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Abstract: Nowadays, nine out of ten people inhale polluted air, 

causing dangerous health concerns. This means that air pollution 

poses a serious threat to society's health. It supports enhanced 

dimension, cause detection, prediction, expectation, and logical 

problem-solving. AI technology can rapidly and accurately detect 

air pollution. AI has quickly exposed the extent of air pollution. 

This study estimates logistic regression (LR) and Random Forest 

(RF) models, two widely used statistical methods for predicting 

long-term air pollution and environmental health. Logistic 

regression may predict air pollution more effectively than other 

machine learning approaches. The objective of this analysis is to 

improve the algorithm's performance during the collection activity 

and reduce air pollution. The average detection accuracy falls 

within one standard deviation, indicating that the proposed model 

is as efficient as, and more effective than, the modern method. 

Logistic Regression and Random Forest (which is valued the 

highest accuracy (0.93) and precision (0.92)).  

Keywords: Air Pollution, Logistic Regression, Random Forest 

Classifier, Machine Learning, Naive Bayes.  

Nomenclature: 

RF: Random Forest 

LR: Logistic Regression 

I. INTRODUCTION

The effects of air pollution are more readily assessed

using AI. By mitigating the effects of environmental 

alteration, artificial intelligence has demonstrated the most 

significant potential to protect the Earth. Industrialised air 

pollution harms the environment, degrading current sources. 

[1]. Manufacturing pollution also contributes to global 

climate change and harms the environment. Since the effect 

is harmful to people, it is critical to monitor pollution to 

reduce its adverse impact on the environment, which can lead 

to the loss of current sources for future generations [2]. 

Presently, AI technology is advancing rapidly. These 

technologies have been used across numerous areas, such as 

production, health, and education [3].  
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AI technologies have transformed the way humans live. 

Numerous technologies have been used in the environmental 

protection sector, such as nanotechnology, laser technology, 

chemical approaches, and radars, to identify and monitor air 

pollution [4],[5]. Among the latest technologies that can 

address environmental air pollution, Artificial Intelligence 

stands out. In these technologies, Logistic Regression (LR) is 

the algorithm that can reduce air pollution and monitor it [6], 

[7]. 

When it comes to locating hotspots, Random Forest has 

their benefits and drawbacks. However, Random Forest's 

ability to handle complex relationships among variables 

enables it to perform well on larger datasets. The machine 

learning technique, Novel Tree Specific Random Forest, is 

straightforward to apply and often yields strong results even 

without hyperparameter tuning. Its elasticity and ease of 

execution have made it a standard algorithm (it can be used 

for classification and regression tasks) [8], [9].  

Tolerant and prohibited burning of wood and other plant 

materials in backwoods areas, such as forests and tundra 

regions, is a significant source of air pollution. Air pollution 

is an environmental health issue and a major contributor to 

illness and premature mortality worldwide. Although billions 

of people are adversely affected by air pollution, there are 

few consistent methods available to address environmental 

issues. Air pollution is hazardous to health [10], [11].  

II. RELATED STUDIES

Air pollution must be mitigated in developing countries 

such as India, where heavy road traffic is prevalent, to protect 

the environment [12]. Air pollution is influenced by industry, 

society, and transportation [13], [14]. The study announced in 

2016 ("Assessing the Potential of Random Forest Method for 

Estimating Solar Radiation Using Air Pollution Index") 

found that operational statistics from the air pollution index 

yielded more accurate predictions of solar radiation. To 

detect production resources, wind direction, and 

physicochemical variation, air pollution attention varies 

considerably over short distances [15]. "Prediction of Air 

Pollutants Using Supervised Machine Learning" (n.d.); 

Application of Airnet: A Machine Learning Dataset for Air 

Quality Projecting (Zhao et al., 2018). Our cluster has vast 

study capability in numerous disciplines [16]-[21] 

(Saraswathi et al. 2020; Gariazzo et al., 2020; 

Chozhavendhan et al. 2020; Mohan et al. 2020; Pradeep 

Kumar et al. 2021; Dinesh et al. 2019; Babu and Jayaraman 

2020; Shanmugam et al. 2021; 

Mehta et al. 2020; Vairavel, 

Devaraj, and Shanmugam 

2020; S. Arunkumar et al. 

2020; "Integrating Mobile 

https://doi.org/10.35940/ijeat.C4742.15030226
https://doi.org/10.35940/ijeat.C4742.15030226
http://www.ijeat.org/
mailto:nprasad@kku.edu.sa
https://orcid.org/0009-0007-0746-1001
mailto:eqbal@kku.edu.sa
https://orcid.org/0009-0005-7812-4593
https://www.openaccess.nl/en/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijeat.C4742.15030226&domain=www.ijeat.org


 

Air Pollution and the Monitoring of Environmental Health Compared with Logistic Regression (LR) and Random 

Forest (RF) Algorithms 

 

2 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: 100.1/ijeat.C474215030226 
DOI: 10.35940/ijeat.C4742.15030226 
Journal Website: www.ijeat.org   

Measurement Data on Air Pollution to Create an Initial 

Spatial-Temporal Air Pollution Profile in Two Border Towns 

Between Germany and the Czech Republic". Using 

Inexpensive Sensors to Track Carbon Monoxide, Nitrogen 

Dioxide, Oxygen, and Sulfur Dioxide in the Air (Han et al. 

2021)" [22]. However, earlier in the fire, in February 2022, 

PM10 and PM2.5 concentrations were 72 ppm and 53 ppm, 

respectively. These digits then suddenly bounced to 192 ppm 

and 119 ppm, respectively. Since the beginning of 2023, 1.3 

million people have been informed about illnesses linked to 

air pollution. Infants and pregnant women were instructed to 

remain indoors and wear N95 masks. In March 2023, Kochi 

was observed as the most polluted town in Kerala. 

Comparisons of modification values and random forest 

models indicate that air pollution indicators outperform solar 

radiation values in the current study [22]. 

III. METHODS AND MATERIALS 

A. Algorithm of Logistic Regression (LR) 

Source: Air pollution data and environmental health 

monitoring.  

i. Output: Accuracy 

1. Open and read the dataset 

2. Arbitrarily select features from dataset 4 of 15. 

3. Produce the Logistic Regression classifier consequence 

restriction. 

4. l2 was the restriction rate. 

5. Differ dependent and independent factors to analyze the 

dataset. 

6. Logistic Regression predicts definite results. 

7. Lastly, log the predictions incident option. 

The Logistic Regression class from sklearn. Linear model 

packages are used in this research. We used this single 

method to select a corrective device. Parameterized by 

consequence. The parameter is "L2". The dataset has 20% 

training and 10% testing shares (20 percent). It randomly 

selects a dataset and variations of the dependent and 

independent variables. Lastly, the log function predicts 

probability. 

This algorithm may vary in several contexts, such as a job, 

a fasting period, or a computing position. By working 

through this procedure, AI determines whether the air is 

polluted. If air pollution is severe, an optimal solution should 

be implemented; otherwise, statistical management should be 

employed. 

 It is applied to develop excellence, to measure the 

components of banned particulate matter, and to establish a 

digital boundary in production. The sensor will determine the 

pollution ratio and monitor the environment at distinct 

intervals throughout the year.  

Next, when we detect a reaction from the sensor in a 

selected zone, we will recognise that the air in that region is 

polluted and being monitored. As noted in [23], certain plants 

generate oxygen for 24 hours and filter the air, such as 

Peepal, Tulsi, Aloe Vera, Neem, Money Plant, and Bell Patri. 

If it is feasible to compute the exact number of plants 

required to reduce air pollution in the region, programs can be 

developed; however, this remains uncertain and warrants 

further investigation. 

B. Algorithm of Random Forest Classifier (RF) 

The air pollution dataset and environmental health 

monitoring data are the inputs. 

i. Accuracy is the outcome. 

1. Import the dataset and begin scanning it. 

2. Picking the attributes from the dataset using a random 

technique. 

3. Creating the Random Forest classification conditions as 

a restriction in your database. 

4. The cost of the Random Forest Classifier worked for 

running within a limit. 

5. Has created a decision tree by using Random Forest rare 

classifiers and has produced a prediction about the result of 

all models. 

6. Polling was performed for each result that was 

predicted. 

7. The result was decided by picking the predicted results 

with the most polls. 

Random Forest is one of the most commonly used machine 

learning algorithms. It is appropriate for use with supervised 

learning methods. The algorithm is suitable for generating 

predictions and behaviour. Therefore, this approach 

ultimately constitutes a decision tree. To make an image, in a 

vast amount. Thus, each section of these decision trees 

reflects a clustering, or straightforward classification, of the 

statistics that have been directed into the random forest. This 

clustering for the individual decision tree is distinct. 

Accordingly, the random forest approach selects all these 

associations to view them distinctly.  And, as a result, it 

becomes the specific one that indicates the common number 

of polls [24], [25]. In most cases, it follows a confirmed 

prediction. It is best used for predictions. It can be applied to 

both classification and regression. It is generally established 

on a solution of a combination be trained. It entails 

combining multiple classifiers to develop an explanation of a 

real-world problem and, simultaneously, advancing the 

simulation's implementation. This algorithm is popular 

because, among all classification methods, it offers the 

highest precision. To enhance prediction accuracy in an 

individual dataset, the random forest algorithm builds 

numerous decision trees across many fields of that dataset 

[26]. Thus, it does not determine the outcome of a single 

decision tree. It then assesses the perceived findings across 

all the trees. Then, depending on the number of polls 

supporting a given prediction, it sets the final yield 

prediction. That’s how it improves its precision. Therefore, 

the more decision trees there are, the more precise the 

predictions become [27].  

We will improve the two approaches described above (LR 

and RFC) by adding a feature that generates a diagram of an 

individual region. We know that trees serve as a clean source 

of oxygen and a pollution-free environment. The structure 

will provide a tree count for a zone and a rough estimate of 

how many trees are needed to reduce the zone's air pollution 

as a stand-level impact. At this point, the task is to relate 

image processing and Artificial Intelligence-based 

algorithms to the search for air   

pollution and to present an 

optimal solution that can be 

implemented in practice. 
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IV. RESULT DISCUSSION 

Statistical analysis was executed on the experimental data. 

We have conducted a precise comparison using both the LR 

and RF algorithms. The two models' restrictions were 

compared using a T-Test, with the independent variable 

(vertical and horizontal distance) as the dependent variable. 

Accuracy and precision are the dependent issues that 

influence the result. 

Table 1 and Figure 1 present the results of LR and RF 

classification models with varying repetitions, with respect to 

accuracy and precision. 

Table I: Using LR and RF Models at Several Repetitions: 

Accuracy and Precision of Classification Challenges. 

Repetitions Dataset 
Accuracy 

of LR 

Precision 

of LR 

Accuracy 

of RF 

Precision 

of RF 

1 350 93% 93% 63% 58% 

2 300 92% 92% 62% 57% 

3 250 91% 91% 60% 55% 

4 200 89% 89% 58% 54% 

5 150 84% 84% 56% 53% 

 

 

[Fig.1: Using LR and RF Models at Several Repetitions: 

Accuracy and Precision of Classification Challenges] 

Table 2 and Figure 2 compare the separate restrictions of 

both models. We have determined their Accuracy, Precision, 

Recall, and F1-score for both LR and RF. A comparison of 

the two models shows that LR is more accurate (0.93) and 

precise (0.92) than RF. 

Table II: Compares Several Attributes of the two Models 

Model Accuracy Precision Recall F1-score 

LR 0.93 0.92 0.92 0.92 

RF 0.63 0.62 0.58 0.61 

 

 

[Fig.2: Shows a Comparison of the Several Attributes of 

the Two Models’ Graphs] 

Measurements for LR and RF on a type of test dataset are 

indicated in Table 1 and Figure 1. Statistically, the algorithms 

have been shown to differ in accuracy—LR's 0.93 and RF’s 

0.63. Lastly, in comparative statistics, LRs outperform RFs. 

A. Result 1: Logistic Regression Accuracy Test: 

We will enhance a further feature that provides a tree 

calculation for a specific zone. As we know, trees act as 

filters to create a pollution-free environment. The task now is 

to integrate statistical analysis and AI-based algorithms not 

only to detect air pollution but also to deliver an optimal 

solution that can be applied in practice. In Table 1 and Figure 

1, we present the accuracy statistics for the Logistic 

Regression model; our accuracy was 0.93. 

B. Result 2: Random Forest Algorithm:  

The random forest algorithm is based on multiple 

calculations, the most significant of which is the accuracy of 

predictions. Table 2 and Figure 2 show the accuracy statistics 

for the linear random forest algorithm; our accuracy was 

0.63. 

C. Result 3: The Proposed Two Models Compared (LR 

and RF) 

Comparatively, LR's 0.93 accuracy and RF’s 0.63. Finally, 

the comparative statistics indicate that LR outperforms RFs. 

Based on the SPSS plot and statistical analysis, the proposed 

LR algorithm outperforms the RF models in accuracy. Here, 

in Table 2 and Figure 2, are the statistics for the accuracy 

scores we used for the Logistic Regression and the Random 

Forest algorithm, as well as our accuracy. 

V. CONCLUSION 

This research finds that Logistic Regression outperforms 

Random Forest in predicting air pollution, achieving the 

highest accuracy (0.93) and precision (0.94). Logistic 

regression differs from random forests; these models make 

more accurate and precise predictions. Air pollution is a 

major problem with significant impacts on human health and 

the environment worldwide. To block activities and reduce 

the effects of air pollution, it is vital to identify problem 

areas. Logistic Regression and Random Forest are two 

AI-based algorithms that can effectively analyse data and 

identify areas of air pollution.  

With this technique, we can better control and monitor 

pollution sources, allocate funds, and improve air quality for 

everyone. Categorising statistics using chance controls is 

straightforward and rapid with LR. Our assumption is 

recognised by the situation that raises, slope, aspect, 

horizontal distance to hydrology, and vertical distance to 

hydrology are the independent variables in the research.  

VI. FUTURE WORK 

Furthermore, this research has categorised statistics using 

chance controls, which is completely easy and rapid using 

LR. Moreover, the hypothesis is supported by the fact that the 

variables raised, slope, aspect,   

straight distance to hydrology,   

and perpendicular distance to 

hydrology are the 

independent variables in the 
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research. Accuracy and Precision are the dependent variables 

that more strongly influence the outcome.  
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