flutter which removes the existing constraints and
gives an easy to use, safe, reliable way to meet the user demands [2–4]. On-Demand
Fuel Delivery Application provides online fuel ordering services including an engaging
and comprehensive online fuel ordering process such as ordering online, tracking order,
and checking the fuel prices nearby. The future scalability of on-demand fuel services is
enormous, and several end-users can be targeted. For example, 37% of India’s electricity
in urban areas is generated solely by diesel generator sets [5].

The paper [6] provides a review of various fuel management systems used in trans-
portation, highlighting their importance in reducing fuel consumption and costs. The
study covers the technical aspects of FMS, challenges in implementing FMS, and their
potential benefits in the transportation industry. The research paper [7–9] examines
the challenges of meeting the growing demand for road fuel in these countries driven
by economic development and population growth. The study analyses factors affect-
ing demand and the effectiveness of policy interventions like fuel taxes and subsidies.
The paper suggests a more comprehensive approach is needed to promote sustainable
transportation that considers technological innovations and behavioural change. It offers
recommendations for policymakers to address these challenges.

The paper [10–13] examines the sector-wise demand for diesel and petrol in India,
with a focus on key drivers of demand. The study provides insights for policymakers
and industry stakeholders and contributes to a better understanding of the energy sector
in India.

Fig. 1. Shows the utility of on demand fuel app.

In Fig. 1, we are presented with a demonstration of the practicality and effective-
ness of the on-demand fuel app, which is developed using both the Flutter framework
[14–16] and machine learning technology [17]. The figure illustrates how this inno-
vative combination enables the app to deliver exceptional performance and enhanced
user experiences. With the Flutter framework, the app achieves seamless multi-platform
compatibility, allowing users to access its features effortlessly across mobile, web, and
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desktop devices. This unified approach ensures that the app can reach a broader audience
and cater to diverse user preferences. MIMO technology’s ability to mitigate channel
fading and reduce signal degradation can contribute to improved network connectivity
and reliability for Flutter apps [18]. By leveraging spatial multiplexing and beamforming
techniques,MIMOcan ensuremore robust communication between the app and backend
servers, resulting in more stable data transmission and reduced packet loss [19–23].

Furthermore, the integration of machine learning technology enhances the app’s
capabilities significantly. Machine learning algorithms enable the app to analyze user
behavior, preferences, and patterns, leading to personalized fuel delivery recommenda-
tions and optimized service [24–26]. Through continuous learning and adaptation, the
app can provide tailored and efficient fuel delivery solutions for each user. By combining
the power of Flutter and machine learning, Fig. 1 highlights how the on-demand fuel
app becomes a robust and cutting-edge solution that revolutionizes the way users access
and receive fuel services. This depiction emphasizes the app’s ability to stay at the fore-
front of technological advancements, providing a superior and user-centric experience
[27–31].

The research offers valuable insights and recommendations for policymakers to pro-
mote sustainable development. The research paper [32–34] examines the factors driving
oil demand in India, the impact of policy interventions on oil demand, and recommen-
dations for promoting energy conservation and renewable energy sources. The study
suggests that India’s oil demand will continue to grow due to economic development
and urbanization, and offers insights and recommendations for policymakers. The Min-
istry of Oil and Gas of India published a report on the “All India Survey on Diesel and
Gasoline Demand by Sector” which outlines the consumption of diesel and gasoline
in various sectors. The transportation sector is the largest consumer at 60%, followed
by agriculture and industry. The report emphasizes the need to reduce dependency on
fossil fuels and promote sustainable alternatives for a greener economy. During the fore-
cast period of 2022–2032, the On-Demand fuel delivery market is likely to increase at
a CAGR of 6.8%. In 2022, this market is expected to reach around $4.8 billion. The
On-Demand fuel delivery market value will likely be $6.2 billion by 2026. On-demand
application revenue is likely to generate $935 billion in 2023.

The rest of the paper is structured as follows: The next section provides essential
background information to understand the proposed work, including a review of related
studies conducted by other researchers and the areas where their research falls short. In
Sect. 3, we delve into the system’s design, explaining its architecture and components in
detail.Moving on to Sect. 4, we showcase the practical implementation of the on-demand
fuel app using Flutter, and to further clarify its operation, we present an illustrative
example. This example vividly demonstrates how the systemworks in a real-life scenario.
Finally, in Sect. 5, we conclude the study by offering a comprehensive summary of the
findings, discussing the significance of the results, and highlighting potential avenues
for future research.
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2 Background

Flutter is a free and open-source user interface toolkit developed byGoogle. It empowers
developers to create natively compiled applications for multiple platforms, including
mobile, web, and desktop, all from a single codebase. Google initially unveiled Flutter
at the Google I/O developer conference in May 2017, and since then, it has gained
widespread acclaim among developers. This popularity can be attributed to its rapid
development cycle, enabling faster iterations during the coding process, its excellent
performance, ensuring smooth and efficient application execution, and its ability to cater
to various platforms without the need for separate codebases, thereby streamlining the
developmentworkflow. Flutter uses a reactive programmingmodel, where changes to the
UI are automatically reflected in the app’s state, and vice versa. This enables developers
to build highly interactive and responsive apps with a smooth user experience. Flutter
also comes with a rich set of customizable widgets and allows developers to create
their own widgets or modify existing ones to suit their needs.The proposed system is
divided into five distinct working units, each serving a specific purpose. The IR sensor
hurdle detection unit is responsible for detecting obstacles using infrared technology.
The ultrasonic hurdle detection unit utilizes ultrasonic waves to identify objects in the
vehicle’s vicinity. The automatic headlight unit ensures that the vehicle’s headlights are
activated or deactivated based on the ambient lighting conditions. The engine control
unit utilizes the alcohol sensor to prevent the vehicle from starting if the driver is under
the influence of alcohol. Lastly, the drowsiness detection unit utilizes the eyeblink sensor
to monitor the driver’s alertness level and provide timely alerts if signs of drowsiness
are detected.

Flutter offers an incredibly useful feature known as “hot-reload,” allowing developers
to instantly view the changes they make to the code in real-time, without the need to
restart the application. This feature significantly accelerates the development process
and enhances efficiency, as developers can rapidly experiment with various adjustments
and instantly see their impact.

Furthermore, Flutter provides a comprehensive set of tools to facilitate the develop-
ment experience. One of these tools is Flutter Studio, a robust Integrated Development
Environment (IDE) that empowers developers to create and design their applications
efficiently. Additionally, Flutter offers command-line tools and plugins that seamlessly
integrate with popular development environments like Android Studio and Visual Studio
Code, making it even more convenient for developers to work with their preferred tools.

In conclusion, Flutter proves to be a highly versatile and powerful toolkit that caters to
developers’ needs, enabling them to produce top-notch, cross-platform applications with
ease. Its combination of hot-reload and feature-rich development tools fosters a smooth
and productive development environment, ultimately resulting in high-quality, respon-
sive, and engaging applications for various platforms. Its popularity is only expected to
grow in the coming years as more developers discover its potential and adopt it for our
paper.
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3 System Model

Flutter is a powerful and versatile open-source framework developed by Google for
creating cross-platform mobile applications. It allows developers to build high-quality,
natively compiled apps for both Android and iOS platforms using a single codebase.
Flutter employs the Dart programming language, which is known for its simplicity and
ease of learning. One of the key strengths of Flutter is its fast and hot reload feature,
enabling developers to see instant updates on the app as they make changes to the code.
This significantly speeds up the development process and facilitates rapid prototyping
and iterative improvements.

Fig. 2. Empowering Seamless User Interface on Multiple Devices using Versatile UI Framework

For startups, the ability to seamlessly connect with users across various platforms
such as mobile, web, and desktop through a unified app empowers them to effectively
reach their entire audience right from the beginning. This approach eliminates any con-
straints imposed by technical limitations, ensuring a broader accessibility to their prod-
ucts and services. By catering to multiple platforms with just one codebase, startups
can allocate their resources more efficiently and avoid the complexities associated with
managing separate codebases. Not only does this streamline development efforts, but it
also leads to cost savings and faster time-to-market.

Similarly, for larger organizations, offering a consistent user experience to all users,
regardless of their device or platform, streamlines the development process and reduces
overall complexity (Fig. 2). By maintaining a single codebase, these organizations
can focus on improving the quality of the user experience and iterating on their app
more effectively. This unified approach enables them to strategically allocate their
development team’s efforts, resulting in higher user satisfaction.

In both cases, leveraging a single app codebase for multiple platforms provides a
competitive advantage, allowing businesses to remain agile and responsive to user needs.
This flexibility in reaching a diverse user base enhances user engagement and opens up
new opportunities for growth and success in today’s interconnected digital landscape.
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These widgets are customizable and can be combined to build complex UI layouts with
ease. Due to its native-like performance, Flutter delivers smooth and fluid user experi-
ences, which are crucial for mobile applications. It achieves this by compiling the Dart
code directly into native ARMmachine code, eliminating the need for a bridge between
the application and the platform’s native components. Another advantage of Flutter is
its strong community support and an ever-growing ecosystem of packages and plugins.
These resources provide developers with awide range of functionalities and integrations,
making it easier to implement various features in their apps. With Flutter, developers
can also create beautiful animations and stunning visuals, enhancing the overall user
experience. It supports 2D and 3D graphics rendering, allowing for eye-catching visual
elements. Furthermore, Flutter’s single codebase approach simplifies maintenance and
reduces development costs, as developers do not need to manage separate codebases for
different platforms.

Our On-Demand Fuel Delivery Application mainly consists of four modules:

3.1 Register Module

The registration module of our On-Demand Fuel Delivery Application requires users as
well as the fuel station to enter their credentials and login first. To register as a user, you
will be required to provide specific personal details, including your full name, contact
number, email address, chosen username, and a secure password. On the other hand, gas
stations are also required to register by submitting their pertinent information, which
includes the gas station’s name, contact number, email address, their chosen username,
a password, and the physical location of the gas station.

3.2 Information Module

The gas station is obligated to furnish essential details regarding fuel availability, the
pricing of various fuel types, the range of fuels they offer, and the services they provide.
As fuel is a crucial element for any vehicle, its price experiences daily fluctuations, and
these prices may also vary based on the gas station’s location. Consequently, it becomes
the gas station’s responsibility to ensure that fuel prices are updated on a daily basis to
accurately reflect the current market rates. This timely updating ensures transparency
and facilitates customers in making informed decisions about fuel purchases.

3.3 Order Fuel Module

Once a user registers with the application and gains access to its services, they can
conveniently order fuel from their location based on their specific requirements. Toutilize
the application’s features, users are prompted to enter their credentials for authentication.

Toplace a fuel order, usersmust first locate a nearbygas station using the application’s
built-in features. Upon finding a suitable gas station, they can proceed to check the
availability of fuel and the range of services offered by that particular station. After
verifying the availability of the required fuel and desired services, users can then proceed
to place their fuel order according to their needs and preferences. This streamlined
process ensures that users have easy access to fuel services while being well-informed
about the options available to them.
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3.4 Track Order Module

After a user places an order for fuel through the application, they gain the ability to track
the progress of the order. The user can monitor various stages, such as whether the order
has been accepted by the gas station and whether the fuel delivery has been made. To
stay informed about these updates, it is crucial for the gas station to actively participate
in the process.

Upon receiving an order, the gas station is responsible for either approving or reject-
ing it. Subsequently, the gas station is required to regularly update the order status to
keep the user informed about any changes in the order’s progress. By actively partic-
ipating in this process, the gas station ensures effective communication with the user,
enabling them to know the current status of their fuel order and anticipate the delivery
accordingly.

Fig. 3. In this figure we can see the entire architecture and the flow of the entire application:

The Customer UI includes the interactive environment developed for the customer.
The entire section contains all the section present directly to the customer as shown in
Fig. 3. First Section in the Customer UI is the User Authentication section in which the
user must enter their credentials through the Request/Response Authentication in which
one module sends request to other module and waits for a response. The user credentials
are sent to the Database of the Application for Authentication. Once the response is
received from the Database Section the process is processed accordingly. Once User
Authentication is completed the customer then can move forward to the Place Order
Section which enables the customer to be able to Place Order for the Fuel Delivery.
Once the user has placed the order the record is stored in the database. Once the user
has placed the order, they will be able to track their order status where they can see
the current status of their order and can track the location of the delivery. The customer
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would also have access to Cancel Order where the customer can cancel their order and
once the cancel request is completed the process the aborted and an entry is made in the
database regarding the entire case.

The Bunk UI will handle all the transaction related process where we intend to hire
a third party for safer, faster and reliable transactions. Bunk is the placeholder for the
third-party service we intend to utilize in our application. The Bunk UI contains Bank
Authentication, Process Order, Track status. First the Bank Authentication will include
verification of the bank details the customer provides with their respective bank, once
the verification is completed the service will be providing the customer with number
of options for the transaction that their bank provides for smoother user experience.
If bank details are stored in the database the service will request the details from the
database module and wait for the response and if the details are not present the process
is proceeded as mentioned above and the user bank details are stored in the database.
Once the Authentication and the transaction is completed then the order is processed
forward and a message is sent to the database regarding the process and on successful
user transaction the customer is send the details of the transaction. In the Track Status
section, the Bunk UI constantly monitors and sends the updates to the database. If the
order is cancelled the Bunk UI starts the process of returning the money to the customer
by requesting the details from the database.

The Admin UI contains all Admin tools providing several productivity features. The
architecture focuses on the three section of the AdminUI namely AdminAuthentication,
Bank Registration and Order Details. The admin module manages the entire system, and
only authorized personnel can access it. The admin can view all registered users and fuel
stations, track orders, and oversee payments. The admin module also provides analytical
reports, including sales reports and customer insights, to help the fuel delivery service
to make informed decisions.

4 Implementation

Our On-Demand Fuel Delivery Application has been skillfully developed and put into
action, allowing users to access and request fuel delivery services conveniently and
efficiently. Through our implementation, we have ensured a seamless user experience,
enabling customers to order fuel at their convenience and have it delivered promptly
to their desired location. Our innovative application built using cutting-edge Flutter
technology has proven to be a game-changer, revolutionizing the way fuel is delivered
to users, and enhancing the overall experience of fuel procurement. The implementation
of our On-Demand Fuel Delivery Application will involve the following stages:

4.1 Design Phase

During this stage, the user interface, features, and functionalities of the application will
be designed. We will use Flutter to build the user interface, and we will incorporate
Material Design principles to ensure a clean, modern look.
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4.2 Development Phase

This stage involves the actual coding of the application.Wewill use theFlutter framework
to develop the application, and we will use Firebase for user authentication and database
management. Google Maps API will be integrated for displaying the nearby gas stations
and tracking the fuel delivery.

4.3 Testing Phase

During this phase, the application will undergo thorough testing to verify its proper
functionality and alignment with user requirements. We will conduct two essential types
of testing: unit testing and integration testing. Unit testing involves evaluating individ-
ual components of the application in isolation to ensure their proper operation. Each
component will be rigorously tested to verify that it performs as intended and meets its
specified functionalities.

Integration testing, on the other hand, assesses the interaction and compatibility
between different components of the application. We will examine how these compo-
nents work together harmoniously to deliver the desired features and functionalities as
a cohesive whole. By performing both unit and integration testing, we aim to ensure
that the application is reliable, robust, and capable of fulfilling user expectations. This
meticulous testing process enables us to identify and address any potential issues or
discrepancies before the application is launched to end-users, ensuring a smooth and
satisfactory user experience.

4.4 Deployment Phase

After the completion of development and rigorous testing, the application will be ready
for deployment. It will be made available to the public through the Google Play Store
for Android users and the Apple App Store for iOS users. Once deployed, users can
easily discover the application on the respective app stores and download it onto their
smartphones. They can then proceed to install the application, granting them access to
its full functionality and features. By making the application accessible on these widely-
used platforms, it ensures a broad reach to users across bothAndroid and iOS ecosystems.
This approach maximizes the application’s exposure and availability, allowing a diverse
user base to benefit from its offerings.

5 Results

The following figures illustrates the key screens that the user will interact with while
using Our On-Demand Application built using Flutter. Flutter is Google’s SDK for
crafting attractive, User-friendly environment formobile, web, and desktop from a single
codebase.
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Fig. 4. Illustrating Login (Left) and Home (Right)

Figure 4 Login Page where registered users can input their pre-existing credentials
stored in the database and login to their accounts.User canuse the forgot password feature
incase the user forgets their password. Users will be able to reset their password through
email verification. Unregistered users can Sign Up in-order to use the Application. Main
Activity screen is displayed when the user has successfully has verified his credentials
and has login to the application. In this screen the user can click on book fuel truck and
proceed to the next step of the process.

Figure 5 Place Order Activity screen provides user with a lot of options starting with
fuel option where user can choose the type of fuel he wants to be delivered, user can
also choose the quantity of the fuel and the measurement units. User must provide the
delivery date and purpose of his request for the fuel. The user then must provide his
exact location and once the user has input the details, he can proceed by clicking on the
Confirm Details.
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Fig. 5. Illustrating the order activity screen provides user with a lot of options starting with fuel
option.

6 Challenges and Opportunities

The On-Demand Fuel Delivery Application faces several challenges and opportunities.
One of the challenges is building a robust and reliable delivery system. Fuel delivery
requires special equipment and trained personnel, and the applicationmust ensure that the
delivery is safe, efficient, and timely. The application must also comply with regulatory
requirements, such as fuel transportation regulations, to ensure the safety of the delivery
personnel and users.

Another challenge is the adoption of the application by fuel stations and customers.
The application must convince fuel stations to partner with the service, and customers
must be willing to use the application instead of visiting gas stations physically. The
application must also be user-friendly, reliable, and provide a seamless experience to
ensure customer satisfaction.

The On-Demand Fuel Delivery Application also presents several opportunities. The
first opportunity is providing convenience to users. Users can avoid the hassle of vis-
iting gas stations and waiting in queues by ordering fuel through the application. The
application can also provide users with real-time fuel prices, promotions, and discounts,
helping them save time and money.
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7 Conclusion

Our On-demand fuel delivery application has the potential to revolutionize the tradi-
tional fuelling process and provide customers with a convenient, time-saving, and effi-
cient service. By leveraging technology and innovation, the application can address
the challenges and limitations of traditional fuelling methods, such as long queues,
time-consuming commutes, and limited availability of fuel stations. Our On-Demand
fuel delivery application represents an innovative and promising solution to the chal-
lenges and limitations of traditional fuelling methods. By continuously improving and
innovating the application, we can further enhance its benefits and promote a more
sustainable and efficient fuelling system for the future. Overall, the On-Demand Fuel
Delivery Application developed using Flutter will help meet the growing demand for
fuel while promoting sustainability and creating a more convenient and reliable fuel
delivery system. In summary, Flutter is a powerful and popular framework for mobile
app development that offers a wide range of benefits, including fast development, native
performance, expressive UI design, and a strong community support system. Its versa-
tility and efficiency make it an excellent choice for building modern and feature-rich
mobile applications.
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