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Abstract: This project is based on the crime rates happening in 

our city and the measures taken to curb them to help in 

strengthening the perception of security in the minds of women 

and also people who are travelling alone at night. Safe route 

recommendation is an important part of the field of intelligent 

transportation, which can provide the guidance of travel mode 

and travel route for women as well as to travellers. The current 

route recommendation method has the complexity of urban 

transports, such as single traffic plan recommendation that 

often fails to meet the expected requirements.  In order to solve 

the limitation of the one-way vehicle travel method, we propose a 

safe route recommendation method which includes three modes 

of transportation, including cars/cabs/auto rickshaws, public 

transport vehicles, and walking. The routes are represented in 

different color each denoting a different degree of safety gives 

user a choice to choose from. The routes/paths are categorized 

into high, medium and low risk areas. In GI Science, problems 

related to routing systems have been deeply explored an 

approach to provide risk score defined by crime rates for 

generating safe routes This obtained data is then displayed in a 

map with red, yellow and green patches denoting high, medium 

and low risk areas respectively. Thus, data are classified by the 

decision tree (ID3) algorithm. A geospatial repository is used to 

store tweets related to crime events of the city and the city’s street 

network is converted into graph format which will make the 

routing and classification mechanism easier. A forecast related 

to crime events that can occur in a certain place with the 

collected data was performed. The ID3 classifier classifies each 

routes into the following labels High, Medium, Low which 

describes the extent to which the specific route is risky. Our 

application presents all possible shortest and safe paths between 

the starting and destination point to the user. 

 

Keywords: Classifier, Data Mining, Decision tree algorithm, 

Safe route recommendation. 

I. INTRODUCTION 

Crime accidents are on a rise all over the world. It is 

possible to analyze this data to increase the awareness and 

safety of citizens with the advanced technology and the crime 

related data are easily available now-a-days. We use the 

dataset of Tamil Nadu to propose a model for determining the 

safest path from one location to other.  
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All the crime accidents data sets over the past 15 years that 

had occurred in Tamil Nadu are collected. The parameters 

are path ID, path length in (km), risk score along with 

address and risk extent (high/medium/low).  These data sets 

consist of all the Crimes happened within 15 years. These 

data sets are taken based on traffic violation to assault, more 

theft and attempt to murder. Each incident occurred within 

the city within 15 years is considered in the datasets. These 

datasets is suited for our daily needs. For this the data is 

extracted and mined in such a way to suit the need of this 

application. The path ID used is unique.  The path length is 

calculated from the street profile and also be extracted from 

address. The risk score is extracted from the number of crime 

incidents happening in the particular area. For each path the 

crime rate will be set- if it is below 5 it is considered as low, 

above 5 is high and around 5 is medium level of risk. 

II.  METHODOLOGY 

 

 
Figure 1: System Overview 

Client enters the location (the source and destination) 

into the application which is an important route 

parameter. This information is sent to the route planning 

system, where the model generates all possible routes 

between the source and destination and sends the location 

coordinates of the routes to the filter which calculates a 

weight factor based on the past crime data, distance and 

number of public transports available on each route.  
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Based on the score calculated by the model the routes are 

classified and represented in different color each denoting a 

different degree of safety (extent to which that specific route 

is safe) gives user a choice to choose from. 

A. Client Device 

The client device can be any device that is handy and it 

portable so that it is easy for the users to carry it anywhere 

they want. Few examples of such devices are, mobile phones, 

Personal Digital Assistant (PDA), etc. 

B. Route Planning System 

Route Planning System is a model in which a risk score is 

assigned to each edge(path) based on several parameters such 

as crime data, the total probability of a crime happening at 

that specific path, traffic intensity, number of surveillance 

cameras and the spatial constrains imposed by the structure 

of the city’s road network that are collected in real time. 

Based on the risk score the routes/paths are categorized into 

high, medium and low risk areas. In our model we use 

Iterative Dichotomiser 3 or ID3 is an algorithm. 

C.  Iterative Dichotomiser 3 or ID3 Algorithm 

Iterative Dichotomiser 3 or ID3 is an algorithm which is 

used to generate decision tree. First a table is created which 

contains street number versus all the categories of crimes for 

a training data set. The basic step in constructing ID3 

decision tree is attribute selection. The two mathematical 

terms used to process attribute selection are Entropy and 

Information Gain. These 2 terms will be used by the ID3 

algorithm to determine which attribute will be selected to 

become a node of decision tree. All the records in the table 

are referred as the Collection(c).  

 

TABLE- I: SAMPLE OF TRAINING DATASET 

Path_ID Path_Length 

(kilo meters) 

Risk_Score Label 

(extent of 

risk) 

1000 1.25 8.23 High 

1001 2.34 5.12 Medium 

1002 3.12 2.23 Low 

1003 2.11 7.45 High 

1004 2.05 0.46 Low 

1005 3.16 2.34 Low 

 

D. Map Data Source  

The city’s street network is converted into graph format 

which consist of nodes (N) and edges (E) which will make 

the routing and classification mechanism easier and simpler. 

E. Safety Data Source 

Dataset contains criminal incidents over few years that have 

occurred in the city. The various parameters considered are 

date of the incidence, the time and address of occurrence of 

the crime, the description of the crime, the category of the 

crime, action taken against the crime and geographical 

location of the occurrence of the incidence. The dataset 

consists of all the crimes that have occurred within few years. 

These crimes range from petty traffic violations to assault 

and attempt to murder. Each incident within the city that 

occurred within the period of time is considered in the 

dataset. 

III. PROPOSED APPROACH TO FIND SAFE ROUTE 

A. Input from the User 

The user must first log into his/her own profile/account 

which contains all the user’s details such as phone 

number, permanent address, gender, etc. Then the user 

will provide input in the form of two locations -source and 

destination respectively. From source to destination there 

maybe multiple possible routes. For each route the risk 

factors are analyzed and a risk score is calculated, based on 

which the safe routes are profiled and recommended to the 

user. Multiple possible paths will be analyzed for safety. 

B. Constructing the Classifier 

Based on the source and destination location entered by the 

user, all the possible routes and each route constituting a 

set of paths are analyzed and the risk total risk score for 

each route is calculated and the ID3 classifier classifies 

each routes into the following labels High, Medium, Low 

which describes the extent to which the specific route is 

risky. 

C. Risk Score calculation 

The safest route can be determined from the safety of all 

of its paths. The unsafe streets in that route will be 

analyzed further for risk score. Risk score is the risk 

involved in a particular street. [12] Risk weight for a street 

is calculated by summing up the multiplication of the 

count of occurrences of nth crime with the crime factor for 

that crime. The value of the crime factor is proportional to 

the punishment prescribed for the crime. More heinous the 

crime higher is the crime factor. Calculation of risk score 

of path-i:  

Risk score of path-i = Σ count ∗ Crime factor  

Where, Crime factor = the intensity of the crime. 

The route with the minimum amount of risk will be the 

safest route. The user will have the option to share the 

safest route on social media to let well-wishers know the 

route he will be taking. 

IV. DRAWBACKS OF EXISTING SYSTEM 

1. The existing idea suggests only one safe route without 

giving any other choice to the user. 

2. The system recommends route based on past crime 

report including the frequency in which the crime 

occur, but it not based on any real time data. 

3. The recommendation system takes only crime 

occurrence as the major factor determine safe route, 

where as it does not take any other factors (that are 

crucial to determine road safety) into consideration. 
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V.     RESULTS AND DISCUSSION 

According our proposed system, based on the calculated   

risk score the destination paths are classified and the best 

routes are presented to the user, the various features of our 

system are as follows: 

1) Our proposed recommendation system takes not only 

crime occurrence as the major factor determine safe 

route, but also take other factors (that are crucial to 

determine road safety) such as availability of public 

transport, demographic data etc., into consideration. 

2) The proposed system recommends route not only based 

on past crime report including the frequency in which 

the crime occur, but also based on the real time data. 

3) Our proposed route recommendation system, 

recommends a number of routes represented in different 

color each denoting a different degree of safety (extent to 

which that specific route is safe) gives user a choice to 

choose from.  

4) The system gives perfect visual representation of the 

extent to which the recommended route is safe to the 

user.  

VI. CONCLUSION 

An application of data mining, which will determine the 

safest route from source to destination based on ID3 decision 

tree algorithm, has been presented. The safety of the user can 

be assured if this application is used. The Application 

minimizes the risk involved while travelling through a 

particular area based on risk score. Social support through 

social media or messaging and additional facilities will also 

be   provided to ensure that close ones know where the 

particular user will travel from. In future scope, the data can 

be analyzed to reinforce security in the areas within the city 

which are less secure or risk prone. In another perspective, 

profiling of criminals can be done based on past crime 

reports.  For this, repetitive offenders can be mapped to their 

corresponding categories of crimes or their areas of activity 

to help solve future cases. In addition, safer areas from real 

estate perspective can be determined. Also verified users can 

travel together for common destinations. 
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