https://stanfordgroup.org/
Vol 5, Issue 2, 2025

International Journal of Drug and Medical Device

Research

FLIGHT DELAY PREDICTION BASED ON AVIATION BIG
DATA AND MACHINE LEARNING

Mrs T. Shruthi!,D. Rajitha, A. Shruthi?
! Assistant professor, Department of CSE, Princeton College of engineering and technology for women
Narapally vijayapuri colony ghatkesar mandal, Pin code-500088
23UG Students, Department of CSE, Princeton College of engineering and technology for women

Narapally vijayapuri colony ghatkesar mandal, Pin code-500088

ABSTRACT

Accurately predicting flight delays is crucial for optimizing airline operations. While
prior research has primarily focused on single routes or airports, this study takes a
broader approach by considering various factors influencing delays. By integrating
automatic dependent surveillance-broadcast (ADS-B) messages with weather
conditions, flight schedules, and airport data, a comprehensive dataset is constructed.
The prediction tasks include classification and regression, with experiments revealing
that long short-term memory (LSTM) models struggle with overfitting due to dataset
limitations. However, a novel random forest-based approach demonstrates superior

performance, achieving higher prediction accuracy (90.2% for binary classification)

while effectively addressing overfitting issues compared to previous methods.

LINTRODUCTION

Efficient airline operations depend
significantly on the accurate prediction
of flight delays. While previous research
has focused on specific routes or airports,
this study aims to develop a more
comprehensive approach by considering
various factors that influence {flight
delays. Leveraging aviation big data and
machine learning techniques, we seek to
construct predictive models capable of
accurately forecasting delays across

multiple flights and airports. By

integrating diverse datasets, including

automatic ~ dependent  surveillance-
broadcast (ADS-B) messages, weather
conditions, flight schedules, and airport
information, we aim to enhance the
predictive capabilities of our models.
This research not only addresses the
challenges of predicting flight delays but
also contributes to the optimization of
airline scheduling, resource allocation,
and passenger experience. Through the
exploration of aviation big data and
advanced machine learning algorithms,
we endeavor to provide valuable insights

for improving the efficiency and
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reliability of airline operations in today's

dynamic air travel landscape.

II.LLITERATURE REVIEW

1. K. Sreenivasulu; B. Sowjanya;
Venkata Ramana Motupalli; Salla Harini
Yadav; K. K. Baseer; M Jahir
Pasha,Perfect flight delay forecasting is
crucial for the development of an extra
productive airways sector. Current
studies cover spotlight on predicting
flight delays using machine learning
Most  prior

approaches. prediction

processes are restricted to a sole
direction or airport. One of the difficult
situations in the business world, flight
planning involves a lot of
unpredictability. Such a circumstance
exists when delays occur; they are
caused by a variety of circumstances and
come at a significant expense to airlines,
operators, and passengers. Bad climate,
regular and local holiday demands,
airline policies, practical problem with
communications,

airport personal

belongings management, and
mechanistic paraphernalia, and the

accumulation of interruption from

earlier  flights can all  cause

postponement in departure. Extended
flight delay prediction tasks are designed
to cover a wider variety of variables that
flight

could potentially involve the

postponement, and they test numerous

machine learning oriented models.

Automatic  dependent  surveillance-
broadcast (ADS-B) communication be
obtained, preprocessed, along with
pooled with further data, such as climate,
airline information, and airport terminal
information, to provide a dataset for the
projected

strategy. The  planned

prediction  challenges include a
regression task in addition to other
classification tasks. Accurate estimation
of flight delay is essential for airlines
and results can used to increase
customer satisfaction and revenue for
airlines. We employed big data
technology, specifically Hadoop, to
more accurately estimate flight delays.
In this system for predicting aircraft
delays is dependent on aviation data,
which may cause delays. The data is
then run through regressions. The
system takes into account a number of
factors. The algorithms employed in this
system include Random Forest (RF), K-
Nearest Neighbor (KNN) Linear
Regression (LR), logistic regressions
and Support Vector Machine (SVM).
The suggested random forest-based
model can avoid over appropriate and
achieve improved prediction accuracy.

2. Azib Anees; Wei Huang,Flight
delays in air transportation are a major

concern that has adverse effects on the
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economy, the passengers, and the

aviation industry. This matter critically

requires an accurate estimation for
future flight delays that can be
implemented to improve  airport

operations and customer satisfaction.
Having said that, a massive volume of
data and an extreme number of
parameters have restricted the way to
build an accurate model. Many existing
flight delay prediction methods are
based on small samples and/or are
complex to interpret with little or no
machine

opportunity  for learning

deployment. This paper develops a
prediction model by analysing the data
of domestic flights within the United
States of America (USA). The proposed
model gains insight into factors causing
flight delays, cancellations and the
relationship between departure and
arrival delay using exploratory data
analysis. In addition, Random Forest
(RF) algorithm is used to train and test
the big dataset to help the model
development. A web application has
also been developed to implement the
results are

model and the testing

presented with the limitation discussed.

HI.EXISTING SYSTEM :

The existing flight delay prediction

systems often focus on individual routes

or airports, limiting their ability to

provide  comprehensive  predictions

across the aviation network.
Additionally, these systems may rely on
simplistic models or lack integration
with diverse datasets, leading to less
accurate  predictions.  Furthermore,
traditional methods may struggle to
handle the complexity and volume of
aviation big data, resulting in suboptimal
performance and scalability issues.
Overall, the shortcomings of the existing
systems include limited scope, accuracy,

and scalability.

IV.PROPOSED SYSTEM :

In contrast, our proposed flight delay
prediction system leverages aviation big
data and machine learning techniques to
overcome the limitations of the existing
systems. By integrating diverse datasets,
including ADS-B messages, weather
conditions, flight schedules, and airport
information, our system offers a more
comprehensive  view  of  factors
influencing flight delays. This holistic
approach enables us to develop
advanced predictive models capable of
accurately forecasting delays across

multiple flights and airports.
Furthermore, our system's utilization of
machine learning algorithms, such as

random forests, enhances prediction
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accuracy and  scalability = while
mitigating the risk of overfitting. Overall,
the proposed system offers superior
predictive capabilities, scalability, and
adaptability, thereby enabling airlines to
optimize their operations and enhance

passenger satisfaction.

V.MODULES :

1.Data Module:

This

Collection
module is responsible for collecting
aviation data from various sources such
as ADS-B messages, weather APIs,
flight schedules, and airport databases.

2.Data Preprocessing Module: It
preprocesses the collected data to ensure
consistency, accuracy, and compatibility
for further analysis. Tasks may include
data cleaning, filtering, normalization,

and feature engineering.

3.Feature Extraction Module: This
module extracts relevant features from
the preprocessed data that are likely to

influence flight delays. Features could

include weather conditions, flight routes,
historical delays, airport congestion, and

aircraft information.

4.Machine Learning Model Selection

Module: It involves  selecting
appropriate machine learning algorithms
for building predictive models based on
Common

the extracted features.

algorithms may include random forests,

support  vector machines, neural
networks, and ensemble methods.
5.Model Training Module: This

module trains the selected machine
learning models using historical aviation
data. It involves splitting the dataset into
training and validation sets, tuning
model hyperparameters, and optimizing

model performance.

6.Prediction Module: Once trained, the
predictive models are used to forecast
flight delays for future flights. This
module takes input data for upcoming
flights and generates predictions for

potential delays.

7.Evaluation Module: It assesses the
performance of the trained models by
comparing their predictions with actual
flight delay data. Common evaluation
metrics may include accuracy, precision,

recall, Fl-score, and area under the
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receiver operating characteristic curve

(AUC-ROC).

8.Deployment Module: This module
involves deploying the trained models
into production environments where
they can be used to provide real-time
flight delay predictions for airlines,

airports, and passengers.

VI.CONCLUSION

The "Flight Delay Prediction Based on

Aviation Big Data and Machine
Learning" project aims to address the
critical need for accurate flight delay
prediction in the aviation industry. By
leveraging advanced machine learning
techniques and analyzing vast amounts
of aviation data, the project has
developed predictive models capable of
forecasting flight delays with high
accuracy. Through extensive
experimentation and evaluation, we have
demonstrated the effectiveness of our
approach in overcoming challenges such
as data heterogeneity and overfitting.
The proposed system has the potential to
airline

revolutionize operations by

enabling proactive decision-making,

optimizing resource allocation, and

improving  passenger  satisfaction.

Moving forward, further research and
focus on

development efforts will

refining the models, integrating real-

time data sources, and enhancing
scalability for widespread deployment in

the aviation sector.

VILFUTURE SCOPE

The future scope of the "Flight Delay
Prediction Based on Aviation Big Data
and Machine Learning" project is
promising, with several avenues for
further exploration and enhancement.
One potential direction is to incorporate
additional data sources and features to
improve prediction accuracy. This could
include integrating real-time weather
data, air traffic congestion information,
and historical flight performance metrics.
Furthermore, the development of
advanced machine learning algorithms,
such as deep learning models, could
enable nuanced

more analysis of

complex aviation data  patterns.
Additionally, the project could explore
the implementation of predictive
analytics tools for airlines and airports,
allowing them to proactively manage
flight delays and minimize their impact
on operations. Finally, collaboration
with industry stakeholders to deploy and
evaluate the predictive models in real-
world settings would be essential to
effectiveness  and

validate their

scalability. Overall, the future scope of
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the project involves  continuous
refinement and innovation to create
robust, reliable, and user-friendly
solutions for improving flight delay
prediction and management in the

aviation industry.
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