
 

Volume-09 Issue 03, March-2025                                                                                 ISSN: 2456-9348 

                                                                                                                                       Impact Factor: 8.232 

 

 

 
International Journal of Engineering Technology Research & Management 

Published By: 

https://www.ijetrm.com/ 

 

IJETRM (http://ijetrm.com/)   [730]   

 

 

PREDICTING FLIGHT DELAYS WITH ERROR CALCULATION USING 

MACHINE LEARNING CLASSIFIERS 
 

K. VARUNIKA 

UG Student, Department of Artificial Intelligence and Data Science, J.B. Institute of Engineering 

and Technology, Hyderabad. 

 

M. RASHMI GUPTA 

L. HEMANTH 

K. SHIVA KUMAR 

UG Students, Department of Artificial Intelligence and Data Science, J.B. Institute of 

Engineering and Technology, Hyderabad 
 

 

ABSTRACT 

Flight delay is a major problem in the aviation sector. During the last two decades, the growth of the 

aviation sector has caused air traffic congestion, which has caused flight delays. Flight delays result not 

only in the loss of fortune also negatively impact the environment. Flight delays also cause significant 

losses for airlines operating commercial flights. Therefore, they do everything possible in the prevention or 

avoidance of delays and cancellations of flights by taking some measures. In this paper, using machine 

learning models such as Logistic Regression, Decision Tree Regression, Bayesian Ridge, Random Forest 

Regression and Gradient Boosting Regression we predict whether the arrival of a particular flight will be 

delayed or not.  
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INTRODUCTION 

Flight delay is studied vigorously in various research in recent years. The growing demand for air travel 

has led to an increase in flight delays. According to the Federal Aviation Administration (FAA), the 

aviation industry loses more than $3 billion in a year due to flight delays [1] and, as per BTS [2], in 2016 

there were 860,646 arrival delays. The reasons for the delay of commercial scheduled flights are air traffic 

congestion, passengers increasing per year, maintenance and safety problems, adverse weather conditions, 

the late arrival of plane to be used for next flight [3] [4]. In the United States, the FAA believes that a flight 

is delayed when the scheduled and actual arrival times differs by more than 15 minutes. Since it becomes a 

serious problem in the United States, analysis and prediction of flight delays are being studied to reduce 

large costs. 

OBJECTIVES 

The primary objectives of predicting flight delays using machine learning classifiers with error calculation 

are: 

1. Accurate Delay Prediction: Create machine learning models to forecast flight delays from past data, 

weather, airport traffic, and other appropriate factors. Enhance airline and passenger planning by 

minimizing uncertainties in departure and arrival times. 

2. Feature Analysis & Selection: Determine the major factors that cause flight delays, including weather, 

air traffic, airline operations, and airport congestion. Optimize feature selection for enhancing model 
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performance and interpretability. 

3. Comparison of Machine Learning Classifiers: Compare various machine learning classifiers (e.g., 

Decision Trees, Random Forest, Support Vector Machines, Neural Networks) for prediction of delays. 

Compare the performance measures like accuracy, precision, recall, and F1-score. 

4. Error Calculation & Model Evaluation: Apply error calculation measures like Mean Absolute Error 

(MAE), Root Mean Squared Error (RMSE), and classification-based errors. Compare model strength and 

dependability under practical applications. 

5. Optimization of Model Performance: Hyperparameters should be tuned to improve prediction 

accuracy and minimize errors. Ensemble methods or deep learning can be used to improve model 

predictions. 

6. Real-World Application & Deployment: Predictive models should be integrated into airline systems or 

applications for proactive delay management.Insights should be provided for airline operators to optimize 

scheduling and minimize operational costs. 

 

METHODOLOGY 

Predicting Flight Delays with error calculation using Machine Learning classifiers involves: 

 

1. DATASET 

2. DATA PREPROCESSING  

3. FEATURE EXTRACTION 

 

 
Snapshot of Dataset 

 

RESULTS AND DISCUSSION 

After preprocessing and feature extraction of our dataset, 60% of the dataset was selected for training and 

40% of the dataset was selected for testing. For error calculation, we are using scikit-learn metrics [14]. 

Results are divided between two sections, Departure Delay(A) and Arrival Delay(B).  

A. Departure Delay:  

Table 1 lists our results for departure delay which compares different Machine Learning models, i.e. 

Logistic Regression, Decision Tree Regressor, Bayesian Ridge, Random Forest Regressor and Gradient 

Boosting Regressor, based on various evaluation metrics. Further, we compare each model concerning one 

evaluation metric at a time and show it as a bar graph. 
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TABLE I. Departure Delay Evaluation Metrics for various mode 

 

B. Arrival Delay: 

Table 2 lists our results for arrival delay which compares different Machine Learning models, i.e. Logistic 

Regression, Decision Tree Regressor, Bayesian Ridge, Random Forest Regressor and Gradient Boosting 

Regressor, based on various evaluation metrics. Further, we compare each model concerning one 

evaluation metric at a time and show it as a bar graph. 

 
TABLE II. Arrival Delay Evaluation Metrics for various 
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CONCLUSION 

Machine learning algorithms were applied progressively and successively to predict flight arrival & delay. 

We built five models out of this. We saw for each evaluation metric considered the values of the models and 
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compared them. We found out that: - In Departure Delay, Random Forest Regressor was observed as the best 

model with Mean Squared Error 2261.8 and Mean Absolute Error 24.1, which are the minimum value found 

in these respective metrics. In Arrival Delay, Random Forest Regressor was the best model observed with 

Mean Squared Error 3019.3 and Mean Absolute Error 30.8, which are the minimum value found in these 

respective metrics. In the rest of the metrics, the value of the error of Random Forest Regressor although is 

not minimum but still gives a low value comparatively. In maximum metrics, we found out that Random 

Forest Regressor gives us the best value and thus should be the model selected.  
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