
www.ijcspub.org                                             © 2022 IJCSPUB | Volume 12, Issue 4 December 2022 | ISSN: 2250-1770 

IJCSP22D1320 International Journal of Current Science (IJCSPUB) www.ijcspub.org 671 
 

A STUDY OF AIR TRAFFIC FLOW UTILIZING 

AND REGRESSION APPROACHES IN 

LUCKNOW CITY 
 

(1) Dr. Kuldeep Kumar & Dr. Mohd. Tanveer 

1. Dr.  Kuldeep Kumar Assistant Professor Humanities & Arts Maharishi University Information Technology 

Lucknow. 

2. Dr. Mohd. Tanveer Assitant Professor Department of Sociology Kali Charan PG College Lucknow. 

 

ABSTRACT 

Research on Air Traffic Management (ATM) typically centers on developing methods that will result in an aviation 

transportation system that is not only safer but also more efficient and cost-effective. As a result of the consistently increasing 

demand for air travel, the current system of airspace utilization is becoming increasingly stressed. In order to advance the field 

of air traffic management as a scientific discipline, it is necessary to do in-depth study on the topic of traffic flow prediction. The 

current body of research does not devote nearly enough emphasis to examining how topological aviation linkages influence the 

flow of traffic inside a single airport. the ever-increasing challenges faced by Air Force operations The increasing use of 

uncontrolled unmanned aerial vehicles (UAVs) and next-generation aircraft in aviation is making transportation networks more 

complicated (GAAs) The most recent and cutting-edge developments in ADS-B technology have made it possible to guide and 

monitor air traffic in real time with the highest degree of accuracy. Counting and estimating the amount of air traffic that will be 

travelling between cities may be done with the use of machine learning techniques. These approaches require a dataset that has 

been previously analyzed, as well as information that has been retrieved and mapped to the routes. 

Keywords: Air traffic flow management, Machine Learning, Regression, surveillance-broadcast (ADS-B), Air Traffic 

analysis etc. 

INTRODUCTION 

Increases in the number of people who fly often as their 

primary mode of transportation can be attributed to 

developments in civil aviation. As more people take to the 

sky, it becomes increasingly difficult to do so. This makes an 

already challenging situation for aircraft tracking systems 

even more so (ATC). ATFM aids the flight control 

department in making the most efficient use of available 

airspace by providing timely and precise assessments of 

whether or not aircraft traffic is nearing the upper limit. Air 

traffic controllers and affiliated organizations have relied on 

these antiquated radar identification systems for decades due 

to their low initial investment and ongoing operational costs 

and their complete lack of use for their intended purpose. 

This article uses an ADS-B message stream to show how air 

traffic patterns may be deduced from this kind of data. Long-

term support vector regression (LSVR), short- and long-term 

memory (LSTM), and long-term memory (LTM) are just a 

few examples of machine learning techniques that may be 

used to anticipate future flows (LTM). Both models provide 

reliable forecasts of future air travel trends.[1]  
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There are several reasons why the airline business is 

constantly in the spotlight. As to whether or not the current 

advertising techniques of low-cost airlines are effective, that 

question has been debated. The future of the world's largest 

airlines is a source of concern for analysts, researchers, 

journalists, and others in the industry. It's important to note, 

however, that the future of both regular airlines and low-cost 

carriers is uncertain, with many predicting that both are 

doomed due to rising costs associated with fuel, government 

taxes, and increased customs. There is a huge market for 

budget airlines in India and China. Since Air India is the 

government-sanctioned carrier serving India, I want to get in 

touch with them. The major airlines in both regions are 

expected to encounter serious difficulties in the not-too-

distant future.[2]  

In order to better direct passenger decisions, management 

activities, and government development plans, an accurate 

and timely forecast of traffic flows is necessary. As a result, 

ATC judgment has gotten better. Due to the severe lack of 

airspace resources caused by the ever-increasing number of 

air traffic, congestion and delays experienced by aircraft have 

gotten even more severe in highly populated locations. The 

next step is to perfect state-of-the-art methods for ATFM, 

which will boost flight safety and simplify how the air traffic 

system operates. More and more people all around the world 

are looking into air traffic flow prediction (ATFP), the 

foundation of air traffic flow management (ATFM).[3] 

Several distinct occupations contribute to the success of an 

ATM system, which is essential for the smooth operation of a 

country's national air system (NAS). Some common 

synonyms for "air traffic management" include "air traffic 

control" (ATC) and "air traffic flow management" (ATFM) 

(ATM). ATC's collision prediction capabilities are highly 

dependant on policy choices. Each section of the NAS 

contributes in its own way to the overall delivery chain of 

ATC services, such as aiding ATC operators with traffic 

control or flight separation. A major challenge for the ATM 

industry is preventing air traffic control delays and collisions. 

As a result, airlines face a number of potential hidden charges 

that might quickly add up. This includes things like flight 

delays, surcharges, and fuel for company cars. The runways 

used for landing and taking off at each airport may be 

different from one another, or they may be shared. Each 

runway may host many landing and takeoff processes, some 

of which may depend on one another.[4]  

Accurate and accurate traffic forecasts are useful for 

informing traveler choices, management decisions, and 

government infrastructure development plans. In addition, it 

helps the air traffic controller make better, more informed 

judgments on air traffic control. Therefore, the air traffic 

forecast should aid in accomplishing the aims of decreasing 

gridlock, decreasing emissions, and maximizing the 

efficiency of air travel. Aircraft congestion and delays have 

worsened in high-traffic areas as a direct result of the acute 

scarcity of accessible airspace brought on by the meteoric 

rise in air traffic. If China's civil aviation is going to 

overcome the obstacles it faces, better tactics for planning 

and utilizing the country's limited airspace are needed 

immediately. The next stage is to develop cutting-edge 

ATFM systems with the goal of improving flight safety and 

maximizing productivity.[5] 

AIR TRAVEL IN INDIA 

India's size and scope are truly staggering. The 486 airfields 

in India include airports, airstrips, flying schools, and even 

some military locations. The Indira Gandhi International 

Airport is the largest and most significant airport in India. In 

terms of growth, the Indian aviation industry, both military 

and civilian, is setting records at the International Air 

Transport Association (IATA). Since 66% of India's aircraft 

are produced in Bangalore, it is the country's most vital 

economic center. The UDAN initiative has contributed to the 

growth of civil aviation and aviation infrastructure in India 

(regional connectivity plan). The civil aviation industry in 

India has grown at a CAGR of 16.3% between 2000 and 

2015, making it the third largest in the world. It gained 131 

million users that year. 

THE PROPOSED AIRPORT 

The state government of Uttar Pradesh hopes to make history 

by redeveloping a large number of World War II-era airstrips 

into state-of-the-art airports. Part of this plan is to construct 

not one, but two brand-new global airports. With elections 

coming up in a matter of years, state and federal 

administrations are contemplating building sixteen of these 

http://www.ijcrt.org/


www.ijcspub.org                                             © 2022 IJCSPUB | Volume 12, Issue 4 December 2022 | ISSN: 2250-1770 

IJCSP22D1320 International Journal of Current Science (IJCSPUB) www.ijcspub.org 673 
 

airstrips, which are already used for campaigning and by 

flying clubs. 

LITERATURE OF REVIEW 

(Fatima & Lawrence, 2013) [6] Over the course of the 

summer, researchers in Luck now City measured the 

concentrations of several pollutants in the dwellings of 15 

individuals. Regression analysis was performed on the 

indoor-outdoor link to ascertain the extent to which 

environmental influences impacted indoor air quality. A Air 

Quality Index (AQI) was also developed to help people 

understand how breathing indoor air affects their health. 

(Bin Yea,  Jingjing Jiang, Junguno Liu, Yi, Zeng, 2021) 

[7] Researchers in Luck now utilized both linear and 

nonlinear models to predict the quality of the city's air 

(India). A model for predicting RSPM, SO2, and NO2 in the 

air was developed using meteorological (air temperature, 

relative humidity, wind speed) and air quality monitoring 

data. The model was based on partial least squares regression 

(PLSR), multivariate polynomial regression (MPR), and 

artificial neural network (ANN) approaches. 

 (Sukhvir Sing Jain Sukla, 2009) [8] The majority of the 

ambient noise in cities comes from motor vehicles and 

industrial processes. Lucknow, on the banks of the Gomti 

River, is the capital of Uttar Pradesh, India's most populous 

state and an emerging economic, industrial, and commerce 

hub in the country's north. To pinpoint the source of the 

loudest noise, readings were made in both rural and urban 

settings, as well as in locations with varying levels of traffic 

and stillness.  

(D.K. Patel Pandey, 2013) [9] The goal of this study was to 

better understand the health risks associated with air pollution 

in Lucknow, India by measuring the concentrations of PM10, 

inhalable particles, metals in particulates, and PAHs in the 

city's air environment. Regression analysis demonstrated that 

metals were more strongly linked to PM2.5 than to PM10. 

Increased sickness rates might be attributable to the air 

environment's high concentration of particles coated with 

hazardous metals and PAHs. 

 

 (SunnyBansal Joysen et.al 2022) [10] A number of 

economic evaluation methodologies have been used to gauge 

an airport's effectiveness, but all of them have ignored the 

vital role that an airport's physical setting plays in shaping its 

efficiency. Airport connections in India are usually mutually 

supportive, therefore it's crucial to be well-versed in the 

many physical pathways between airports. Both geographical 

heterogeneity and spatial dependency are known to have an 

impact on airports. 

 (Caves, 2002) [11] As the need for air travel continues to 

exceed available resources, efficient and effective capacity 

management is essential to the future of the global air traffic 

system. Despite the fact that there has been significant 

progress in relevant research fields in the past two decades, 

such as air traffic flow management and airport capacity 

modeling, there are still research gaps in air traffic 

management, and connections between different research 

areas are needed to improve the system performance of air 

traffic management. 

 (Ziqi Zhou Gui, 2020) [12] Future increases in air traffic 

levels will complicate the timely and effective 

implementation of ATFM. By analyzing the created dataset 

and mapping the extracted information to the routes, the 

prediction job based on two machine learning algorithms 

enables the counting and forecasting of air traffic flow 

between cities. The suggested traffic flow prediction model 

with long short-term memory (LSTM) may achieve improved 

performance when atypical aspects of traffic control are 

added, as shown by experimental findings based on real-

world data. 

 (Lawrence , 2014) [13] Researchers in Lucknow City 

monitored the levels of many contaminants in the indoor air 

of 15 different homes over the summer. I/O ratios were 

computed based on continuous indoor and outdoor 

monitoring of CO2, CO, PM10, PM2.5, SO2, and NO2. To 

determine how much external factors affected interior air 

quality, a regression analysis of the indoor-outdoor 

connection was conducted. To learn more about the state of 

indoor air quality and its potential impacts on human health, 

an Air Quality Index (AQI) was also generated. 
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 (Divya Munot, 2021) [14] Strategic and efficient air traffic 

flow management is essential to preventing future air 

transportation congestion (ATFM). There is growing pressure 

on the ATFM to assume a more active role in the aviation 

industry as more people take to the skies in drones and GA 

aircraft. Better automated dependent surveillance-broadcast 

(ADS-B) technology allows for the development of a 

sophisticated ATFM framework by allowing for the real-time 

tracking and monitoring of air vehicles with increased 

accuracy. Our study establishes a Big Data infrastructure for 

the aviation industry by collecting data from an array of 

ADS-B ground stations. Two separate machine learning 

methods are used to make predictions about the number of air 

travel between cities, and the best results are then included 

into the routes. Experimental findings using real-world data 

show that the proposed long short-term memory (LSTM) 

traffic flow prediction model outperforms the alternatives 

when non-standard traffic management aspects are taken into 

account. 

PROPOSED SYSTEM: 

 Dataset: We can make whatever sense of this air 

traffic information we find here. Information 

collected from airplanes is the basis of this tactic. 

Statistics Are Currently Available On : [14] 

 

Figure 1: Process Diagram 

Top 5 rows of this data collection are shown below: 

 

Figure 2: Rows of 5 dataset 

Descriptive statistics of dataset: 

Descriptive statistics are used to summarize a dataset by 

highlighting its mean, standard deviation, and shape (with 

NaN values removed). 

 

Figure 3: Statistics Description 

 Python modules: 

Bring in the required libraries. Numpy, Pandas, Matplotlib, 

Seaborn, and Scipy are frequently used for their convenience 

in data processing.  

“NumPy”: 

The NumPy library in Python is useful for manipulating 

arrays. The application simplifies difficult calculations by 

including support for linear algebra and matrices. NumPy 

was created by Travis Oliphant in 2005, but it wasn't called 

that at the time. Since it is openly accessible to anybody, no 

special permission or license is needed to use it in any way. 

Pandas: 

The open-source library Pandas simplifies and streamlines 

the process of working with labeled or relational data. It is 

possible to employ a wide variety of data structures and 

procedures when dealing with numerical data or time series. 

This library was developed using the NumPy framework. 

Quick processing and reliable outcomes are what you can 

expect from your organization when you use Pandas. 

Matplotlib: 

Python's Matplotlib is a great visualization library for 

creating 2D representations of arrays. Matplotlib is a data 

visualization toolkit for the SciPy stack that works across 

platforms and makes use of NumPy arrays. The first person 

to utilize it was John Hunter in 2002. With the help of 

visualizations, we may have access to massive amounts of 
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data in a form that is simple to understand and use. This is a 

major benefit of using visuals. Matplotlib is a library that 

allows you to create various types of plots. 

Sklearn: 

Improvements in Python's machine learning capabilities, 

thanks to the Scikit-learn module (Sklearn). Application of 

machine learning and statistical modeling can be seen in the 

fields of classification, regression, clustering, and 

dimensionality reduction. All of these can be accessed 

through a single Python consistency interface. This is a 

Python-based toolkit that relies heavily on the NumPy, SciPy, 

and Matplotlib libraries. 

Pre-processing: Module for cleaning and retrieving relevant 

data from a dataset. Remove all null values from the dataset. 

 

Graph Before removing null 

 

Figure 4: Graph after cleaning of null 

Label encoding: 

 When working with datasets in machine learning, it is 

common to see many labels in one column or spread 

across multiple columns. These things can be labeled 

with either a word or a number. Labels describing the 

data's contents are abundant in the training set. 

Label encoding is the process of converting text labels into a 

machine-readable numeric format. These labels can then be 

used by machine learning algorithms to improve their 

judgments. The initial step in supervised learning is always to 

get the dataset in order so that it can be analyzed. Another 

well-known technique for handling category data is called 

"One-Hot Encoding." It generates new features by merely 

counting the number of unique values for a category feature. 

A distinctive attribute for each subcategory will be included 

to emphasize their individuality. To create temporary 

variables, use One-Hot Encoding. Processing and encoding 

all feature labels. 

 

 

Figure 5: Count-Plot of total passenger 

 

Figure 6: Correlation matrix of all features 

Data splitting: 

Data is essential for machine learning to take place. Both 

sorts of information are necessary for evaluating the 

algorithm's performance. 70% of the input dataset was 

designated as training data, while 30% was designated as 

testing data in our methodology. To facilitate cross-

validation, a dataset is often split in half. Some subset of data 

is used to build the predictive model, while another subset is 
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used to test the model's performance. Separating the training 

and testing datasets is a crucial step in assessing the efficacy 

of data mining techniques. When data is divided in two, 

much more of one set is used for training purposes while the 

other set is used for testing. 

ALGORITHMS:  

 RNN  

By including additional loops, RNN is able to outperform its 

feed forward NN predecessor. An RNN can be trained with a 

set of time-correlated samples. Hidden nodes are used to 

introduce parameters to the network; these nodes then release 

the state of the network based on the values input. In this 

way, RNN boosts performance by activating states in 

response to network events. To simplify things, the bias and 

weight of a typical RNN node are both fixed at a single 

value. It is the RNN's gated recurrent unit and its long-term 

memory that are used to evaluate the network's efficacy. 

Each input's time step is directly reflected in the output's time 

step inside this network design. Whereas a standard RNN 

node only has one bias and weight, the LSTM node contains 

four of each: 

 Forget gate layer 

 Input gate layer 

 Output gate layer 

 State gate layer 

1. Random Forest Regressor:  

During the training phase, we will use the sklearn package's 

Random Forest Regressor function to create a random forest 

regression model. The sklearn library contains this method. 

We have a wide range of options for tuning our model's 

parameters, as detailed in the Random Forest Regressor's 

docs. You can make a choice from among these options. The 

next table summarizes some of the more crucial variables: 

 n_estimators — the total amount of decision trees that 

will be used in the analysis. 

 criterion — This parameter will allow you to specify 

the loss criterion. 

 Decision-making function for the model's results. You 

can pick and choose based on how much you're willing 

to lose. 

 Functions: Both the mean squared error (MSE) and the 

mean absolute error (MAE) are included (MAE). 

Standard deviation of MSE is used by default. 

 max_depth — It determines how deep each tree can 

go. 

 max_features — maximum amount of features to 

evaluate before a model makes a decision to divide 

 bootstrap — In its True default state, the model is said 

to be bootstrapped (defined earlier) 

 max_samples — If bootstrapping is not enabled (by 

setting this option to False), then this value has no 

effect. If True, this number determines the largest 

possible sample size for each tree. Other important 

parameters are min samples split, min leaf, n_jobs, and 

others that can be read in the sklearn’s 

RandomForestRegressor documentation. 

 

2. LSTM: 

When it comes to studying and forecasting events in time 

series with substantial inter- and delay intervals, the LSTM 

recurrent neural network shines (RNN). While recurrent 

neural networks are susceptible to the gradient vanishing 

problem, this neural network is not. The LSTM excels at 

tasks that call for the interpretation of natural language, such 

as the selection of specific targets and the identification of 

noises. 

LSTM cells are distinguished by their gated neuron property. 

The nature of the LSTM makes it ideal for challenges 

involving temporal sequence prediction because of its ability 

to maintain vast short-term memories. 
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1. Normalize the dataset before constructing the LSTM 

network by setting the ip units, lstm units, op units, 

and optimizer (L) to 3. (Di). 

2. please use these guidelines, keeping the batch size 

and number of epochs in mind:  

3. “Educate the People Around You (L)” 

4. “Use L for Predictions” 

5. “Compute a loss function by following the loss 

function”. 

RESULTS 

Here, we go over the results and talk about the various 

parameters and how precise they are. Using LSTM and 

Random Forest Regression, we were able to get promising 

results. Applying the optimal values shown in the table 

below. 

 

Figure 7: Error value Comparison 

TABLE-1 Accuracy Table 

 
MODEL MAE 

0 Random Forest Regression 4.7832 

1 LSTM 3000 

 

CONCLUSION 

Flow management systems are responsible for a number of 

functions, one of which is controlling the position and 

trajectory of airplanes at critical periods. Another one of our 

responsibilities is the monitoring of flow in strategic places. 

Examples of the various kinds of dynamic data that are 

introduced and processed include air traffic control radar, 

navigation telegrams, and flight data. It is of the utmost 

importance that this matter be looked into as soon as possible 

because the transmission of information is crucial to the 

operation of the flow management application system. An 

intelligent management model for civil aviation traffic is built 

utilizing a spatial data model. As a result, the model can be 

utilized to provide direction for efforts that will be made in 

the future to regulate traffic flows in civil aviation. After 

shown its potential in simulated settings, the model for air 

traffic management can now be put to use in the physical 

world to the benefit of the aviation industry. This approach, 

which has its roots in civilian aircraft, cannot work correctly 

without the inclusion of specific geographical information. 

Because it is necessary to reset the point sequence time for 

each individual aircraft, the utilization of this new method 

will result in an increase in the amount of time necessary for 

controller coordination. In the not-too-distant future, the 

controller might employ the tactic of air traffic management 

as a strategy. There are many other aspects that can influence 

the actual performance of the control. The ability of a flight 

controller to deploy may be affected by a variety of factors, 

such as the route that the aircraft takes, the weather, and the 

features of the aircraft. There is a need for additional research 

into the modeling of such complicated elements. 
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