
 
RETROSPECTIVE ANALYSIS OF ROAD ACCIDENTS DATA USING  

UN/SUPERVISED LEARNING TECHNIQUES 

 

  

Ch Sai Lavanya
1
, K Harika

2
, M Abhishek

3
, Dr B Vijay Babu

 4 

1,2,3,4 
Department of Computer Science and Engineering, KL University,  

Vaddeswawaram, Green fields, Guntur, Andhra Pradesh 

lavanya061195@gmail.com 

 

 

Abstract: Road accidents are the primary concern. 

These days the traffic has been immensely widespread 

due to the fact that production and usage of vehicles are 

drastically improved. The dataset taken is mainly 

focusing on the severity of unpredictable circumstances 

that happen on roads. Dataset consists of the attributes 

like time period at which accident occurred, location 

points, road descriptions, weather conditions etc. 

Algorithm chosen takes specific attributes of dataset as 

input and produce clusters based on traits considered. 

Based on visualization results, we project the measures 

that are to be taken to overcome the problem. With this 

we can reduce the expenditure of the government 

which is spent on causalities. 

  

Keywords: visualizations,analysis,recommendations, 

transportation, R-tool. 

 

1.  Introduction 

 

Due to the outrageous events of the accidents on the 

road, this has become a major challenge to reduce this 

issue. Many of the solutions with the diversified 

algorithms which have different views on the problem 

and different analysis are shown. But the time and again 

the issue of this is inevitable. The proposal of this 

project is to provide a solution for the conflict of road 

accidents and adversities.  

         This implementation is conducted by the 

inspiration from the road traffic and accidents that 

occur around. Government states about 140,000 people 

were killed on road accidents last year. About 15-33 

years of age people were killed in approximately 

500,000 accidents on road on an average. The stats 

went up, considering many factors influencing this 

situation and the total number of fatalities increased by 

4.5% every year. Nearly 62% of these accidents claims 

due to speed and remaining average covers the factors 

like improper road layout, due to pits and piles, no 

proper street lights provided at every lane/road. This 

has to be taken seriously and implement suitable steps 

to control it. 

 

2.  A Short Note On R-Tool 

R is a software environment to analysis data and gives 

statistical analysis on the data under study. R is used for 

data handling and to perform different techniques which 

include   classification, clustering, predictive analysis, 

statistical analysis  and visualization techniques which 

might be in form of graphs, and these are highly 

extensible and R provides an Open Source route to 

participation in that activity. 

 

 

Figure 1. Pie chart representing the age group of the 

victims effected in road accidents. 
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3.  Framework Of Proposed Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  2. Step by step implementation 

For analyzing the dataset we have proposed a step by 

step procedure in order to give effective connotations by 

analyzing the results. The dataset mainly concentrates 

on severity of accidents that occurs on road. Dataset 

consists of elements such as police force which is a 

number represented based on troop size of police 

available, speed limit, this is a number representing 

limit of speed to be followed , accident severity which 

represents severity in a number and if number is big 

then that area is more prone to accidents, so go in other 

direction and if number is small it indicates accidents 

rate is less and that area is safe to travel, 

number_of_vehicles, number_of_casualties, 

day_of_week,Weather_condition, Junction detail etc. 

Different data mining techniques are used for analyzing 

this dataset and to propose connotations for reducing the 

severities of unexpected circumstances on road. Data 

preprocessing was done on the dataset for applying 

different data mining techniques. 

 

3.1.  Data Processing 

As raw data contains missing values, noise, 

undefined/irrelevant data so it is important to preprocess 

the data. Data pre-processing makes the dataset 

consistent and improves the efficiency for the retrieval 

of information and acquiring knowledge through 

analyzing the data. Data pre-processing involves 

handling missing values, removing noise in the 

accidents dataset. In this project we processed the 

dataset using statistical approaches in order to remove 

missing values. 

  

3.2.  Clustering 
 

The data available to process exist in a form which is 

needed to be categorized based on some methodologies 

and then such categorized data is given as input to any 

model. To do such process we generally have 

supervised and unsupervised machine learning 

techniques. Clustering is one of the unsupervised 

learning technique in which grouping of data into 

different groups based on some properties of data values 

is possible without knowing prior knowledge of exact 

properties. After clustering we can define labels based 

on cluster properties. 

 

3.3.  Association Rule Mining 
 

The Data set has different attributes which are related. 

Among all the attributes there exist some set of 

attributes which are closely related. This is a technique 

of identifying such sets of attributes which can be used 

for further analysis to get most efficient results. 

Associations rules are used for analyzing the frequent 

item sets by calculating the support, confidence, lift for 

the related attributes. Support tells you how frequently 

the particular transactions occurs whereas confidence 

tells you about number of times the frequent item sets 

found to be true in all the transactions. 

 

3.4.  Regression 
 

Regression is one of the statistical model which is used 

to find predictions depending on the some of the 

attributes. For eg:- regression models are used to predict 

accident severity  for a certain police force. Regression 

estimates the values of a target by getting the 

relationships among the attributes. There are many types 

of regression techniques such as liner regression, 

multiple regression, logistic regression etc. You can use 

a regression technique depending on the behavior of you 

attributes in your dataset. 

  

3.5.  Classification 

 

Database 

              Pre-processing 

                               Clustering 

   Clusters Clusters 

          Regression      Association 

        Classification 

                            Connotations 
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Classification models anticipate clear cut class names; 

and expectation models foresee consistent esteemed 

capacities. The classification model consists of 2 steps 

building a model and using that model for classification. 

In the first step those arrangement calculations build the 

classifier. The classifier may be assembled from those 

preparing set committed up of database tuples. In the 

second step it builds the classification tree depending on 

the classification rules or classifier. Depending on the 

classification tree you can predict whether certain event 

can happen or not. Predictions through classification is 

accurate because it builds the tree depending on the 

binary values like yes/no or 0/1 etc. the efficiency of the 

tree depends mainly on the root node we have chosen. 

For choosing root node we have many algorithms such 

as CART, ID3 etc. 

 

4.  Discussion Of Algorithms 

4.1. Data Processing 

Before applying data analytic methods one should 

preprocess the data for efficient results. In our project 

NA values are deleted and normalization is done in 

order to remove the outliers in the dataset. Missing 

values can be deleted by using a command in R Tool. 

Normalization is done using (a+(X-A) (b-a))/ (B-A) 

where X=dataset A=min in set B=max in set a=min in 

range b=max in range. 

 

4.2.  K-Means 

 

K-Means clustering is an unsupervised learning 

technique in which whole dataset is segmented into k 

clusters groups in which every perception has a place 

with the group with the closest mean, serving as a 

model of the group. K-Means is simple and fast to 

implement by finding the distances and means among 

the elements and clusters. Distances can be measured by 

using different techniques such as Euclidean distance 

measure etc. In K-means distance are measured using 

Euclidean distance. But the disadvantage of this 

algorithm is it can’t detect outliers where outliers also 

play an important role for detecting the behavior. 

1. Select ‘k’ randomly where k indicates the number of 

clusters. 

2. Distance between each point and to cluster center is 

calculated. 

3. Place the data item in the respective cluster whose 

distance is minimum to that cluster. 

4. Repeat step 3 until no data item is present in original 

dataset 

5. Calculate the cluster centers 

6. Find the distance between each and cluster head, 

place the data item in the respective cluster with 

minimum distance from the point. 

7. Repeat step 6 until no data item moves among 

clusters. 

Distance can be measures by using root((x2-x1)^2 + 

(y2-y1)^2) where x1, x2, y1, y2 indicates the data items. 

Centers can be calculated by using Ci= (1/Ki) sigma(j=1 

to Ki)si 

 

4.3.  Apriori Algorithm 
 

Apriori algorithm is used for association rule mining. 

This algorithm identifies the frequent item sets in the set 

of transactions. Pruning is the main mechanism that is 

employed by apriori algorithm. Pruning is done using 

the minimum support. Minimum support is a numerical 

value which specifies how much minimum number of 

transactions should be there. If a set is frequent item set 

then the subset of that frequent item set should also be 

frequent, this is called pruning. After pruning, it will 

generate rules, from those rules you can identify support 

and confidence of a pair of items. In our project we use 

this algorithm in order to find highest probability of 

occurrence of accidents depending on speed limit and 

police force.  

Support—it is an indication how frequently the item has 

appeared in dataset. 

Confidence—it indicates how often the rule has been 

appeared. 

1. Consider a data set 

2. Specify the minimum support. 

3. Then find the frequent items by using support. 

Remove the transactions that cannot satisfy the 

minimum support. 

4. Repeat step 3 by taking the combinations of the 

selected items. 

5. Repeat this process until there is no set with 

association. 

Find support, confidence and lift by using the below 

formulas: 

Support(x->y) = (x union y) / total number of 

transactions  

Confidence(x->y) = support(x intersect y) /support(x) 

Lift(x->y) = support(x intersect 

y)/support(x)*support(y). 

 

4.4.  Decision Tree Algorithm 

It a famous data Mining technique which is used for 

finding predictive models. It builds the regression and 

classification models. A dataset is broken into smaller 

and smaller subsets and associated decision tree is 

incrementally developed. Decision nodes and leaf nodes 

are the final results. Decision tree can build for both 

categorical and numerical values. The topmost node in 

the tree is the root node. In our project we have used 

C5.0 algorithm for constructing decision tree. Steps for 

c5.0 algorithm as follows: 
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1. Check for base case. 

2. Find the attribute with the highest informational gain  

3. Partition S into S1, S2, S3... according to the values 

of information gain 

4. Repeat the steps for S1, S2, and S3... 

 
4.5.  Regression 

 
It is a statistical method for finding the relation between 

a predictor and response variables. Relationship among 

the variables can be designed in many ways such as 

linear relation, exponential, normal etc. if the relation 

between 2 variables is taken as linear then that type of 

regression is called as linear regression, if there are 

many predictor variables then that type of regression is 

called as multiple regression.  

Linear regression is found basing on the equation y = 

mx + c where y is response variable, x is predictor 

variable, m is slope/ intercept.  Logistic regression can 

be found using  

y = a+b*x^2 

 

5.  Results 

 

For the dataset first missing values are removed and 

normalization is done using commands. For the 

processed dataset clustering is done. In this case we 

have took 3 columns.(number of vehicles, number of 

causalities, day of week) and done into 3 clusters. 

The points which are outside or on the boundaries of 

clusters represent the clusters. From the above graph 

we can identify one outlier which is purple color.  

After clustering we have done association rule mining 

for getting support, confidence, and frequent 

combinations. 

If association is done on our dataset we got different 

combinations which states you when the accident 

severity is high then police is less / medium and when 

the police force is high and speed limit is about 30m/s 

then accident severity is very less. The following figure 

shows the combinations. 

 

Figure 3. The above graph shows the clustering among 

number of vehicles, number of causalities and day of 

week. 
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Figure 4. Association rules 

After doing association, classification is done for 

getting decision tree. By observing the decision tree we 

can make decisions easily. 

 

 

 

Figure 5. Decision tree 

Figure 5 shows when police is > 2 or <=2 the intensity 

of accidents on different days of week. 

 

Figure 6. Decision tree 

Figure 6 shows accident severity on different days of 

week depending on police force and speed limit. 

On the clustered dataset regression was done for 

identifying the relationship between / among the 

variables. 

 

 

 

 

Figure 7. Linear regression between accident severity 

and police force. 

From the above graph we can predict what the accident 

severity is when there was a certain police force. 

The following figure shows the probability of police 

force when the accident severity is 5. 

 

Figure 8. Shows another decision tree. 

By applying factor on police force and following below 

steps will result in tree as shown in next figure. 

 

Here we see the result shows many attributes involved. 

Therefore if all the attribute values are met, there will 

be high probability of accidents. 

 

Figure  8. Decision tree after applying factor on police 

force. 
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6.  Future scope 

The analysis says that, if the accident severity is more 

than it means the police force at that place is less. 

Therefore there is a need to engage police force at 

places of need. With proper police force and speed 

limits accidents happening can be reduced which leads 

to reduction in the amount used to spend on causalities. 

The decision trees says that on Tuesday more accidents 

are happening, therefore on Tuesdays the traffic lanes 

have to be diverted to some other lanes at regular 

intravels to reduce accidents. Here we have 

implemented it based on only some attributes, but if 

this is implemented based on real geographical areas 

related data, we can find the location (latitude 

,longitude) exactly where an action is supposed to be 

taken. With this results and conclusions we can end 

saying that if proper measures are taken and 

implemented really, we can see an accident free 

society. 
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