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Abstract: 

Accurate flight delay prediction is fundamental to establish the more efficient airline business. 

Recent studies have been focused on applying machine learning methods to predict the flight 

delay. Most of the previous prediction methods are conducted in a single route or airport. This 

paper explores a broader scope of factors which may potentially influence the flight delay, and 

compares several machine learning-based models in designed generalized flight delay prediction 

tasks. To build a dataset for the proposed scheme, automatic dependent surveillancebroadcast 

(ADS-B) messages are received, pre-processed, and integrated with other information such as 

weather condition, flight schedule, and airport information. The designed prediction tasks 

contain different classification tasks and a regression task. Experimental results show that long 

short-term memory (LSTM) is capable of handling the obtained aviation sequence data, but 

overfitting problem occurs in our limited dataset. Compared with the previous schemes, the 

proposed random forest-based model can obtain higher prediction accuracy (90.2% for the 

binary classification) and can overcome the overfitting problem.  
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1. INTRODUCTION 

A IR traffic load has experienced rapid growth in recent years, which brings increasing demands 

for air traffic surveillance system. Traditional surveillance technology such as primary 

surveillance radar (PSR) and secondary surveillance radar (SSR) cannot meet requirements of 

the future dense air traffic. Therefore, new technologies such as automatic dependent 

surveillance broadcast (ADS-B) have been proposed, where flights can periodically broadcast 

their current state information, such as international civil aviation organization (ICAO) identity 

number, longitude, latitude and speed [1]. Compared with the traditional radar-based schemes, 

the ADSB-based scheme is low cost, and the corresponding ADS-B receiver (at 1090 MHz or 

978 MHz) can be easily connected to personal computers [2]. The received ADS-B message 

along with other collected data from the Internet can constitute a This work was supported by the 
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mining can support military, agricultural, and commercial applications. In the field of civil 

aviation, the ADS-B can be used to increase precision of aircraft positioning and the reliability of 

air traffic management (ATM) system [3]. For example, malicious or fake messages can be 

detected with the use of multilateration (MLAT) [1], allowing open, free, and secure visibility to 

all the aircrafts within airspace [2]. Thus, the ADS-B provides opportunity to improve the 

accuracy of flight delay prediction which contains great commercial value. The flight delay is 

defined as a flight took off or arrived later than the scheduled time, which occurs in most airlines 

around the world, costing enormous economic losses for airline company, and bringing huge 

inconvenience for passenger. According to civil aviation administration of China (CAAC), 

47.46% of the delays are caused by severe weather, and 21.14% of the delays are caused by air 

route problems. Due to the own problem of airline company or technical problems, air traffic 

control and other reasons account for 2.31% and 29.09%, respectively. Recent studies have been 

focused on finding a suitable way to predict probability of flight delay or delay time to better 

apply air traffic flow management (ATFM) [4] to reduce the delay level. Classification and 

regression methods are two main ways for modeling the prediction model. Among the 

classification models, many recent studies applied machine learning methods and obtained 

promising results [5]– [7]. For instance, L. Hao et al. 

 [8] used a regression model for the three major commercial airports in New York to predict 

flight delay. However, several reasons are restricting the existing methods from improving the 

accuracy of the flight delay prediction. The reasons are summarized as follows: the diversity of 

causes affecting the flight delay, the complexity of the causes, the relevancy between causes, and 

the insufficiency of available flight data. In [6], a public dataset named VRA [9] was used to 

compare the performance of several machine learning models including k-nearest neighbors (K-

NN) [10], support vector machines (SVM) [11], naive Bayes classifier, and random forests for 

predicting flight delay, and achieved the best accuracy of 78.02% among the four schemes. 

However, the air route information (e.g., traffic flow and size of each route) was not considered 

in their model, which prevents them from obtaining higher accuracy. In [4], D. A. Pamplona et 

al. built an artificial neural network with 4 hidden layers, and achieved the highest accuracy of 

87%; their proposed model suggested that the day of the week, block hour, and route has great 

influence on the flight delay. This model did not consider meteorological factors, so there is 

room for improvement. Y. J. Kim et al. [12] proposed a model with two stage. The first stage is 

to predict day-to-day delay status of specific airport by using deep RNN model, where the status 

was defined as an average delay of all flights arrived at each airport. The second stage is a 

layered neuron network model to predict the delay of each individual flight using the day-to-day 

delay status from the first stage and other information. The two stages of the model achieved 

accuracies of 85% and 87.42%, respectively. This study suggested that the deep learning model 
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requires a great volumes of data. Otherwise, the model is likely to end up with poor performance 

or overfitting [13]. To address the problems in ATM, the received ADS-B messages can be 

coupled with weather information, traffic flow information, and other information to constitute 

an aviation data lake, which provides an opportunity to find a better approach to accurately 

predict the flight delay. Meanwhile, machine learning have made great progress and have obtain 

amazing performance in many domains, such as internet of things [14], heterogeneous network 

traffic control [15], autonomous driving [16], unmanned aerial vehicle [17]–[21], wireless 

communications [22]–[28], and cognitive radio [29]–[31]. The above successes motivate us to 

apply machine learning in the field of air traffic data analytic applications [12], [32]. Compared 

with the scenarios in wireless communications, the air traffic also faces dynamic environment 

and can be affected by many dynamic factors. Therefore, it is worthy to apply machine learning 

models for the flight delay prediction by making full use of the aviation data lake. By combining 

the advantages of all the available different data, we can feed the entire dataset into specific deep 

learning models, which allows us to find optimal solution in a larger and finer solution space and 

gain higher prediction accuracy of the flight delay. Our work benefits from considering as many 

factors as possible that may potentially influence the flight delay. For instance, airports 

information, weather of airports, traffic flow of airports, traffic flow of routes. The contributions 

of this paper can be summarized as follows: • We explore a broader scope of factors which may 

potentially influence the flight delay and quantize those selected factors. Thus we obtain an 

integrated aviation dataset. Our experimental results indicate that the multiple factors can be 

effectively used to predict whether a flight will delay. • Several machine learning based-network 

architectures are proposed and are matched with the established aviation dataset. Traditional 

flight prediction problem is a binary classification task. To comprehensively evaluate the 

performance of the architectures, several prediction tasks covering classification and regression 

are designed. • Conventional schemes mostly focused on a single route or a single airport [4], 

[6], [12]. However, our work covers all routes and airports which are within our ADS-B 

platform. 
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2. ARCHITECTURE DIAGRAM 
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 Class  Diagram  : 
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 Data Flow Diagram  : 
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3. CONCLUSIONS 

In this paper, random forest-based and LSTM-based architectures have been implemented to 

predict individual flight delay. The experimental results show that the random forest based 

method can obtain good performance for the binary classification task and there are still room for 

improving the multi-categories classification tasks. The LSTM-based architecture can obtain 

relatively higher training accuracy, which suggests that the LSTM cell is an effective structure to 

handle time sequences. However, the over fitting problem occurred in the LSTM based 

architecture still needs to be solved. In summary, the random forest-based architecture presented 

better adaptation at a cost of the training accuracy when handling the limited dataset. In order to 

overcome the overfitting problem and to improve the testing accuracy for multi-categories 

classification tasks, our future work will focus on collecting or generating more training data, 

integrating more information like airport traffic flow, airport visibility into our dataset, and 

designing more delicate networks. 
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