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Abstract— The number of vehicles increasing on the road in 

the recent years which leads to increase in the number of 

accidents. Accident prediction and prevention is the major 

challenge faced by the government / transport department. 

The Objective of this system is to develop a machine 

learning model for real-time accident forecasting by 

comparing supervised algorithms with mean value of voting 

classifier results. Recent technologies like automated traffic 

control signals and IOT based GPS Technology helps in 

preventing accidents on the road. The Machine learning 

algorithms has been implemented to predict the occurrence 

of accidents on the road. Ensemble learning method is one 

of the best method for accident forecasting and finding the 

best road selection. This system is proposed to compare 

ensemble learning algorithm with other algorithms like 

supervised machine learning algorithm such as logistic 

regression, decision tree, random forest, and support vector 

classifier, K nearest neighbor and Naive Bayes. Ensemble 

Learning produces better predict performance compared to a 

single model. In Ensemble learning technique, various 

models will be combined and the best prediction result will 

be found. The comparative analysis helps to prove that the 

ensemble learning algorithm provides high accuracy of 

results than other model. The voting classifier method in 

ensemble learning helps to do comparative analysis and 

there by forecast accident and to find the best road. Dataset 

of previous accident reports available in government website 

has been used as input data to find the best road and to 

predict the accidents. 
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I. INTRODUCTION 

Machine learning is to predict the future from past data. 

Machine learning (ML) is a type of artificial intelligence 

(AI) that provides computers with the ability to learn 

without being explicitly programmed. Machine learning 

focuses on the development of Computer Programs that can 

change when exposed to new data and the basics of Machine 

Learning, implementation of a simple machine learning 

algorithm using python. Process of training and prediction 

involves use of specialized algorithms. It feed the training 

data to an algorithm, and the algorithm uses this training 

data to give predictions on a new test data. Machine learning 

can be roughly separated in to three categories. There are 

supervised learning, unsupervised learning and 

reinforcement learning. Supervised learning program is both 

given the input data and the corresponding labeling to learn 

data must be labeled by a human being beforehand. 

Unsupervised learning is no labels. It provided to the 

learning algorithm. This algorithm must figure out the 

clustering of the input data. Finally, Reinforcement learning 

dynamically interacts with its environment and it receives 

positive or negative feedback to improve its performance. 

 
Fig. 1: Process of Machine learning method 

Road and traffic accidents are unsure and 

undeterminable incidents and their valuation calls for the 

expertise of the factors affecting them. Road and traffic 

accidents are defined by a set of variables which can be 

usually of discrete nature. The essential difficulty in the 

analysis of coincidence records is its heterogeneous nature. 

Classification is machine learning technique that can be 

used as an initial task to obtain various goals and the 

classification categorize the accident data into different 

categories.  

Sequential Ensemble learning (Boosting): 

Boosting is a machine learning ensemble meta-algorithm for 

principally reducing bias, and furthermore variance in 

supervised learning, and a group of machine learning 

algorithms that convert weak learner to string ones. Boosting 

is a meta-algorithm which can be viewed as a model 

averaging method. It is the most widely used ensemble 

method and one of the most powerful learning ideas. This 

method was originally designed for classification but it can 

also be profitably extended to regression. The original 

boosting algorithm combined three weak learners to 

generate a strong learner and sequential ensemble 

methods where the base learners are generated sequentially. 

Parallel Ensemble Learning (Bagging): Bagging is a 

machine learning ensemble meta-algorithm intended to 

improve the strength and accuracy of machine learning 

algorithms used in classification and regression purpose. It 

additionally diminishes fluctuation of data (variance) and 

help to from over-fitting. Bagging or Bootstrap Aggregation 

is a powerful, effective and simple ensemble method. The 

method uses multiple versions of a training set by using the 

bootstrap, i.e. sampling with replacement and t it can be 

used with any type of model for classification or regression. 

Bagging is only effective when using unstable (i.e. a small 

change in the training set can cause a significant change in 

the model) non-linear models and parallel ensemble methods 

where the base learners are generated in parallel. 

Stacking and Blending: Stacking is a way of 

combining multiple models that introduces the concept of 

a Meta learner. It is less widely used than bagging and 

boosting. Unlike bagging and boosting, stacking may be used 

to combine models of different types.  Stacking is concerned 

with combining multiple classifiers generated by using 

different learning algorithms on a single dataset which 

consists of pairs of feature vectors and their classifications. 



Comparative Analysis of Road Accident Prediction Using Ensemble Learning Method 

 (IJSRD/Vol. 8/Issue 72020/066) 

  

 All rights reserved by www.ijsrd.com 319 

This technique consists of basically two phases, in the first 

phase, a set of base-level classifiers is generated and in the 

second phase, a meta-level classifier is learned which 

combines the outputs of the base-level classifiers. 

Blending is technique where we can do weighted averaging 

of final result. 

 
Fig. 2: Process of Dataflow diagram 

Machine learning needs data gathering have lot of 

past data’s. Data gathering have sufficient historical data 

and raw data. Before data pre-processing, raw data can’t be 

used directly. It’s used to preprocess then, what kind of 

algorithm with model. Training and testing this model 

working and predicting correctly with minimum errors. 

Tuned model involved by tuned time to time with improving 

the accuracy.  

II. SYSTEM MODEL 

Ensemble learning helps improve machine learning results 

by combining several models. This approach allows the 

production of better predictive performance compared to a 

single model and it is the art of combining diverse set of 

learners together to improvise on the stability and predictive 

power of the model. In the world of Statistics and Machine 

Learning, Ensemble learning techniques attempt to make the 

performance of the predictive models better by improving 

their accuracy. Ensemble Learning is a process using which 

multiple machine learning models are strategically 

constructed to solve a problem. 

Fig. 3: System architecture diagram 

Max Voting: The max voting method is generally 

used for classification problems. In this technique, multiple 

models are used to make predictions for each data point. The 

predictions by each model are considered as a ‘vote’ and the 

predictions which we get from most of the models are used 

as the final prediction. 

Averaging: Similar to the max voting technique, 

multiple predictions are made for each data point in 

averaging. In this method, we take an average of predictions 

from all the models and use it to make the final prediction. 

Averaging can be used for making predictions in regression 

problems or while calculating probabilities for classification 

problems. 

Weighted Average: This is an extension of the 

averaging method. All models are assigned different weights 

defining the importance of each model for prediction.  

A. Preparing the Dataset  

The dataset is now supplied to machine learning model on 

the basis of this data set the model is trained. Every new 

data details filled at the time of application form acts as a 

test data set.  

Variable Description 

Accident occurs_Date Date of accident occurs 

Light_Cond Road light condition 

weathconds Place of weather conditions 

mod Vehicle driver or pedestrian 

Age Age of drivers 

Vehicle_type Type of vehicle 

Route1,2,3 Multi traffic routes 

locations Place of accident 

cctv_footag videos is on or off condition 

Table 1: Details of given dataset 

III. METHODOLOGY 

A. Data Validation and Preprocessing 

Validation techniques in machine learning are used to get 

the error rate of the Machine Learning (ML) model, which 

can be considered as close to the true error rate of the 

dataset. If the data volume is large enough to be 

representative of the population, you may not need the 

validation techniques. However, in real-world scenarios, to 
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work with samples of data that may not be a true 

representative of the population of given dataset. To finding 

the missing value, duplicate value and description of data 

type whether it is float variable or integer.  

 
Fig. 4: Given data frame 

Importing the library packages with loading given 

dataset. To analyzing the variable identification by data 

shape, data type and evaluating the missing values, duplicate 

values. A validation dataset is a sample of data held back 

from training your model that is used to give an estimate of 

model skill while tuning models and procedures that you can 

use to make the best use of validation and test datasets when 

evaluating your models. Data cleaning / preparing by 

rename the given dataset and drop the column etc. to 

analyze the uni-variate, bi-variate and multi-variate process. 

The steps and techniques for data cleaning will vary from 

dataset to dataset. The primary goal of data cleaning is to 

detect and remove errors and anomalies to increase the value 

of data in analytics and decision making.  

 Pre-processing refers to the transformations applied 

to our data before feeding it to the algorithm. Data 

Preprocessing is a technique that is used to convert the raw 

data into a clean data set. In other words, whenever the data 

is gathered from different sources it is collected in raw 

format which is not feasible for the analysis. To achieving 

better results from the applied model in Machine Learning 

method of the data has to be in a proper manner. 

 
Fig. 5: Pre-processed data frame 

B. To Train A Model of Visualization by Give Attributes 

Data visualization is an important skill in applied statistics 

and machine learning. Statistics does indeed focus on 

quantitative descriptions and estimations of data. Data 

visualization provides an important suite of tools for gaining 

a qualitative understanding. This can be helpful when 

exploring and getting to know a dataset and can help with 

identifying patterns, corrupt data, outliers, and much more. 

With a little domain knowledge, data visualizations can be 

used to express and demonstrate key relationships in plots 

and charts that are more visceral and stakeholders than 

measures of association or significance. Data visualization 

and exploratory data analysis are whole fields themselves 

and it will recommend a deeper dive into some the books 

mentioned at the end.  

Data Visualization After the classification and 

regression process the predicted results are visualized in 

graphical or tabular format for better understanding of the 

users. We can also get the summary of the results in 

numerical format. Sometimes data does not make sense until 

it can look at in a visual form, such as with charts and plots. 

Being able to quickly visualize of data samples and others is 

an important skill both in applied statistics and in applied 

machine learning. It will discover the many types of plots 

that you will need to know when visualizing data in Python. 

 
Fig. 6: Age of distribution of each riders 

Even before predictive models are prepared on 

training data, outliers can result in misleading 

representations and in turn misleading interpretations of 

collected data. Outliers can skew the summary distribution 

of attribute values in descriptive statistics like mean and 

standard deviation and in plots such as histograms and 

scatterplots, compressing the body of the data. Finally, 

outliers can represent examples of data instances that are 

relevant to the problem such as anomalies in the case of 

fraud detection and computer security.  

 
Fig. 7: Accident prediction by routes 

It couldn’t fit the model on the training data and 

can’t say that the model will work accurately for the real 

data. For this, we must assure that our model got the correct 

patterns from the data, and it is not getting up too much 

noise.  Cross-validation is a technique in which we train our 
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model using the subset of the data-set and then evaluate 

using the complementary subset of the data-set. 

C. Comparison of Machine Learning Accuracy Results 

It is important to compare the performance of multiple 

different machine learning algorithms consistently and it 

will discover to create a test harness to compare multiple 

different machine learning algorithms in Python with scikit-

learn. It can use this test harness as a template on your own 

machine learning problems and add more and different 

algorithms to compare. Each model will have different 

performance characteristics. Using resampling methods like 

cross validation, you can get an estimate for how accurate 

each model may be on unseen data. It needs to be able to use 

these estimates to choose one or two best models from the 

suite of models that you have created. When have a new 

dataset, it is a good idea to visualize the data using different 

techniques in order to look at the data from different 

perspectives. The same idea applies to model selection. You 

should use a number of different ways of looking at the 

estimated accuracy of your machine learning algorithms in 

order to choose the one or two to finalize. A way to do 

this is to use different visualization methods to show the 

average accuracy, variance and other properties of the 

distribution of model accuracies. 

 
Fig. 8: Comparison of ML accuracies 

D. Implementation of Voting Classifier Algorithm 

Voting is one of the most straightforward Ensemble learning 

techniques in which predictions from multiple models are 

combined. The method starts with creating two or more 

separate models with the same dataset. Then a Voting based 

Ensemble model can be used to wrap the previous models 

and aggregate the predictions of those models.  

 
Fig. 9: Accuracy result of voting classifier 

After the Voting based Ensemble model is 

constructed, it can be used to make a prediction on new data. 

The predictions made by the sub-models can be assigned 

weights. Stacked aggregation is a technique which can be 

used to learn how to weigh these predictions in the best 

possible way. In the field of machine learning and 

specifically the problem of statistical classification, a 

confusion matrix, also known as an error matrix. A 

confusion matrix is a table that is often used to describe the 

performance of a classification of ensemble voting classifier 

model on a set of test data for which the true values are 

known. It allows easy identification of confusion between 

classes of accident occurred and not occurred accident. 

 
Fig. 10: Confusion matrix of voting classifier 

 A confusion matrix is a summary of prediction 

results on a classification problem and the number of 

accident not occurred and accident occurred predictions are 

summarized with count values and broken down by each 

class. The confusion matrix shows the ways in which your 

classification model is confused when it makes predictions. 

It gives us insight not only into the errors being made by a 

classifier but more importantly the types of errors that are 

being made. 

Definition of the Terms: 

 Positive (P): Observation is positive (Accident not 

occurred). 

 Negative (N): Observation is not positive (Accident 

occurred). 

 True Positive (TP): Observation is positive, and is 

predicted to be positive. 

 False Negative (FN): Observation is positive, but is 

predicted negative. 

 True Negative (TN): Observation is negative, and is 

predicted to be negative. 

 False Positive (FP): Observation is negative, but is 

predicted positive. 

To predicting the probability of a binary outcome is 

the Receiver Operating Characteristic curve, or ROC curve 

and it summarize the trade-off between the true positive rate 

and false positive rate for a predictive model using different 

probability thresholds. Precision-Recall curves summarize 

the trade-off between the true positive rate and the positive 

predictive value for a predictive model using different 

probability thresholds. ROC curves are appropriate when the 

observations are balanced between each class, whereas 

precision-recall curves are appropriate for imbalanced 

datasets. 

https://en.wikipedia.org/wiki/Receiver_operating_characteristic
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Fig. 11: ROC for voting classifier algorithm 

E. Performance of Machine Learning Parameters 

Parameter LR DT RF SVM NB KNN 

Precision 0.9 1 1 0 1 0.5 

Recall 1 1 1 1 1 0.7 

F1-Score 1 1 1 0.7 1 0.6 

Sensitivity 1 1 1 1 1 0.7 

Specificity 0.9 1 1 0 1 0.2 

Accuracy 99 100 99 56 100 49 

F. Performance of Ensemble Learning Method 

Parameter Voting Classifier 

Precision 0.99 

Recall 1 

F1-Score 0.99 

Sensitivity 1 

Specificity 0.97 

TP 200 

TN 554 

FP 0 

FN 6 

TPR 0.97 

TNR 1 

FPR 0 

FNR 0.02 

PPV 1 

NPV 0.98 

Accuracy 100 

G. Testing Results 

1) Input: 

 
2) Output: 

Test-01: 

 
Test-02: 
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IV. CONCLUSION  

The improved accuracy and implementation is make the 

proposed method to help the transport department make a 

diagnosis before the accidents and the accuracy result is 

voting classifier algorithm by comparing supervised 

machine learning method. 

V. FUTURE WORK  

In future, I would like to discover the automate this process 

by show the prediction result in web application or desktop 

application and to optimize the work to implement in 

Artificial Intelligence environment. 
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