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ABSTRACT 

 
ARTICLE INFO 

The primary goal of model proposed in this seminar is to predict airline delays caused 

by inclement of weather conditions using data mining and supervised machine 

learning algorithm (Random Forest). 2008 US domestic flight data and weather data 

was extracted for training and prediction. Four different models were developed to 

for analysis of behavior of different parameters. Departure and Arrival delays were 

separately determined. OOB score was calculated to determine optimum number of 

trees. Sampling techniques (SMOTE) were then applied on data to improve the 

performance of model. Every model’s performance was compared using precision, 

recall, F1 score, Accuracy, Confusion matrix, and AUC under ROC. 
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I. INTRODUCTION 

A flight delay is a when an airline flight takes off and/or 

lands later than its scheduled time. The Federal Aviation 

Administration (FAA) considers a flight to be delayed when 

it is 15 minutes later than its scheduled time. A cancellation 

occurs when the airline does not operate the flight at all for 

a certain reason.  

Some of the causes of flight delays are as follows:  

 

 Maintenance problems with the aircraft. 

 Fueling. 

 Extreme weather, such as tornado, hurricane, or 

blizzard. 

 Airline glitches. 

 Congestion in air traffic. 

 Late arrival of the aircraft to be used for the flight 

from a previous flight. 

 Security issues. 

 

Flight delays are an inconvenience to passengers. A delayed 

flight can be costly to passengers by making them late to 

their personal scheduled events. A passenger who is delayed  

 

 

on a multi-plane trip could miss a connecting flight. Anger 

and frustration can occur in delayed passengers. To refine 

proactive scheduling, proposal system is based on 

Improving Classification Accuracy Using Weighted 

Multiple Regressions term for flights into delay categories. 

Our method is based on archived data at major airports in 

current flight information systems. Classification in this 

scenario is hindered by the large number of attributes, which 

might occlude the dominant patterns of flight delays. 

Therefore introduced a technique which identifies locally 

relevant attributes for the classification into flight delay 

categories. An algorithm that efficiently identifies relevant 

attributes. Our experimental evaluation demonstrates that 

our technique is capable of detection relevant patterns useful 

for flight delay classification. The results of data analysis 

will suggest that flight delays follow certain patterns that 

distinguish them from on-time flights. The system may also 

discover that fairly good predictions can be made on the 

basis on a few attributes. Classification and prediction can 

be used for analyzing future data trends. It is important that 

the classification is appropriate so that the data prediction is 
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accurate. The regression model will estimate the probability 

of delay and the classification model classifies whether 

delay is likely to occur based on the input variables. Results 

of both the models perform prediction of delay. 

 

II. LITERATURE SURVEY 

 

The increase in delays in the National Airspace System 

(NAS) has been the subject of studies in recent years. The 

literature on delay analysis and its potential remedies 

extends back over several decades. Levine (1969) argues 

that pricing is a better means of allocating scarce airport 

capacity to meet the demand than other mechanisms being 

considered at the time, such as slot allocation. The Federal 

Aviation Administration (FAA) describes the increase in 

delays and 10 cancellations from 1995 through 1999. 

Schaefer and Miller (2001) found that the current system for 

collecting causal data does not provide the appropriate data 

for developing strong conclusions for delay causes and 

recommend changes to the current data collection system. 

 

Allan et al. (2001) examined delays at New York City 

Airports from September 1998 through August 2000 to 

determine the major causes of delay that occurred during the 

first year of an Integrated Terminal Weather System (ITWS) 

use and delays that occurred with ITWS in operation that 

were “avoidable” if enhanced weather detection. The 

methodology used in the study has considered major causes 

of delays (convective weather inside and well outside the 

terminal area, and high winds) that have generally been 

ignored in previous studies of capacity constrained airports 

such as Newark International Airport (EWR). The research 

found that the usual paradigm of assessing delays only in 

terms of Instrument Meteorological Conditions (IMC) and 

Visual Meteorological Conditions (VMC) and the 

associated airport capacities is far too simplistic as a tool for 

determining which air traffic management investments best 

reduces the “avoidable” delays. 

 

Schaefer and Miller (2001) use the Detailed Policy 

Assessment Tool (DPAT) to model the propagation of delay 

throughout a system of airports and sectors. To estimate 

delays, throughputs, and air traffic congestion in a typical 

scenario of current operations in the U. S., DPAT models 

the flow of approximately 50,000 flights per day throughout 

the airports and airspace of the U. S. National Airspace 

System (NAS) and can simulate flights to analyze delays at 

airports around the world. They obtained results for local 

flight departure and arrival delays due to IMC, propagation 

for IMC, comparisons to 11 VMC results, and a comparison 

of propagated delays to entire system. 

 

Rosen (2002) measures the change in flight times resulting 

from infrastructure-constant changes in passenger demand. 

Results indicate that delays rise with the ratio of demand to 

fixed airport infrastructure, decreasing average flight times 

by close to seven minutes after the sharp decrease in 

demand in the Fall of 2001. Flight time differences between 

the airlines in the sample are small, though the larger United 

had shorter average flight times in the winter quarter than 

America West, the smaller airline in the data sample. 

 

Janic(2003) presents a model for assessment of the 

economic consequences of large-scale disruptions of an 

airline single hub-and-spoke network expressed by the costs 

of delayed and cancelled complexes of flights. The model 

uses the scheduled and affected service time of particular 

complexes to determine their delays caused by disruption. 

During the last decade, a considerable attention has been 

given to proactive schedule recovery models as a possible 

approach to limit flight delays associated with Ground 

Delay Programs (GDP). 

 

III. PROPOSED SYSTEM 

 

 
Fig 1. System architecture 

 

IV. RESULT 
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V. CONCLUSION 

 

This paper analyzed the factors which can affect the 

departure capacity according to the operation data of the 

past five years in Hawai International Airport, and 

established a prediction model for the departure capacity 

based on Random Forest Algorithm. Through the validation 

of the actual data in thunderstorm days in 2014-18, it can be 

declared that the prediction model for the departure capacity 

this paper proposed is effective and accurate. 
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