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Abstract— Accident! The word which causes Goosebumps to 

us as it leads to loss of lives, painful injuries and it has 

economic and social impact. There is need to have an 

effective and efficient approach to overcome with traffic 

accidents/incidents. The proposed system involves extracting 

features from traffic dataset which leads to traffic accidents. 

A decision tree is a predictive tool for extracting features 

from dataset as decision tree provides a quantify outcomes. 

In the initial set of experiments conducted on available 

dataset it was preliminarily found that decision trees gives 

80% accurate results which are considerably larger than most 

of the other classifiers. In this paper we present a review of 

different machine learning techniques for traffic 

incident/accident detection. 
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I. INTRODUCTION 

Analysis of traffic accident data (TAD) is a great thing to 

understand different factors like characteristics of traffic flow 

(TF), condition of the road, periods of the accident, weather 

conditions, etc. which are helpful to predict future traffic 

accident[1]. 

 Road traffic incident is nothing but road traffic 

collision or motor vehicle collision. Road incidents occurs 

when a vehicle collides with other vehicle, animal, 

pedestrian, road debris or other obstruction like trees, pole, 

buildings. These incidents result in death, injury and property 

damage. 

 More than 140000 people were killed on India's 

roads last year, according to figures released by the 

government. In 2015,500279 people are injured in road 

incidents [9]. 

 So in this paper we are going to do a Novel detection 

of road traffic incidents. For this detection we are using a data 

set which is having 100 entries of incidents [10]. This data 

help us for training and testing the software. For this we are 

going to use different classification algorithm. These 

classifiers will help us for generating the decision tree. We 

are going to apply following classifiers on our data set: J48, 

SVM, Random forest tree, REP Tree etc. 

II. LITERATURE SURVEY 

A. Decision Tree 

Decision tree problem is a classification based problem. In 

classification, firstly the model is trained which describes and 

differentiate the different data classes to predict the classes 

whose labels are not known. Due to the significance of 

decision trees for large data sets, in this research the decision 

tree method has been proposed to use. In classification the 

sequence of the operations is as follows: 

1) Preparation of training data set using pre-processing on 

the raw data. 

2) Identification of classes and their attributes should be 

done. 

3) Identify useful attributes for classification. 

4) Make a model learn using training examples in training 

set. 

5) After learning use the model to classify the unknown 

data samples. 

 There are three nodes in decision tree root node, 

internal node and leaf node. Top most node is root node. Leaf 

node is the fundamental terminal of the structure and the 

nodes in between are called as internal nodes. Each internal 

node denotes test on an attribute, each branch represents an 

outcome of the test, and each leaf node holds a class label. 

 Various decision tree algorithms used in 

classification are like ID3, J48, CART, C5.0, SLIQ, SPRINT, 

random forest, random tree, etc. 

1) ID3 

The ID3 algorithm is very simple decision tree algorithm. In 

ID3 information gain uses splitting criteria. In ID3, growing 

stops when all instances belong to a single value of target 

feature. The growing also stops when best information gain 

is not greater than zero. ID3 does not apply any pruning 

procedures nor does it handle numeric attributes or missing 

values. [3] 

2) J48 

J48 is an advance version of ID3; it decides target value of a 

new test data with respect to different attribute values of 

training data. The internal nodes of a decision tree are denoted 

by different attributes while the branches tell the possible 

values of these attributes. The internal nodes tell the 

dependent variable values. [4] 

3) CART 

CART stands for Classification and Regression Trees. It 

constructs binary trees. It produces regression or 

classification tree depending on dependent variable’s type 

either numeric or categorical respectively. As feature 

selection measure, Gini index is used in CART. The attribute 

with largest gini index is used to split the records in case of 

regression. CART can handle both numerical and categorical 

values along with missing attribute values also. [5] 

B. Naïve Bayes (NB) 

Naïve Bayes methods are a set of supervised learning 

algorithms. These algorithms are based on applying Bayes 

theorem with the assumption of independence between every 

pair of the feature. The detail procedures are as following: 

1) Step 1 

Given a class variable y: 1 for incident scenario, while -1 for 

non-incident scenario and independent variables xi (i = 1…n). 

Bayes theorem states the following relationship: 

 
2) Step 2 

Based on the independence assumption the posterior can be 

represented as: 
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3) Step 3 

Predict data cases as class value y that its independent 

variables maximize the posterior probability as follows: 

 It has an unrealistic independence assumption but 

still NB classifier is surprisingly effective in practice because 

its classification decision may be correct even if its 

probability estimates are inaccurate. 

 

C. Support Vector Machines 

Support vector machines (SVM) modeling technique has 

been applied in text classification, image recognition and 

voice recognition in machine learning. The method can often 

be used for data with high dimensions and linearity problems. 

SVM models have also been used in some aspects of 

transportation field, such as traffic flow prediction, incident 

detection and etc. Based on structural risk minimization 

theory, SVMs generate an optimal classification hyper plane, 

which maximizes the margin between the hyper plane and the 

nearest samples of the classified sample categories. After 

maximizing the margin it sets an equal margin. SVMs attempt 

to achieve the optimal solutions, which help the classifiers 

obtain better generalization ability. While dealing with small 

sample size, SVM outperforms the other machine learning 

techniques. 

 The C-SVC (C-Support Vector Classification) 

model was employed in this study with the punitive 

coefficient C, and RBF (Radial Basis Function) kernel 

function was used to deal with the high-dimension variables. 

The RBF function form is shown as the following: 

 

 Where denotes the width parameter, xi a point 

in the space, and x the central point. The function of the 

decision function based on the RBF kernel function can be 

deduced as 

 

 Where “yi” denotes the classified label    the 

Lagrange multiplier and b the intercept of the hyper plane. 

Grid search method was employed to select the optimized 

parameters  for the decision function. The modeling 

process was based on the LIBSVM tool developed by Chang 

and Lin in the MATLAB software [7]. 

III. CONCLUSION & FUTURE WORK 

This paper presents a study of incident detection system using 

machine learning. We have used a dataset downloaded from 

https://www.data.uk.gov. In our initial study we have tried 

100 records and results were studied. A Plethora of machine 

learning classifiers are available in the literature. We have 

carried out a series of preliminary experiments using DTL, 

SVM, and Naive Bayes. Essentially speaking road traffic 

incident detection systems are still in their infancy and lot of 

research work is to be done covering heterogeneous 

geographical and environmental conditions in order to build 

a comprehensive framework. The framework needs to be 

validated using variety of datasets in future in order to make 

it more generalized in all settings. 
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