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This project aims to develop a house price prediction application using Flutter,
Firebase, and a machine learning (ML) algorithm, specifically linear regression.
The application utilizes Flutter for the user interface, Firebase for data storage
and retrieval, and linear regression for predicting house prices based on various
features such as the number of bedrooms, square footage, and location. The linear
regression model is trained using historical house price data stored in Firebase,
which is pre-processed to handle missing values and scaled appropriately. Once
trained with CSV files, the model is deployed within the Flutter app using
Firebase ML Kit, enabling real-time predictions for users. This integrated
solution provides a seamless user experience while harnessing the power of
machine learning to deliver accurate house price predictions.

Keywords: Flutter, CSV, Firebase, Housing Price Prediction, Machine Learning,
Mobile app development, API Integration.

1. Introduction

Accurate pricing is essential for both buyers and sellers in the real estate market since it
operates in a dynamic and complicated environment. Mobile applications have revolutionized
a number of sectors recently, including real estate by offering practical tools for property
appraisal and search. This project presents the creation of a property price prediction
application utilizing contemporary technology in keeping with this trend. This application
seeks to provide users with a smooth experience in house price prediction by utilizing the
resilience of Firebase for cloud-based data management and the adaptability of Flutter for
cross-platform app development.

The use of a machine learning technique, namely linear regression, which examines past
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housing data to produce accurate price projections based on important property attributes, is
fundamental to this application. Users may obtain important insights into the real estate market
through this cutting-edge fusion of cloud computing, machine learning, and mobile app
development, enabling well-informed decision-making in real estate transactions. The use of
a machine learning technique, namely linear regression, which examines past housing data to
produce accurate price projections based on important property attributes, is fundamental to
this application. With precise forecasts catered to specific property listings, the programme
trains the linear regression model on a dataset that includes details about location, square
footage, number of bedrooms, and other pertinent characteristics. Both buyers and sellers may
make more informed price decisions with the help of this predictive feature, which provides
users with insightful information about the current market worth of properties.

2. METHODOLOGY
A. FIREBASE

Create a Firebase project in the Firebase Console before integrating Firebase into the house
price prediction app. Next, add the required Firebase plugins to your pubspec.yaml file and
initialise Firebase in your app to establish Firebase authentication and database services within
your Flutter app. To save and retrieve house price data, next create a connection to the Firebase
database. Make sure the structure of your database satisfies the needs of your machine learning
model. Lastly, to enable real-time prediction retrieval from Firebase for your Flutter app,
deploy your trained linear regression model to Firebase ML Kit. Your app may manage data
effectively and give consumers precise house price projections with Firebase integrated easily.

B. MOBILE APPLICATION

Users may download and install the house price prediction app from their individual app stores
in order to use it on a mobile device. They will see an easy-to-use interface when they launch
the app, where they can enter pertinent property facts like location, square footage, and number
of bedrooms. The app will speak with Firebase to retrieve predictions produced by the trained
linear regression model when you provide this data. After that, users will get fast and precise
estimations of home values based on the data they have supplied, enabling them to navigate
the real estate market right from their mobile devices and make educated decisions.

C. ACCESSIBILITY

The house price prediction application's accessibility makes sure that all users—including
those with disabilities—can effortlessly explore and take use of its features. This entails putting
in place features like text-to-speech capability for screen readers, making sure that the text is
highly contrasted and readable for users who are visually challenged, and giving users with
limited mobility alternate input options. The software should also follow accessibility
standards and criteria, such WCAG (Web Content Accessibility criteria), to guarantee
inclusiveness and usability for everyone, regardless of skills or disabilities.

D. ALGORITHM

For predicting numerical values based on input data, linear regression is a straightforward yet
effective approach. By minimising the discrepancy between the actual and anticipated values,
Nanotechnology Perceptions Vol. 20 No. 7 (2024)



Empowering Homebuyers with Advanced House... M. Gokulkannan et al. 4206

it minimises the data by fitting a straight line to it. By using the least squares approach, the
algorithm determines the line that minimises the sum of the squared differences between the
observed and anticipated values, allowing it to determine the slope and intercept of the line.
When the linear regression model is trained, it may effectively forecast results for fresh input
data by integrating the acquired coefficients with the feature values.

E. DATABASE

A database is an electronically organised, systematic collection of data. In order to efficiently
store, manage, and retrieve information, it acts as a central repository. Tables are used by
databases to arrange data into rows and columns, where a row denotes a record and a column
a particular attribute or field. Users may successfully interact with the stored information by
using their support for a variety of actions, including adding, updating, removing, and querying
data. Relational databases arrange data according to pre-established relationships; non-
relational databases provide more freedom in data storage and retrieval. In contemporary
applications, databases are essential for supporting data management and decision-making
procedures.

3. PROPOSED SYSTEM

To produce an accurate and user-friendly application, the suggested house price prediction
system combines Firebase, Flutter, and a linear regression machine learning (ML) algorithm.
By making advantage of Flutter's cross-platform development features, the application will
provide a consistent user experience on both iOS and Android smartphones. To train the linear
regression model, a dataset must be stored and managed. Firebase will act as the cloud-based
backend, managing user authentication and synchronizing data in real-time. In order to provide
predictions based on different property variables, the machine learning component will use a
linear regression technique to evaluate previous housing data stored in Firebase.

Using the Flutter Ul, users can enter information like location, square footage, and the number
of bedrooms. The app will then retrieve real-time forecasts from Firebase. With the help of
this integrated system, users will be able to make educated decisions about the real estate
market right from their mobile devices by providing them with quick and precise estimations
of property prices. Additionally, the suggested system would place a high priority on
scalability and adaptability, enabling upgrades and improvements in the future to meet shifting
user demands and market trends. Retraining the model and performing regular dataset updates
will guarantee that the predictions remain relevant and accurate over time. The programme
will also follow accessibility guidelines to guarantee that users with impairments can utilize
its features, which include high contrast choices and text-to-speech capability. By using the
strengths of Flutter, Firebase, and ML, the suggested system seeks to offer a dependable and
user-friendly solution for property price prediction, adding value to the real estate market for
both buyers and sellers.

4. LITERATURE REVIEW
Our goal in this conference paper is to investigate several machine learning techniques in order

Nanotechnology Perceptions Vol. 20 No. 7 (2024)



4207 M. Gokulkannan et al. Empowering Homebuyers with Advanced House...

to improve our house price prediction model's training. It's critical to comprehend housing cost
trends since they directly affect buyers and sellers and are a reflection of the state of the
economy. The location, number of bathrooms, and bedrooms are only a few of the variables
that affect a home's true cost. For example, homes in rural locations are often less expensive
than those in metropolitan areas, and pricing can be greatly impacted by a property's
accessibility to amenities such as malls, roads, and employment possibilities. Real estate firms
have historically used manual prediction techniques, which resulted in a 25% error rate. We
suggest a revolutionary home price prediction method that makes use of cutting-edge machine
learning approaches to solve this.

The work of Sifei Lu and Rick Siow, who created a sophisticated housing prediction system
centred on precise price prediction based on several variables, is one of the foundations around
which our system is built. Using Root Mean Square Error (RMSE) as the performance metric,
we seek to determine the most accurate model by taking into account variables such as physical
qualities, location, and economic indicators Inspired by Sifei Lu's work, we apply a hybrid
regression strategy in our approach that combines innovative feature engineering techniques
for house price prediction. Using sparse datasets and data attributes, we try to forecast fair rates
for clients depending on their objectives and budgets. In line with the Kaggle Challenge
"House Price: Advanced Regression Techniques," our approach emphasizes how crucial
correct prediction is for both buyers and sellers.

In this study, we examine how to estimate house prices by feature analysis and the application
of several machine learning models, such as linear regression. We use a methodical approach,
gathering data, preparing it, creating the model, and then evaluating and storing the outcomes
for further study. Of these models, Linear Regression shows promise in precisely forecasting
property values.

5. IMPLEMENTATION

A mobile application system's architecture is made up of a number of interconnected parts that
work together to allow the application's functioning. The presentation layer, which consists of
Ul components created with frameworks like Flutter, is its fundamental component. Across
platforms, this layer guarantees a smooth and interesting user experience. The intermediate
layer contains application logic, which manages user input, data processing, and interaction.
This layer manages dynamic content delivery, user authentication, and real-time data
synchronization using Firebase. A backend housed in a cloud architecture that offers
scalability, security, and storage supports these layers.
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Figure 1. The generic flow of development
A. Housing Dataset

A collection of structured data points that represent different attributes of residential properties
is called a housing dataset. These attributes can include things like square footage, number of
bedrooms, bathrooms, and location details, among other things. The dataset is used as a basis
for training machine learning models that are intended to predict housing prices or identify
patterns and trends in real estate markets. Researchers and analysts can also use housing
datasets to investigate correlations between various variables and to create predictive models
that help them price properties accurately or make well-informed decisions in the housing
market.

B. Train Data

A collection of CSV files with input feature values and matching target prices for each example
makes up the training data for price prediction. Typically, these input features include
information on the houses' square footage, location, number of bedrooms, and bathrooms. The
target prices are either the anticipated values of the properties or the actual sale prices. In order
to generate predictions on fresh, unseen data, machine learning algorithms employ this training
data to identify patterns and correlations between the input attributes and target prices.

C. Test Data

When discussing price prediction, "test data" refers to a different sample of data that is used to
assess how well a machine learning model has been trained. While not visible to the model
during training, this data has properties that are comparable to those in the training set. Rather,
it is employed to evaluate the model's ability to generalize to new, unobserved data. When
predicting the price of a house, test data would contain property attributes (such as location,
square footage, and number of bedrooms) for houses whose selling prices are known but were
not utilized in the model training process. We may assess the model's predictive accuracy and
efficacy by contrasting its predictions on the test data with the actual selling prices.
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D.  Liner Regression

A machine learning technique called linear regression is used to estimate numerical values
based on input data in order to forecast prices. In the context of predicting house prices, linear
regression examines past property data to find trends and correlations between variables such
as location, square footage, and number of bedrooms and the related selling prices. The method
minimizes the discrepancy between the observed and anticipated prices by fitting a straight
line to the data. After being trained, the linear regression model applies the acquired
coefficients to the feature values to forecast fresh input data, offering insightful information
about possible property prices.

E. Build Model

We use machine learning techniques like linear regression to construct a price prediction
model. In order to do this, a dataset comprising variables like the number of bedrooms,
bathrooms, square footage, and geographical specifics, along with matching target pricing,
must be used to train the model. The training data teaches the model patterns, which it uses to
create correlations between input attributes and target prices. After training, the model applies
these discovered patterns to fresh data to provide predictions.

6. RESULT ANALAYSIS

The performance of the trained model on missing data is assessed as part of the outcome
analysis for price prediction. Metrics like coefficient of determination (R-squared), mean
absolute error (MAE), and root mean square error (RMSE) are commonly included in this.
These measures measure the difference between expected and actual prices to determine how
accurate the model is in predicting prices. Furthermore, visualizations like residual plots and
scatter plots can reveal information about possible patterns or trends in prediction mistakes as
well as the model's performance. Through the analysis of these data, we are able to evaluate
how well the model predicts home prices and pinpoint areas that require improvement, such
as feature selection or model tuning.

To determine if the selected strategy offers better prediction capabilities, outcome analysis
may entail contrasting the model's performance to baseline models or alternative algorithms.
This comparison study aids in confirming the model's efficacy and directs the selection of
models for use in practical applications. Additionally, studying the effects of various
characteristics or factors on the predicted accuracy of the model is another aspect of outcome
analysis. Sensitivity analysis may be used to evaluate how modifications to particular input
variables impact the model's predictions. Gaining insight into the relative significance of
various characteristics can help the model evolve in the future and possibly increase forecast
accuracy.
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8. CONCLUSION

In conclusion, the best option for house price prediction apps is provided by the combination
of Flutter, Firebase, and a linear regression machine learning algorithm. Using Firebase for
cloud-based data management and Flutter for cross-platform development, this method ensures
scalability and real-time data synchronization while providing a smooth user experience.
Accurate projections may be created based on important property attributes like the number of
beds, square footage, and location by using a linear regression technique. The efficacy of the
model may be evaluated by in-depth result analysis, which includes measures like RMSE and
MAE. This assessment will inform further iterations and enhancements. All things considered,
this integrated solution gives customers insightful knowledge about the real estate market,
enabling both buyers and sellers to make well-informed decisions straight from their mobile
device.

9. FUTURE WORK

There are many opportunities for research and development in the field of housing price
prediction utilizing Flutter, Firebase, and linear regression in the future. First off, more
accurate projections may result from improving the model's predictive ability by adding
pertinent variables like property age, amenities, or neighborhood demographics. Second,
improving the application’s user experience to include more interactive elements, tailored
suggestions, and real-time updates on housing market trends can increase user happiness and
engagement. Prediction accuracy and resilience may also be increased by using deeper
learning architectures or ensemble approaches, which are more sophisticated machine learning
techniques than linear regression. In addition, adding functions like commercial real estate
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property assessment, investment research, and mortgage rate forecast can broaden the
application's user base and offer more complete solutions. In order to guarantee that the
application meets the changing demands of its users in the dynamic real estate market, it is
important to undertake user feedback sessions and usability studies to obtain insights on user
preferences, pain spots, and desired features. These insights may then be used to inspire
iterative improvements and optimizations.
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