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Abstract: Flight Planning is one of the demanding situations in commercial world, which faces many unsure conditions. 

There is such condition in delay occurrence, which stems from various factors and imposes considerable costs on airlines, 

operators, and travellers. Delays in departure can occur due to bad weather conditions, seasonal and holiday demands, 

airline policies, technical problems such as problems with airport facilities, baggage handling and mechanical equipment, 

and the accumulation of delays from previous flights. In This flight delay prediction system based on the Aviation Data, 

which can result in delays. The system considers the of various parameters. Random Forest (RF), K-Nearest Neighbour 

(KNN) and Support Vector Machine (SVM) are the algorithm used in this system. 

 

I. INTRODUCTION 

One of the important business issues that airways face are the vital prices that are related to flights getting delayed because of 

natural occurrences and operational shortcomings that is an upscale affair for airways, causing scheduling and operational 

problems for end users, thereby causing an unhealthy name and customer dissatisfaction. As we know, we tend not to have a 

flight delay before departure because the airline's customers as well as the airline's ground staff receive a forecast of the delay 

from the supporting airline under different conditions. However, we all know that one of the reason for flight delays is the weather 

and the other is some unpredicted problems like some mechanical issue, which risk safety of passengers. This prompted us to use 

live weather knowledge combined with various metrics to calculate wing lag before departure. In 2017, Indian state of affairs, in 

line with the reports by the (DGCA) Directorate General of Civil Aviation, from January to April, close to 5.12 hundred thousand 

domestic passengers faced problems because of airline corporations not boarding, moreover as flight cancellations and delays. 

Airline corporations had to pay the passenger’s compensations of over 25cr for varied inconveniences throughout the first four 

months of that year. Hence, the prediction analysis retrieved from this project can contribute within the form of a prototype in 

serving to identify operational variables that contribute to delays in any state of affairs. The main reason associated with flight 

delay prediction are known and arranged in taxonomy. It includes the problem that causes the flight to delay, the range of things it 

affects, and ways that of handling flight delay prediction downside. It considers airline domain options, like problem and solution. 

Major problem which causes delay in flights can be delay propagation, delay caused during departure, and cancellation of flights. 

These problems cannot be solved forever, but a latency predictor will allow operators and administrators to take the necessary 

steps for smooth operation. This delay issue affects airlines, airports and rerouting airspace which are independent entities 

operating in harmony. Thus, flight delays cause problems in all areas. Machine Learning, Probabilistic models, Statistical analysis 

or Network Representations are various methods that are used to create a system that predicts the delay in flights. 

II. PROBLEM STATEMENT 

This proposed system helps Airline passengers to know whether the flight will get delayed or not. To make the system more 

scalable it is necessary to choose an algorithm which considers all the parameters to be independent. Supervised learning as the 

name indicates a presence of supervisor as teacher. Essentially supervised learning could be a learning that within which we tend 

to teach or train the machine exploitation data which is well tagged which means some data is already labelled with correct 

answer. After that, machine is given new set of examples(data) so supervised learning algorithm rule analyses the coaching 

knowledge (set of training examples) and produces a correct outcome from tagged data Using supervised machine learning 

approach, the labelled data gives it authenticity. Apart from this a web application will be developed that will use Open- Source 

APIs to fetch real time data of flight delay with the reason of flight delay and also provide support contacts and options to the 

airline users. 

III. EXISTING SYSTEM 

Flight delay is inevitable and it plays an important role in both profits and loss of the airlines. An accurate estimation of flight 

delay is critical for airlines because the results can be applied to increase customer satisfaction and income of airline agencies. A 

fundamental sub-area of artificial intelligence has come into notice, called as Machine Learning, which enables computers to get 

into a mode of self-learning without being explicitly programmed. With the concept of machine learning, we have been able to 

apply complex mathematical computations to big data iteratively and automatically, that too with efficient speed, this 

phenomenon has been encompassing momentum over the last several years. There have been many researches on modelling and 

predicting flight delays, where most of them have been trying to predict the delay through extracting important characteristics 

and most related features. However, most of the proposed methods are not accurate enough because of massive volume data, 

dependencies and extreme number of parameters. It is a machine learning task where the dataset inputs and outputs are clearly 

recognized and already given, then several types of algorithms are trained using labelled examples. 

IV. LITERATURE SURVEY 

With increasingly tight flight schedules, the prediction of aviation resources is developing rapidly. The differences in the current 

research are mainly in the prediction methods and the input factors considered. Prediction methods are either based on statistics 

(Stats) or based on machine learning (ML) or deep learning (DL). The influencing factors considered are mainly divided into 

direct and indirect factors. As mentioned earlier, the direct influencing factors are those that have nothing to do with the time 

series, which will not be accumulated. However, the indirect factors are related to the time series, these factors will accumulate 
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over time, and finally affect the delay of a flight. Much literature addresses the statistical analysis. Tu et al. used a genetic 

algorithm to fit delay data and study long- and short-term flight departure trends [1]. The model included seasonal influences, 

daily trends, and random trends, enabling users to grasp general delay characteristics. Hsiao and Hansen considered the influence 

of arrival queues, passenger flow, weather and other factors on flight delays [2]. Through econometric analysis of the 

contribution rates of various factors to delays, the model explained 72– 73% of the variation in the average delay. Hao et al. 

used econometric and simulation models to calculate and decompose delays, considering direct factors such as quarter-hourly data 

on throughput, demand, and arrival rates [3]. Rodriguez-Sanza et al. [4] used a Bayesian network and time-series features to model 

randomness and time variation of flight delays. However, the prediction results consisted of statistical guidance rather than a 

tactical operation. ML and DL are developing rapidly. Rebollo and Balakrishnan divided flight delay data into temporal data (e.g., 

day of week, month of year, and time of day) and spatial data (e.g., delay state and type of delay) [5]. They used a random forest 

model to predict departure delays in the next two hours, with an average error of about 21 min on the test dataset. However, they 

only conducted a sensitivity analysis of influencing factors and not the primary factors (or time points) of delays. Manna et al. 

used the gradient boosted decision tree model (GBDT) to predict the delay of a flight with six directed factors [6]. Their model 

can also be used by passengers or airline agencies. Kim et al. placed delays at different levels for prediction, using a recurrent 

neural network (RNN) to consider time and other direct factors such as weather and visibility [7]. Based on a single airport, 

McCarthy et al. studied the delays of multiple airports with a long short-term memory (LSTM) algorithm, using the time series 

of the past 24 h to predict delays[8].The method was shown to be accurate and robust for low-cost airlines in Europe. The analysis 

of causes on the whole network is helpful to gain an overall understanding of critical factors. Qiang uses the Random Forest (RF) 

algorithm to predict the delay of a single airport [9], and the method was alidated by 

U.S. domestic flights. However, it cannot explain the delay for one flight. Zhen and Bin et al. combine the RF and the maximal 

information coefficient to analyse the flight delay of PEK, but there is no analysis of factors of delay in detail [10]. 

V. WORKING 

1. The working is separated into three main stages: Initial, Middle, Last stage. 

2. The Initial stage is identified with Data Exploration, Data Cleaning and Data Transformation. 

3. The centre stage comprises of data modelling. 

4. The final stage comprises of data analysis using multiple models. 

5. Data exploration is similar to initial data analysis, visual exploration to understand what is in a dataset and the characteristics 

of the data, rather than through traditional data management systems. 

6. Data Cleaning is the process of detecting and correcting (or removing) corrupt or inaccurate records from a record set, table, 

or database and refers to identifying incomplete, incorrect, inaccurate or irrelevant parts of the data and then replacing, modifying, 

or deleting the dirty or coarse data. 

7. Data transformation is the process of converting data from one format to another, typically from the format of a source system 

into the required format of a destination system. 

8. Once the first stage is cleared then we move to data modelling. Data modelling is the process of producing a descriptive 

diagram of relationships between various types 

of information that are to be stored in a database. One of the goals of data modelling is to create the most efficient method of 

storing information while still providing for complete access and reporting. 

9. After this the data is processed using algorithms and results are obtained. 

10. This result are the test results generated by training the models on the train dataset. 

11. Once the dataset is processed then we can make use of the real time data. 

12. A web app that shows flight delays with specific reasons for delay in flight on real time basis with the help of Open- Source 

APIs is designed. 

13. Also, contact information of officials of the respective airports and airlines is added for passengers’ convenience. 

VI. MODULES 

As discussed, considering the standard taxonomy of the flight delay and its problems, one will contemplate the scope of prediction 

to be one in every of these factors or combination of those factors. The models developed during this system may be applied to 

predict the incidence of flight delay at airports. Such prognosticative capabilities would facilitate traffic managers and airline 

dispatchers to organize mitigation methods for reducing traffic disruptions. This issue can be reduced by developing the flight 

delay prediction tool which can be developed using following methods. 

Statistical analysis 

Statistical model requires the use of correlation analysis, parametric and non-parametric tests, multivariate analysis and 

econometric models. Government agencies have invested in these econometric models to understand the relationship between 

delay and Passenger demand, fare, size of aircraft etc 

Probabilistic models 

Probabilistic model requires analysis tools that estimates the probability of an event based on the historic data. The estimated 

outcome is given in form of a distribution function of the probability. The factor of randomness always makes an impact on the 

decision or the outcome produced by the probabilistic model. 

Machine Learning 

Supervised Machine learning could be a task where the dataset input and also the output are recognized, then many algorithms are 

used to analyse this data to map new examples. Here in this case is that the prediction of delay in flight. 

Web Application 

Here we plan to design a web app that shows flight delays with specific reasons for delay in flight on real time basis with the 

help of Open-Source APIs. Also, we would be adding contact information of officials of the respective airports and airlines. 
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VII. DESIGN DETAILS SEQUENCE DIAGRAM 

 
DATA FLOW DIAGRAM 

 
USE CASE DIAGRAM 

 
VIII. SCOPE 

The system proposed has a lot of scope as it will solve various issues related to Flight Delays. The system not only analyses flight 

delays with respect to machine learning based on past history but also shows real-time flight delay with actual reason of flight 

delay and support options. 



ISSN: 2455-2631                                               March 2023 IJSDR | Volume 8 Issue 3 

IJSDR2303061 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  699 

 

IX. CONCLUSION 

With the rapid development of the air transport industry, in countries with less aviation airspace and high population density, such 

as China, flight delays increasingly affect the improvement of the air transport efficiency and travel experience. Among the 

policies and measures to alleviate flight delays, accurate prediction plays a critical role. The prediction of flight delays can 

provide a decision-making reference for airline crew configuration and ground guarantee resource allocation. To the extent 

possible, we considered all influencing factors related to flight delays. These are of two types: one is directly related to flight 

attributes and arrival times, which are not subject to direct intervention, and the other consists of indirect influencing factors 

associated with the pre-order flight and airport state. The indirect influencing factors allow human intervention before flight delay 

occurs. The result will help ease passenger tension and anxiety, and provide a reference for passenger time management. 
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