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ABSTRACT 

Vehicle theft is increasing day by day, the task of finding the theft vehicles and the criminals has become tedious and gradually 

difficult. Traffic police department generally uses the conventional way of manually searching records of criminals, when any 

suspect is detected. By monitoring the criminal records and database, the prediction for the theft vehicle can be done. We are 

focused on creating and deploying a collaborative application in Android to build and deploy an application that can help 

maintaining and tracking traffic related criminal records with the help of sequential pattern data mining as well as clustering and 

frequent pattern matching data mining techniques in which trends found in similar events from past are used to predict the 

criminals of vehicles. 
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1. INTRODUCTION 
Data mining is the method of extracting the useful information 

from the database which can be used in analyzing the data that 

can help in taking some decisions based on the data. Data 

mining can be used in finding of engaging characteristics and 

trends that are not explicitly represented in the usual 

databases. This techniques can play an important role in 

understanding data and in capturing fundamental relationship 

among data instances, one such technique is sequential pattern 

mining. 

Sequential pattern mining deals with a sequence database 

consisting of sequences of well-ordered elements or events. In 

Sequential pattern mining the sequence of data is formed that 

is then matched with certain patterns that are being generated.  

Occurrence of certain events in time, e-commerce website 

traversal, computer networks in routing and something as 

simple as the spelling of a text string are examples of where 
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the occurrence of sequences may be significant and where the 

recognition of frequent (entirely or in partial order) 

subsequences might prove useful. It is for the discovery of 

these such subsequences that the technology of Sequential 

pattern mining has arisen. 

Similarly, in our project work the sequence of data will be 

formed with which the generated patterns will be matched to 

analyse the sequence of data occurring frequently. 

In this project work, the focus is being implied on structuring 

and using the techniques of data mining to analyze the vehicle 

Theft cases. Cases of Vehicle theft detection for prediction of 

criminals include data describing different criminal cases that 

are solved or to be solved. We propose a framework in the 

form of android application, a generalized one, to discover 

different types of patterns in theft data sets effectively. These 

patterns can then be further used to recognize a variety of 

interactions among factor of theft and prediction of criminals. 

2. DATA MINING IN POLICE ADMINISTRATION 

Till now police in India is using ICT and computers for 

electronic data collection and computerization of various 

processes through its software like CIPA, CCIS, CCTNS and 

others. These software have helped a lot to the police for 

searching relevant record of the crime and criminals and other 

relevant information required time to time and hence, time and 

efforts are being saved. But with the help of data mining, 

police can benefited by extracting beneficial trends and 

patterns and behavior among similar cases for making future 

planning.[4]  By using the Data Mining in the Vehicle Theft 

cases the data of criminal records can be transformed into the 

information and then finally into the knowledge using certain 

Data Mining Algorithms. 

In today’s modern culture Android phones is like a must need 

for every individual to have. Applying the most intelligent  

techniques like Data Mining along with the latest technologies 

like Android phones can be considered as one of the most 

beneficial Application for the Traffic police department which 

can spontaneously help them searching the criminal records 

and analysing the theft data. By analysing this data and by 

gaining the knowledge the efforts for avoiding the future 

crimes can be taken. Thus, helping in future planning. 

 

3. TECHNIQUE FOR SEQUENTIAL 
PATTERN DATA MINING 

3.1. Apriori Algorithm 
Apriori is an algorithm for frequent item set mining 

and association rule learning over transactional databases. It 

ensues by finding the individual items, which occur 

frequently, in the database and encompassing them to item 

sets, which are although larger but the item sets still appear 

sufficiently often in the database. These item sets, which occur 

frequently and discovered by Apriori, can be utilized to 

determine association rules which highlight general trends in 

the database: the applications of which can be seen in domains 

such as market basket analysis. 

Apriori is intended to operate on databases encompassing 

transactions like compilation of stuff purchased by customers. 

Whereas some algorithms are structured to discover 

association rules in data which consist of no transactions, no 

timestamps (a common example being the sequencing of 

DNA). In the Apriori, each transaction is considered to be a set 

of items. Given a threshold C, the item sets are identified by 

the Apriori algorithm which are subsets of at 

least C transactions in the database. The "bottom up" approach 

is used by Apriori, where frequent subsets are extended 

one item at a time (a step known as candidate generation), and 

clusters of candidates are verified against the data. The 

algorithm ends when no further positive extensions 

are acknowledged. 

Apriori uses breadth-first search and a Hash tree structure 

to count candidate item sets efficiently. Then a candidate item 

sets of length k is generated from item sets of length K-1. Then 

it prunes the candidates whose sub pattern are infrequent. 

According to the downward closure lemma, the candidate set 

contains all frequent k-length item sets.[2] After that is done, 

the transaction database is scanned to 

determine frequent item sets among the candidates. 

Apriori is one of the efficient algorithm that can be applied in 

our project work as it is related with finding the frequently 

occurring data sets. By applying Apriori algorithm on vehicle 

theft data the frequently occurring data related to some areas 

and some age group of people, etc. can be analysed to gain the 

knowledge of areas where the crime is committed more 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-1, ISSUE-6, NOVEMBER-2014 E-ISSN: 2349-7610 

VOLUME-1, ISSUE-6, NOVEMBER-2014 COPYRIGHT © 2014 IJREST, ALL RIGHT RESERVED                                                                                   35 

 

frequently and also the age group of people who are 

responsible for frequently committing the crime.   

Following is the pseudo code for the algorithm for a 

transaction database T, and a support threshold of . The 

usual set theoretic notation is employed, though it is to be 

noted that T is a multiset.  Is the candidate set for level . 

Generate () algorithm is assumed to generate the candidate sets 

from the large item sets of the preceding level, by notifying 

the downward closure lemma. The data structure that 

represents candidate set , which is initially assumed to be 

zero, is accessed by the count[c]. Many details are omitted 

below, the data structure used for storing the candidate sets, 

and counting their frequencies is usually 

the most important part of implementation. 

 

4. TECHNIQUE FOR FREQUENT  
PATTERN DATA MINING 

4.1. FP Growth Algorithm 
FP Growth Algorithm is another algorithm that can be applied 

in our project work of Vehicle Theft Detection. In our project 

work as well as in Data Mining the task of finding the frequent 

patterns is very important and tedious job. FP Growth 

algorithm is one of the algorithm designed for the same 

purpose of finding the frequent patterns in large database. 

When there is large set of database having numbers of 

frequent patterns then this task is quite expensive and difficult. 

FP-Growth algorithm is efficient and scalable algorithm for 

mining the frequent patterns by pattern fragment growth which 

uses the prefix-tree structure for storing the crucial 

information about the frequent patterns. This prefix-tree 

structure in FP-Growth algorithm is called as frequent pattern 

tree (FP-tree). 

FP-Growth algorithm makes use of techniques of Apriori and 

Tree projection together to find the frequent patterns in the 

large database.  In later studies the FP-Growth algorithm is 

proved to be most efficient algorithm of Data Mining as it 

makes use of tree structure which helps in finding frequent 

patterns more efficiently. This algorithm is an alternate way 

for finding the frequent item set without using candidate 

generation which helps in improving the performance. 

Following is algorithm for FP tree construction: 

 

By using this algorithm the FP-Tree is constructed in two 

scans of database. The first scan selects and sorts the set of 

frequent patterns and second scan constructs the FP-tree. 

After constructing the FP-tree it is possible to mine it to find 

the frequent patterns in the database. The FP-Growth 

algorithm can be given as follows: 
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When the FP-tree contains a single prefix-path, the complete 

set of frequent patterns can be generated in three parts: the 

single prefix-path P, the multipath Q, and their combinations 

(lines 01 to 03 and 14). The resulting patterns for a single 

prefix path are the enumerations of its sub paths that have the 

minimum support (lines 04 to 06). Thereafter, the multipath Q 

is defined (line 03 or 07) and the resulting patterns from it are 

processed (lines 08 to 13). Finally, in line 14 the combined 

results are returned as the frequent patterns found. 

From above generated two algorithms the frequent patterns 

can be found in huge set of database that can be used to carry 

out data mining to gain the knowledge and take the decisions 

respectively.  

5. DATA PROCESSING 
4.1 Data Collection 

The dataset used for this work is to be collected from Traffic 

Department, Pune. The dataset would contain the data from 

last few years. 

4.2 Data Preprocessing 

In this Project, the theft data is used which consists of various 

parameters as Name of vehicle owner, city, Name of police 

station where case is reported, case registration number etc., 

pre-processing means removing the other unwanted 

parameters from the dataset. Data pre-processing includes 

following processes: 

4.3.1 Data Cleaning 

In this stage, a consistent format for the data model is to be 

developed which will take care of missing data, finding 

duplicated data, and weeding out of bad data. Finally, the 

cleaned data will be transformed into a format suitable for data 

mining. 

4.3.2 Data selection 

At this stage, data relevant to the analysis will be decided on 

and retrieved from the dataset. 

4.4 Data transformation 

This is also known as data consolidation. It is the stage in 

which the selected data is transformed into forms appropriate 

for data mining. 

4.5 Analyzing data using predictive data mining 

concepts 

In this phase the extracted patterns are processed using 

predictive data mining algorithms which would lead to an 

improved approximate prediction. 

 
Fig 4.1 Basic workflow of the system. 
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6. CONCLUSION 
At present, data are being actively collected and stored in large 

data-warehouses in most of the government and social 

organizations. It is the necessity of the time to recognize the 

potential value of these data stores as an information source 

for making useful decisions. Data mining can cater this 

requirement of decision support in every area of the 

enforcement agencies. We have tried to use this effective 

concept for effectively finding the criminal records and 

guessing the actual suspect of the crime which has been done. 

We have used this data mining technique to study criminal 

cases which can help traffic department to analyze the details 

like prone areas of crime, age group of people committing 

crime, etc. and finally maintaining the effective criminal 

records which can help in any case study. 
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