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Abstract 

The goal of this research is to compare supervised 

learning algorithms in rural and urban areas. Road 

accidents have become a major concern and the main 

cause of mortality globally. The objective of this research 

article is to analyse road accidents, estimate the severity 

of each accident using supervised learning algorithms, 

and identify the elements that contributed to these 

accidents. The goal is to solve the issue of safety by 

creating an accurate prediction model capable of 

identifying trends in diverse settings and preventing 

traffic accidents. To achieve this, machine learning 

algorithms are employed to predict different traffic 

accident scenarios and identify the most significant 

factors contributing to these accidents. By utilizing a 

machine learning model, a cost-effective approach can be 

developed for implementing safety measures. The 

ultimate goal of this model is to enhance the accuracy of 

accident prevention measures and improve overall 

security. For the analysis, three supervised learning 

algorithms, namely random forest, decision tree, and 

SVM, are utilized to predict traffic accident data. These 

algorithms are chosen due to their ability to provide 

accurate predictions while considering low-budget 

scientific measures for accident reduction. In conclusion, 

this research paper aims is to compare the performance of 

different supervised machine learning algorithms in rural 

and urban environments in order to analyze road 

accidents, determine accident severity, and identify the 

factors responsible for these accidents. By utilizing 

machine learning-based models and predictive 

algorithms, the goal is to develop cost-effective safety 

measures for preventing traffic accidents and improving 

overall security. Through comprehensive analysis and 

evaluation, this research aims to contribute to the field of 

accident prevention and safety enhancement. 
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I. Introduction 

A considerable negative effect of transportation systems 

are harms, victims, economic losses and traffic congestion 

due to road accidents in rural and urban areas. The traffic 

accidents (TAs) have become a major problem due to 

increase the number of transportation on the road in cities 

and villages [8][9]. This research work is based on traffic 

accident prediction using ML algorithms as a category of 

supervised learning algorithms in rural and urban areas for 

safety to transportation. The challenging tasks of 

prediction to large amount of traffic flow data due to the 

involved in accidents [13][14]. The purpose of prediction 

of traffic accidents many machine learning algorithms are 

used for accuracy. The machine learning algorithm is used 

for solve the issue of accuracy for prediction [15]. The aim 

of this research paper is improve the traffic accident 

predictions accuracy in large and complex datasets using 

ML algorithms. In this research, use three algorithms as 

decision tree, support vector machine (SVM) and random 

forest of supervised learning which category of machine 

learning for traffic data prediction in road network. The 

dataset in a training model also contains parameters of 

labeled input and output under supervised learning model. 

In supervised learning based model use for both purpose 

as validation and training of model [16][17]. The 

supervised learning model is classified into two type 

model as classification model and regression model [18]. 

In the classification model, the output variable is 

categorical with classify the purpose of new data into pre-

defined categories of data [19][20]. In regression model, 

output variable is based on input variable which predict 

continuously in model [21][22]. The three main 

algorithms as SVM, random forest and decision tree 



which category of classification and regression model are 

used in this research work. The support vector machine 

(SVM) is use for find the hyper plan in the space of N-

dimension which classifies in the data points [23]. The 

numbers of features in the dataset are the number of 

dimensions in hyper plane in SVM [24]. The Decision tree 

is a hierarchical tree structure model in which consist 

internal nodes presents features, rule presented by 

branches and algorithm results presented by leaf nodes 

[25]. The random forest algorithm is applied for solve to 

complex problems using multiple decision tree which 

produce single output [3][4]. The structure of traffic 

accident prediction is show in figure 1 as: 

 

Figure 1.Prediction Model : Traffic Accident 

II. Literature review  

 

Megnidio-Tchoukouegno M. & Adedayo Adedeji J., 

(2023), Proposed the research on ML based road traffic 

accident prediction using three data driven methodologies 

as prediction of future traffic accidents, identifier of 

traffic variables and technical inspection of vehicle in 

transportation society. The outcome of this research is the 

performance of decision tree (DT) algorithm is higher 

than XGBoost and LightGBM under traffic accident 

prediction [1].   

Ardakani, S. P. et al., (2023), Proposed the predictive 

model for traffic accidents reduce using different ML 

techniques as multinomial logistic regression decision 

tree, naïve Bayesian classification and random forest. The 

result of this work is 80% accurate for prediction [2].  

Azhar A., et al., (2023) ,  Proposed the prediction model 

for detect and predict the traffic accidents using deep 

learning techniques on behalf of social media posts. The 

result of this work is 94.2% traffic accident detection and 

75% accuracy for prediction using deep learning models 

[3].   

Azhar A., et al., (2023), Proposed the prediction model for 

detect and predict the traffic accidents using deep learning 

techniques on behalf of social media posts. The result of 

this work is 94.2% traffic accident detection and 75% 

accuracy for prediction using deep learning models [3].   

Akhila  N. et al., (2023), Proposed the review on traffic 

flow prediction with performance comparison between 

supervised and deep learning approaches. The outcome of 

this paper is deep learning is superior then supervised 

learning approach [4]. 

Shuang, Q. & Zhang Z. (2023), Proposed the analysis of 

relationship between different fatal accidents causes 

prediction using optimize machine learning model in 

construction industry. The outcome of this work is F1 

score of proposed model is higher than other model [5]. 

Du L. et al., (2023), Proposed the study of methodology 

for predict and classify to illegal dumping in case study of 

south Australia. The methodology is combining to 

geographical information system and machine learning 

for risk areas in traffic conditions. The outcome of this 

study is the proposed theoretical model is practical 

implemented on large areas of illegal dumping 

management [6]. 

Prajapati G. et. al., (2023), Proposed the prediction model 

for traffic accident prediction using Kaggle’s dataset of 

traffic accidents with different technique of machine 

learning as SVM, decision tree and random forest. The 

result of this work is 98% accuracy of prediction of traffic 

accidents in pinpoints hotspots [7]. 

Berhanu Y. et al., (2023), Proposed the approaches for 

prevents to accidents in congestion of traffic using 

different prediction techniques of machine learning as 



decision tree, logical regression, random forest, KNN, 

DNN and SVM with GIS based spatial methods and 

advanced optimization algorithm. The outcome of this 

work is proposed model is accurate for congestion reduce 

in traffic and accidents identification [9]. 

Gangwani D. & Gangwani P., (2023), Proposed the 

application of ML and AI in intelligent transportation 

system (ITS) in road network for handle the issues of road 

accidents, traffic congestion and road anomalies. The 

outcome of this study is ML algorithms is used for predict 

to traffic accidents for safety reason [10]. 

Ammar S. et al., (2023), Proposed the review in data 

driven approach with predict traffic conditions, 

monitoring, for road safety and focus for analysis of 

accident detection with prediction and accident 

prevention. The outcome of this survey is data driven 

approach is used in multidisciplinary work in road 

network for traffic accident detection and prevention [11]. 

Cheng L. et al., (2023), Proposed the approach of data 

driven using social media data like post, replies and likes 

for predict the stock trading behavior using various 

machine learning methods as decision tree, random forest, 

SVM and KNN. The outcome of this work is rumor 

propagation is outer performers than other variables of 

abnormal trading behavior prediction [12]. 

III. Proposed work 

The prediction of actual traffic data is a common 

problem due to traffic congestion. The issue of real 

time traffic data prediction is difficult on behalf of 

past and recent dataset but identify the pattern of 

traffic congestion with the help these datasets. In 

urban and rural areas, traditional method is not 

sufficient for handle complex traffic patterns. The 

purpose of this prediction is for gain the real time 

information in traffic congestion. The propose work 

of this research paper is observe the performance of 

three supervised learning algorithms as SVM, 

decision tree and random forest in traffic accident 

prediction under the congestion of traffic using three 

different performance parameters as accuracy, 

precision and recall.  

IV. System Design 

The design of system for this research is based on 

variables of traffic prediction which is date, time and 

junction in traffic congestion. The data is collected from 

traffic congestion and built prediction model for traffic 

accident prediction using different library of python as 

pandas, numpy, keras and sklearn library with using 

classification and regression model. The traffic dataset is 

collected from number of vehicles. The algorithms of 

ML are used for prediction to traffic accidents in road 

network. The figure 2 shows the outline of the traffic 

accident prediction in this paper as: 

 
Figure 2.Traffic Accident prediction system 

 

V. Research Methodology 

The research methodology of this research paper as: 

a) Data set: The dataset is collected from Kaggle 

website. The information of dataset contains day, 

date, coded day, zone, weather, temperature and 

traffic.   

b) Data preprocessing: The predictive analysis process 

is use for remove or deletes the irrelevant data using 

machine learning algorithm.    

c) Modeling strategies: In modeling strategy, 

classification and regression model is use for 

prediction to number of vehicles, number of 

causalities and number of accident strictness.   

d) Proposed algorithms: In this research work, three 

algorithm of supervised learning as SVM, decision 

tree and random forest are used for prediction to 

traffic accidents. 

e) Performance matrices: There are three performance 

parameters as precision, recall and accuracy is used 

for evaluation of performance under traffic accident 

prediction.  

       Precision: This is the ratio of true positive and total      

of true positive and false positive. 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
TP

TP + FP
 



       Recall: This is the ratio of true positive and total of 

true positive and false negative. 

𝑅𝑒𝑐𝑎𝑙𝑙 =
TP

TP+ FN
 

   Accuracy: Is the ratio of total of true positive and true 

negative and sum of true and false positive and          

negative values.  

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
TP + TN

TP + FP+ TN+ FN
 

VI. Analysis and Results 

In this section, implement of classification and regression 

model based algorithms as random forest, SVM and 

decision tree for traffic accident prediction using traffic 

dataset under different performance parameters as 

accuracy, precision and recall.  

1.  Dataset: The dataset of traffic accident prediction 

model is show in table 2 as: 

 
Table 2.Dataset of prediction 

 

2. Analysis and Result: In this section, discuss the 

results after analysis of performance of algorithms for 

prediction to traffic accidents in urban and rural 

areas. The table 3 shows the results of performance 

after analysis of SVM, decision tree and random 

forest algorithm for traffic accident prediction.   

 

Algorithms Accuracy Precision  Recall 

SVM 88% 86.87% 80% 

Decision 

Tree 

89% 87.86% 81% 

Random 

Forest 

92% 89.81% 83% 

Table 3.Performance results 

 

When analysis of proposed algorithms for prediction under 

three different performance parameters as accuracy, 

precision and recall the outcome is random forest algorithm 

is superior then another two algorithms as SVM and 

decision tree.  

Following figure 3 show the graph of accuracy for traffic 

accident prediction using algorithms. In accuracy, the 

algorithm Random Forest is accurate than decision tree and 

SVM algorithm means random forest is superior for traffic 

accident prediction with compare to SVM and decision 

tree. The DT  algorithm is best for prediction with compare 

to SVM but less accurate to random forest algorithm.   

 
Figure 3.Prediction of accuracy 

 

Figure 4 show the precision graph of algorithm. If analysis 

of performance under precision parameter, the random 

forest algorithm is greater than SVM and decision tree due 

to reduce congestion and easily prediction to traffic 

accidents. The SVM algorithm is not superior to decision 

tree and random forest algorithm under precision.  

 
Figure 4.Prediction of precision  

 

Figure 5 show the prediction graph of proposed algorithms 

under recall. In analysis of recall, the decision tree 

algorithm is best than SVM but less to random forest 

algorithm. The random forest algorithm is higher than 

decision tree and SVM algorithm in analysis for prediction 

under recall.  



 
Figure 5.Prediction to recall 

 

VII. Conclusion and Future scope 

In this paper, use a machine learning algorithm for 

predicts to traffic accidents by using a model of 

classification and regression. This system is use for 

traffic accident control using traffic condition. This 

system presents the information of the number of vehicle 

passing through a particular intersection to road 

condition. The data of traffic accident prediction is 

recognizing by traffic condition. This paper present the 

comparison of three supervised learning algorithm as 

SVM, decision tree and random forest under the 

performance of traffic accident prediction using three 

performance matrices as accuracy, precision and recall. 

In this research work, use classification and regression 

model for built propose predictive model. The outcome 

of this research is random forest algorithm is superior to 

other two algorithms as SVM and decision tree. The aim 

of this research paper is predict the data of traffic 

accidents in traffic congestion. The future scope of this 

research, the improvement of traffic prediction using 

ANN, deep learning and big data due to improve the 

accuracy of prediction with proper suggestion of route of 

their destination. The further work of this research is 

built new forecasting model for improve the accuracy of 

prediction in transportation system.  
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