e-ISSN:2582-7219

S P

INTERNATIONAL JOURNAL OF
MULTIDISCIPLINARY RESEARCH

IN SCIENCE, ENGINEERING AND TECHNOLOGY

Volume 7, Issue 7, July 2024

INTERNATIONAL
STANDARD

SERIAL Impact Factor: 7.521
NUMBER

INDIA

SA
! 6381 907 438 © 6381 907 438 P ijmrset@gmail.com . www.ijmrset.com



International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET)
| ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.521| Monthly, Peer Reviewed & Referred Journal|

£ig,
s’r

-] | Volume 7, Issue 7, July 2024 |

éf‘*‘ ,
Ilm E | DOI:10.15680/LIMRSET.2024.0707096 |

Building an Intelligent Flight Fair Forecasting
Tool with Machine Learning and Power BI

Gunasekaran K, Posa Lakshmi Pathi
Assistant Professor, Department of MCA, AMC Engineering College, Bengaluru, India
Student, Department of MCA, AMC Engineering College, Bengaluru, India

ABSTRACT: The dynamic nature of airline ticket pricing poses a significant challenge for travelers seeking the
dynamic nature of airline ticket pricing poses a significant challenge for travelers seeking to minimize travel costs. This
project presents the development of an intelligent flight fare forecasting tool, integrating advanced machine learning
techniques with the data visualization capabilities of Power BI. The tool aims to predict future flight fares by analyzing
historical pricing data, seasonal trends, and other relevant factors. Utilizing machine learning algorithms, the model is
trained to identify patterns and forecast future fare fluctuations with high accuracy. The forecasted data is then
visualized in Power BI, providing users with interactive and intuitive dashboards for making informed travel decisions.
This comprehensive approach not only enhances the user experience but also empowers travelers to strategically plan
their bookings, potentially leading to substantial cost savings. The project demonstrates the potential of combining
predictive analytics with powerful visualization tools to address real-world challenges in the travel industry.

KEYWORD: Flight Fare Forecasting, Machine Learning, Power BI, Data Visualization, Predictive Analytics, Data
Integration, Price Prediction, Travel Optimization.

I. INTRODUCTION

The volatility of flight fares has always been a challenge for travelers, making it difficult to budget and plan trips in
advance. With the rise of machine learning and data analytics, it's now possible to develop predictive models that can
forecast flight fares with a high degree of accuracy. This project aims to build an intelligent flight fare forecasting tool
using machine learning algorithms and Power BI, to provide travelers with a reliable and user-friendly platform to
predict and compare flight fares. By leveraging historical data and real-time market trends, our tool will enable users to
make informed decisions about when to book flights, helping them save time and money. In this project, we'll explore
the development of a predictive model, its integration with Power BI, and the creation of a user-friendly dashboard for
fare forecasting and analysis.

II. COMPONENTS OF FLIGHT FARE FORECASTING

To build an intelligent flight fare forecasting tool, several key components are necessary to ensure the system is
accurate, efficient, and user-friendly. Below are the primary components of the tool:

1.DATA COLLECTION

Data Collection is a critical component in building an intelligent flight fare forecasting tool. It begins with acquiring
Collect historical flight fare data from sources like APIs (e.g., Skyscanner, Kayak) or web scraping. Store data in a
database or data warehouse (e.g., MySQL, Azure Synapse). This data serves as the foundation for identifying trends
and patterns in fare changes over time. the system can continuously update and access the latest fare information. This
combination of historical data, external influencing factors, and real-time updates ensures that the forecasting tool is
robust, comprehensive, and capable of delivering accurate predictions.

2.DATA PROCESSING

Data Cleaning Handling missing values, outliers, and inconsistent data entries. Feature Engineering Creating relevant
features such as day of the week, seasonality indicators, and fare trends.

Data Normalization: Scaling data to a standard range to improve model performance.

3.MACHINE LEARNING MODEL DEVELOPMENT
Train a predictive model (e.g., regression, neural networks) on historical data. Use techniques like time series analysis,
feature selection, and hyperparameter tuning. Linear Regression: A solid foundation for understanding price trends.
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Random Forest Regression: Handles complex relationships between factors affecting fares. Gradient Boosting
Machines (Boost): Powerful for achieving high prediction accuracy.

Unsupervised Supervised
Learning Learning

e Machine =

Learning

4.PREDICTION FORECASTING
Real-time Predictions Generating fare predictions based on the latest data. Forecasting Future Trends Predicting future
fare trends over a specified period. Uncertainty Estimation Providing confidence intervals for the predictions.

5.POWER BI INTEGRATION

Connect to the deployed model using Power BI's API connector. Create visualizations (e.g., dashboards, reports) to
display forecasted fares. Your data might be an Excel spreadsheet, or a collection of cloud based and on-premises
hybrid data warehouses. Power BI lets you easily connect to your data sources, visualize and discover what's important,
and share that with anyone or everyone you want. Power BI Report Server is a solution that you deploy behind your
firewall and then deliver your reports to the right users in different ways, whether that's viewing them in a web browser,
on a mobile device, or as an email. And because Power BI Report Server is compatible with Power BI in the cloud, you
can move to the cloud when you

ready. You can create, deploy, and manage Power BI reports in Power BI Desktop, and paginated reports in Report
Builder, with the ready-to-use tools and services that Power BI Report Server provides.
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6.USER INTERFACE AND VISUALIZATION
Design a user-friendly interface (web mobile) to input travel dates and destinations. Display forecasted fares,
confidence intervals, and recommendations. Design an intuitive interface in Power BI where users can input their
desired flight details (destination, travel dates, etc.).

7.DATA UPDATE AND REFRESH

Schedule regular data updates to incorporate new fare data. Refresh model training and deployment to maintain
prediction accuracy. The data will be changing every day according to the flight’s timings and whether situation and
sometimes delay the flight in that time the data will update and refresh the data and add the new data.

8.ANALYTICS AND INSIGHTS
Provide additional analytics and insights (e.g., fare trends, demand analysis). Enable users to explore data and gain a
deeper understanding of fare dynamics.

II1. BENIFTS OF THE FLIGHT FARE FORECASTING

Flight fare forecasting, powered by Machine Learning, offers a treasure trove of benefits for both travelers and the
travel industry:

1.COST SAVINGS

Accurate fare forecasting helps travelers book flights at the best prices, saving them money. Travelers can make
informed decisions on when to book flights, potentially saving significant amounts of money by booking at the optimal
time.

2.ENCHANCED PLANNIND FOR AIRLINES

Revenue Management: Airlines can use fare forecasting to optimize pricing strategies, ensuring maximum revenue by
adjusting prices based on predicted demand.

Capacity Planning: Better forecasting helps airlines manage seat inventory and capacity, aligning supply with
anticipated demand.

3.INFROMED DECISION MAKING

Forecasting provides insights into fare trends, enabling travelers to make informed decisions about when to book. The
very useful to the travels they will now all details before booking the ticket. Gain valuable insights to optimize travel
budgets and maximize travel experiences.

4.TIME SAVINGS
Automated fare forecasting saves travelers time and effort in constantly monitoring prices.

5IMPROVED BUDGETING
Forecasting helps travelers budget accurately for flights, reducing financial stress.

6.INCREASED TRANSPARENCY
Fare forecasting provides clarity into fare dynamics, making the pricing process more transparent.

7. DEMAND FORECASTING
Forecasting: Forecasting helps airlines and travel agencies anticipate demand, enabling them to adjust capacity and
pricing strategies.

8. REDUCED FARE VOLATILITY:
Forecasting helps reduce fare volatility by providing a more stable and predictable pricing environment.

9.DATA-DRIVEN INSIGHTS:

Forecasting provides valuable insights into fare data, helping airlines and travel agencies optimize their pricing
strategies.By leveraging machine learning and data analytics, flight fare forecasting offers numerous benefits for
travelers, airlines, and travel agencies, making it a valuable tool in the travel industry.
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IV. CONCLUSION

we successfully developed an intelligent flight fare forecasting tool that leverages machine learning and Power BI to
predict flight fares with high accuracy. By harnessing the power of historical data and real-time market trends, our tool
provides travelers with a reliable and user-friendly platform to forecast and compare flight fares. The development of
an intelligent flight fare forecasting tool leveraging machine learning and Power BI represents a Travelers benefit from
informed decision-making, cost savings, and reduced uncertainty, while airlines and travel agencies gain a strategic
edge through data-driven insights, improved capacity planning, and enhanced customer service.
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