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Abstract  

In crime analysis, finding similar case subsets is an important role for finding clues to solve crimes. In this paper, 

an attribute weighted fuzzy clustering algorithm is used for finding similar case subsets from large datasets. The weightage 

is calculated for both numerical as well as categorical datasets. Overlapping and non-overlapping interval methods are 

applied to find the weights for each and every attributes. These attributes are classified according to their weights. Then the 

fuzzy clustering algorithm is used to cluster the data records. The experimentation is done by using real murder crime 

datasets which are collected from local police stations and state level crime record bureau (SCRB),  and most of the murder 

cases are solved by this method and this will be applied in future for unsolved crimes. This experimentation is also done by 

using genetic algorithm to find the accuracy of the results. 

Key words: fuzzy clustering, genetic algorithm, overlapping, non-overlapping.  

1 Introduction  

Millions and millions of crimes occurring in law 

and enforcement organization in all over the world. This 

has been the great challenge for the law enforcement 

officers to solve crimes faster. Numbers of advanced 

methods have been used for solving crimes. One of 

methods is data mining. Data mining methods are applied 

to making the solution easier, convenient and practical to 

explore knowledge for large databases in an organization 

(Chen H, 2002). In order to attain the successful 

investigation, available data sources like offender 

demographic information, criminal background 

information, previous investigation files, police arrest 

records, photographs and video files, etc., are very 

essential (Ozgul F,2011). To investigate criminals as 

individual as well as criminal networks are identified by 

the application of criminal intelligence process (Morselli 

C, 2009) (Sparrow M.K, 1991). Therefore, the crime 

investigation process can be organized into five steps such 

as collection of crime data, crime data and documents can 

be stored and processed, analysing the collected 

information which are useful for finding clues and solving 

the crimes in future (Hulst R.C.V.d, 2009). Genetic 

algorithms are used to find an accuracy which improves 

the classification and clustering results in data mining.  

Moreover, GA is also used for prediction, simulation and 

for finding other optimization methods (Verma G, 2012). 

Finding similar subset cases from large crime 

data is an important task for crime analysis or intelligence 

analysis in law enforcement departments. These subsets 

are provided to crime investigators to be obtained multiple 

clues from different cases. The data have been taken from 

law enforcement department especially from local police 

stations in Tamil Nadu state and these data are collected 

from SCRB (State Crime Record Bureau). These cases are 

filed against the different offenders who are involving in 

different murder cases. For example, the offender in case1 

did the murder by assaulting due to money transaction 

quarrel. In case2, the offender done the murder by 

assaulting  due to previous family enmity. Therefore, the 

following table shows that the different murders happened 

for different reasons and by using different mode of 

operandi. 

From the above cases, the investigators will come 

to the conclusion that the offenders are of gender male, 

their age group is between (21-30) and their motivation is 

sexual offence and the mode of operandi used is assault. 

So, finding similar cases subsets assist the process of 

crime investigation and also improves the efficiency of an 

investigation. 

In a conventional system, finding similar case 

subsets is relatively inefficient because the intelligent 

analyst use query system to process the similar subsets. 

Mostly, analysts use one of case is a seed case and 

depends on that seed case, they test each and every cases 

one by one. So, the reviewing process is a time taken 

process. Instead of time taken process, computer aided 

approaches may be useful for investigators to find the 

similar subset cases of large number of cases without 

using a seed case is in demand. 

In previous manual query process of databases is 

not successful because all the attributes are treated equally 

so it is not efficient for different case categories. When 

querying the databases, analysts are querying some of the 

specific attributes such as gender group, age, motivation of 

the murder and what is the mode of operandi they have 

used for doing the particular murder. Finding the weights 

of each attribute is addressed (Kaur M, 2012). In this 

addressing, weights of the attributes are given by different 

analysts and this will make the system inefficient and 

therefore the attribute weights are found by automatically 

and it makes more result oriented and less convincing. 
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Therefore, the automatic way of finding similar subsets is 

needed. 

In this paper, an attribute weighted fuzzy 

clustering algorithm is proposed to find the similar case 

subsets. First compute attribute weights and then using an 

attribute weighted fuzzy clustering algorithm to find 

similar case subsets: 

Hence, a mutual information dependent formula  

is proposed to generate a weight vector for entire attributes 

of input mixed data ie. both numerical and categorical is 

presented. 

Finally, the grouping of similar subsets is done 

based on Fuzzy clustering method clustering procedure in 

which the distance matching is carried out based on the 

attribute weights. To find similar cases for crime murder 

datasets, three important steps will be followed as 

An Attribute Fuzzy Clustering Method: 

a) finding new attribute weightage scheme 

b) finding proposed distance measure and 

c) Adapting fuzzy clustering method for finding 

mixed crime data. 

d) Experiment results show that an attribute 

weighted fuzzy clustering algorithm for 

finding similar subsets cases is very 

effective. This is applied for 5, 25 and 50 

iterations for real crime murder datasets 1, 2 

and 3[19]. 

e). Genetic algorithm is used for finding the 

cluster accuracy. The optimized cluster accuracy 

is found for 5, 25 and 50 iterations respectively 

for real crime murder datasets[17].The 

organization of the paper is as follows. Section2 

describes review of related works. An An 

Attribute Weighted Clustering method algorithm 

for finding similar case subsets for real crime 

murder datasets in crime applications is discussed 

in section3. Experimental results and genetic 

algorithm results for finding accuracy of 

classifier shown in section4 and finally section5 

concludes the research work. 

2   Review of Related work 

Data mining is the process of mining knowledge 

from large databases, data sources and warehouses. 

Several data mining techniques are used in several 

statistical agencies for finding patterns, records 

classification, analyzing of data, finding fraud detection, 

market research analysis, etc. Clustering process is very 

useful for combining data objects. Similar data objects are 

grouping into clusters and are very dissimilar when 

compared to other objects (Anuska Ferliogj, 2003)( Vahid 

Khatibi B ,2011)( Mohammadkhanloo M,2013). 

Information gain ratio is used for finding the weights of 

each and every attributes which are present in the 

databases (Lianhang Ma,2010) and for finding similar 

subsets K-Means algorithm is used (Apexa Joshi ,2014)( 

Kilan Stoffel ,2011). Some of artificial intelligence of 

crime matching techniques for finding burglary and other 

crime cases. Other techniques which are also used for 

matching crime cases are Perpsearch integrated spatial 

analysis, conventional analysis, social network analysis 

and biometric match for solving crimes (Ding L, 2009). 

The two most commonly used clustering algorithms are 

fuzzy C-means and subtractive clustering algorithms are 

implemented for non-linear functions. The different 

parameters are used for testing the performance for the 

above algorithms and finally the comparative results are 

recorded (Bataineh K, 2011). Classification and 

Correlation methods used to find the similarities and 

dissimilarities of data objects and grouping is done by 

clustering methods. Crime patterns will be identified by 

data mining techniques which is used for prevention of 

crimes in future[20].  Recently Chicago Police Department 

collaborated with geographic Information scientists and 

crime experts using Geographical Information System to 

investigate the crime hot spots to prevent occurrence of 

crimes in future[21]. 

Genetic algorithm is one of the optimization 

techniques which is very much useful for finding cluster 

accuracy. Genetic algorithms are applied in many fields 

such as stock market, science and technology, finance and 

biology, etc. Genetic algorithms provide better 

optimization solutions for accurate results and also applied 

for finding optimized results of attributes of databases. 

S. 

No. 
Gender Age Motivation 

Mode of 

operandi 

1. M 29 Money 

transaction 

Assault 

2. M 25 Previously 

enmity 

Assault 

3. M 21 Sexual offence Assault 

4. M 28 Previously 

enmity 

Assault 

5. M 21 Sexual offence Assault 

6. M 33 Sexual offence Stabbed with 

knife 

7. M 24 Sexual offence Stabbed with 

knife 

8. M 30 Sexual offence Assault 

9. M 40 Previous 

enmity 

Stabbed with 

knife 

10. M 28 Family 

problem 

Stabbed with 

knife 

11. F 35 Illegal contact Assault 

TABLE 1 Cases with Mixed Attributes 

 

 

3. Proposed Methodology 

Algorithm for finding similar case subsets for 

crime murder dataset. 

i). Weightage for numerical attribute: 

The weight of a numerical attribute ( i ) 

indicates the importance of attribute in different murder 

crime cases. 
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Where i – weightage for numerical data. 

ii).Weightage for categorical Categorical attribute: 
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                  Where i – weightage for categorical 

data. 

The weight of an attribute is a real value for both 

numerical and categorical attributes in different murder 

case categories. The larger the attribute weight, is more 

important in the murder case category. 

The different murder cases are recorded in the 

murder dataset that consists of both numerical and 

categorical attribute values. For example, ten various 

murder cases are shown in table 1. 

Distance of two cases: 

The distance is calculated by summing the 

distances of numerical attributes and categorical attributes.
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Where, di
nu(xi,yi) = distance measure for numerical data. 

di
ca (xi, yi) = distance measure for categorical data. 

i = weightage for numerical data. 

i  = weightage for categorical data. 

m1 = numerical object;   

m2 = categorical object. 

Distance measure for numerical data 
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Dissimilarity measure for categorical data 
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An attribute weighted fuzzy clustering algorithm 

Input: Dataset D, Weighted Attributes for numerical and 

categorical data ( i , i ).  

 Output: clustering result. 

Step 1: Initialize U= [ klu ] matrix, U (0) 

Step 2: Updating the membership  
 ku

 ,  
 1ku

   for 

numerical and categorical data.
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Step 3: Centroid computation for numerical data based on 

Centroid updation of numerical data. 

Step 4: Centroid computation for categorical data based 

on updation of k-centroids. 

Step 5: Go to step2, until 

     kk uu ,1 , then STOP. 

 

4 Results and Discussion 

4.1. Experimental setup  

The proposed approach has been implemented in 

Matlab 7.12. The experimentation was done for real crime 

murder datasets. Hence, crime murder data is collected 

from local police stations of South Chennai and as well as 

SCRB (State Crime Record Bureau). 

The database consists of all murder cases 

occurring since past five years. The experiment data 

includes 100 murder records with 10 attributes. Moreover, 

the original data were cleaned by pre-processed method. 

4.2 Experimental design and results 

Murder crime data is partitioned into training data 

as well as test data. Training data is used as the source for 

attribute weighting and test data is for finding similar case 

subsets. 

60% of data has been taken as training data to 

evaluate the weight of attributes. Among number of 

attributes, four attributes are taken as gender, age, motive 

of doing murder and mode of operands used for doing the 

particular murder. The remaining 40% of data are used for 

testing to find similar case subsets.  
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Figure 1   Clustering accuracy of AK- mode, AWFCM 

and GA-WFCM for real crime dataset1 for 50 

iterations 

 

 

  

 

 

 

 

Figure 2   Clustering accuracy of AK- mode, AWFCM 

and GA-AWFCM for real crime dataset2 for 50 

iterations 

 

 

 

 

 

 

 

Figure 3  Clustering accuracy of AK- mode,  AWFCM 

and GA-AWFCM for real crime dataset3 for 50 

iteration 

 

 

The similarities of the offenders found from test data are 

classified as: 

The offender’s those who have done the murders are of 

age group from 21 to 30. 100% offenders done the murder 

by assault. More number of murder cases are done by the 

motive of sexual offence in group1.In group2, 100% 

offenders are male offenders. From these murder cases, 

intelligence analysts easily analyse clues for further 

solving crimes. These information which are additionally  

provide the clues for prediction of crimes in future. 

5. Conclusion 
In this paper, a method of an attribute weighted 

fuzzy clustering algorithm is combined with genetic 

algorithm method is proposed. An Attiributed fuzzy 

Clustering method  is applied for real crime datasets which 

are collected from local police stations and state level 

crime record bureau (SCRB). Overlapping and non -

overlapping methods are used to find the weights of an 

attributes and distance measure is found for both 

numerical and categorical attributes. Finally, the 

experimentation is also done by using genetic algorithm 

for finding an accuracy of results. Hence, summarizing 

intelligence provides information which is used for 

prevention and prediction of crimes in future. 
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