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Abstract— Crime is an unlawful act punishable by a state or 

other authority. Crime can be analyzed in devising solutions 

to crime problems, and formulating crime prevention 

strategies. Analysis of crime can be done in exploring the US 

city, Toronto's crime data via their Open Data portals. 

Toronto Police launched a public safety data portal to enlarge 

clarity between the public and officers. Accordingly, we had 

the chance to explore Toronto’s crimes via the Toronto Police 

Service Public Safety Data Portal. We especially engrossed 

in Major Crime Indicators (MCI) 2016 which contains a 

planar record of 32, 612 reports for 2016 (The only year that 

the data was made available). This paper integrates methods 

of crime analysis with its report data and process of crime 

.This section describes particularly on crime happening, 

crime analysis, data explored in year wise and generating a 

map for the exposed data .This can be analyzed using two 

clustering types: one is K-Means and the other is Hierarchical 

Clustering. The analysis can be done using R language. R is 

the most comprehensive statistical analysis package 

available. 
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I. INTRODUCTION 

Data analysis is a process of auditing, scrutinizing, sizing up, 

and modeling data with the goal of coming upon practicable 

data, hinting decisions, and bearing deciding. Crime 

analysis is a law social control mapping that involves 

taxonomical analysis for identifying and analyzing figures 

and courses in crime and disquiet. Data on conventions can 

help law enforcement offices distribute resources in a more 

efficient manner, and assist investigators in identifying and 

arresting suspects. In statistical diligences, data analysis can 

be separated into descriptive linguistics, exploratory data 

analysis (EDA), and confirmatory data analysis (CDA). One 

advised resolution is that a crime or law-breaking is an act 

abusive not only to some single person but also to a 

residential area, companionship or the state. 

Toronto’s crime can be examined before in 

MATLAB where it is a proprietary programming 

terminology originated by Math Works, MATLAB accords 

matrix uses, platting of mappings and information, 

implementation of algorithmic rule, existence of user ports, 

and intervene with programs written in other languages, 

admitting C, C++, C#, Java, Fortran and Python. 

MATLAB has several rewards over other methods or 

languages: Its basic data element is the matrix. A simple 

integer is counted a matrix of one row and one column. 

Various mathematical operations that work on arrays or 

matrices are built-in to the Mat lab surroundings 

The analytic thinking of crime was commenced in 

exploring the US city, Toronto's crime data via their Open 

Data portals. Toronto Police launched a public safety data 

portal to increase transparency between the public and 

officers. Accordingly, we had the chance to explore 

Toronto’s crimes via the Toronto Police Service Public 

Safety Data Portal. We particularly interested in Major Crime 

Indicators (MCI) 2016 which contains a tabular list of 32, 612 

reports for 2016 (The only year that the data was made 

available). 

The analysis can be done using R Studio in which R 

is a programming language and software environment for 

statistical analysis, graphics representation and reporting. 

A. Segmentation Types 

Within the overall portal, we have many segmentation in 

Toronto crime analysis. 

1) Assault 

The direct or indirect application of force to another person, 

or the attempt or threat to apply force to another person, 

without that person’s consent 

2) Auto Theft 

The act of taking or another person's vehicle (not including 

attempts). Auto Theft figures represent the number of 

vehicles stolen. 

3) Break & Enter 

The act of entering a place with the intent to commit an 

indictable offence therein. 

4) Robbery 

The act of taking property from another person or business by 

the use of force or intimidation in the presence of the victim. 

5) Theft Over 

The act of stealing property in excess of $5,000 (excluding 

auto theft). 

6) Homicide/Murder 

a) Occurrence 

The homicide category includes the offences of First Degree 

Murder, Second Degree Murder, and Manslaughter. A 

homicide occurs when a person directly or indirectly, by any 

means, causes the death of another human being. 

b) Victim 

Any deceased person where the offence of First or Second 

Degree Murder or Manslaughter was committed. Type: 

Homicides are categorized into three types: 

 Stabbing 

Where the cause of death was as a result of an edged weapon 

(such as a knife or other blade). 

 Shooting 

Where the cause of death was as a result of being shot with a 

firearm. 

 Other 

Where the cause of death was as a result of other methods 

such as blunt force trauma or strangulation. 

II. RELATED WORK 

Toronto’s crime can be analyzed before in MATLAB where 

it is a proprietary programming language developed by Math 

Works. MATLAB’s functionality can be greatly expanded by 

https://en.wikipedia.org/wiki/Data_modeling
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Exploratory_data_analysis
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
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the addition of toolboxes. Our project shows existing Crime 

analysis algorithm. 

1) The Crime analysis and prediction using data mining is 

the starting process of data analysis. Crime analysis and 

prevention is a systematic approach for identifying and 

analyzing patterns and trends in crime. 

 Our system can predict regions which have high 

probability for crime occurrence. 

 It can visualize crime prone areas of crimes. 

 It speed up the process of solving crimes. 

 Using data mining we can extract previously unknown 

information of unstructured data. 

2) Predictive crime mapping is the perfect one to analyze 

the crime according to the record. 

 Geographic Information Systems (GIS) have emerged as 

a key tool in intelligence. 

 GIS is mainly used to lead policing and spatial 

predictions. 

 It is used by many police services to reduce crime. 

 The statistics of crime model was able to predict future 

BNEs for residential and commercial locations. 

 The automated model provides continually updated 

predictive maps. 

3) An efficient k-means clustering algorithm: analysis and 

implementation  

 Clustering troubles arise in many different applications, 

such as data mining and cognition uncovering, 

information compaction and vector quantization and 

form recognition and pattern categorization. 

 The clustering  include approaches based on splitting and 

merging such as ISODATA, randomized approaches 

such as CLARA, CLARANS ,methods based on neural 

nets. 

 In k-means clustering, we are given a set of n data points, 

the problem is to determine a set of k points in Rd, called 

centers. 

4) Crime prediction and forecasting in Tamilnadu using 

clustering approaches 

 Crime analysis is a systematic way of detecting and 

investigating patterns and trends in crime. 

 In this work, we use various clustering approaches of 

data mining to analyses the crime data of Tamilnadu. 

 The result of K-Means clustering algorithm is visualized 

using Google Map for interactive and easy 

understanding. 

5) Role of GIS in crime mapping and analysis 

 Crime mapping and spatial analysis of crimes are 

acknowledged as strong method for the learning and 

control of crime 

 This research blends statistical methods (cluster analysis) 

and spatial models created with GIS, established on 

police crime reports. 

 This paper puts on the diverse utilities of GIS to 

recognize the hot spots of crime. It encourages the 

advancement of investigation inclination strategy for 

policing. 

III. PROPOSED SYSTEM 

The analysis process can be easily done in R language. 

R programming language is a free programming language 

and software environment for statistical computing and 

graphics that is supported by the R Foundation for Statistical 

Computing. The R language is widely used between actuaries 

and data miners for acquiring statistical software system and 

data analysis. R is a GNU package. The source code for the 

R software surroundings is coded mainly in C, Fortran, and 

R. R is freely usable under the GNU General Public License, 

and pre-compiled binary versions are allowed for  several 

operating systems. While R has a command line interface, 

there are several graphical front-ends uncommitted. 

This process involves some of the modules that has a clear 

explanation 

A. Module 1 - Downloading, Installing and Starting R 

Firstly download the R Programming language software and 

R Studio with the current version. Install the downloaded R 

Studio and run the software .Once the software was installed, 

start and open the R Studio. Install the required packages in 

the packages section .Type the coding in terminal and see the 

respected output in plots section. 

B. Module 2 – Basic Data Exploration 

A composed papers that ponders a happening, unusual ill, 

accidental, deviation from standard commit, or situation that 

involves follow-up execute. The occurrence year ranged from 

2000 to 2016, but report year is only 2016. This means people 

came to police to report incidents happened 16 years ago .The 

crimes happened in 2016 reported data has been explored. 

After exploring each and every data can be used in every 

crime. 

C. Module 3 – Clustering analysis 

1) K-Means Clustering 

K-Means is one of the most popular “clustering” algorithms. 

It is the process of partitioning a group of data points into a 

small number of clusters. As in our crime data, we measure 

the number of assaults and other indicators, and 

neighborhoods’ with high number of assaults will be grouped 

together. The goal of K-Means clustering is to assign a cluster 

to each data point (neighborhood). Thus we first partition data 

points (neighborhoods’) into k clusters in which each 

neighborhoods belongs to the cluster with the nearest mean, 

serving as a prototype of the cluster. As one of the unattended 

learning algorithms, we use K-Mean to construct models that 

assist us interpret our data better. It changes us to learn groups 

of untagged data points. 

2) Interpretation 

 First cluster has 121 neighborhoods, and second cluster 

has 10 neighborhoods. 

 If the ranges of these numbers seem strange, it’s because 

we standardized the data before performing the cluster 

analysis. The negative values mean “lower than most” 

and positive values mean “higher than most”. Thus, 

cluster 1 are neighborhoods with low assault, low auto 

theft, low break and enter, low robbery and low theft 

over. Cluster 2 are localities with ravish, auto-

suggestion, and break away, looting and theft. It is good 

that these two groups have a significant variance in every 

https://en.wikipedia.org/wiki/List_of_GNU_packages
https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/Fortran
https://en.wikipedia.org/wiki/GNU_General_Public_License
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/Command_line_interface
https://en.wikipedia.org/wiki/Graphical_user_interface


Implementation of Crime Analysis using Clustering Algorithms 

 (IJSRD/Vol. 6/Issue 02/2018/625) 

 

 All rights reserved by www.ijsrd.com 2293 

variable. It indicates that each variable plays a significant 

role in categorizing clusters. 

 The first, second and third regions should all go to cluster 

1, the fourth regions should go to cluster2, and so on. 

 A measurement that is more relative would be the within 

and betweenness. withiness tells us the sum of the square 

of the distance from each data point to the cluster center. 

Lower is better. Bewildered assures us the sum of the 

squared space between cluster centers. Ideally we want 

cluster centers far apart from each other. 

 Available parts is self-explanatory. 

3) Hierarchical Clustering 

For the hierarchical clustering methods, the dendrogram is the 

chief graphical puppet for acquiring penetration into a cluster 

result. If we choose any height along the y-axis of the 

dendrogram, and move around the dendrogram 

approximately the number of lines that we cross, each line 

represents a cluster. 

For example, if we look at a height of 10, and act 

across the x-axis at that height, we’ll intersect two lines. That 

specifies a two-cluster solution; by adopting the line down 

through entirely its branches, we can see the names of the 

neighborhoods’ that are admitted in these two clusters. 

Looking at the dendrogram for the Toronto’s crimes 

information, we can see our data points are very unbalanced. 

From the lead of the tree, there are two discrete groups; one 

radical consists of brunches with brunches and more 

brunches, while another radical only comprises few 

neighborhoods', and we can see these neighborhoods’ are 

Toronto’s most dangerous neighborhoods’. 

4) Interpretation 

With 2-cluster solution, we have 128 neighborhoods’ in 

cluster 1, 3 neighborhoods’ in cluster 2. 

With 3-cluster solution, we have 128 neighborhoods’ in 

cluster 1, 2 neighborhoods’ in cluster 2, and 1 neighborhood 

in cluster 3. And so on until 6-cluster solution. 

D. Module 4 – Making a Map of Toronto’s Crimes 

There are many software package for plotting and controlling 

spacial information in R. we are going to use ggmap to 

acquire a elementary and easy map of Toronto’ crimes. It’s 

clear to see where the major crimes in the city happen. A large 

absorption in the Waterfront area, South of North York is 

more passive than any other areas. However, point-stacking 

is not accommodating when equating high-density areas, so 

let’s simplify this visualization. This is certainly more 

interesting and more beautiful. Some crimes, such as 

Assaults, and Break and Enter occur all over the city, with 

absorption in the Waterfront areas. Other crimes, such as 

Auto Theft has a some more points in the west side when 

compared to the east side. Robbery and Theft Over mainly 

have bunches in the Waterfront areas. 

1) Working Module of Crime analysis 

The proposed system architecture involves the R software 

downloading, installing and running it. The data are explored 

and the Toronto crime analysis .csv extension can be 

imported in the RStudio. All the process can be done and the 

plots are displayed with the respected themes installed. The 

data are analyzed and can be executed in clustering algorithm 

and using this algorithm maps are generated. 

 

 
Fig. 3.0: Working Module of Crime analysis 

IV. SYSTEM ARCHITECTURE 

The following system flow diagram designates the successive 

events in the nominated system. One usually only used 

advance in prognostic patrolling seeks to forecast where and 

when crime will encounter and the concentrates on who will 

dedicate crime or become a victim. 

In the above figure 4.0 the data set can be analyzed 

and these datasets can be predicted comparatively with large 

amount of past crimes. Then the data analyses the patterns 

and correlations in the past crimes. The maps are generated 

with the predictive algorithm likely to happen in future. Then 

there is a response from the officers. The people who are risk 

identifies probable perpetrators or victims of violence. 

 
Fig. 4.0: System Architecture 

V. DEVELOPMENT ENVIRONMENT 

A. Rstudio 

 The RStudio  open source and commercial  mixed 

growth surroundings are the premier IDE for the R 

language. 

 RStudio Connect is the berth to publish all the work your 

teams produce in R. 

 RStudio Shiny, Shiny Server, Shiny Server 

Pro and shinyapps.io  assist you to develop and publish 

interactive web applications. 

 The RStudio squad also contributes cipher to many R 

bundles and  design. 

 

 

https://www.rstudio.com/products/rstudio/
http://www.rstudio.com/pricing/
https://www.rstudio.com/products/connect/
http://shiny.rstudio.com/
http://www.rstudio.com/products/shiny/
http://www.rstudio.com/products/shiny-server-pro/
http://www.rstudio.com/products/shiny-server-pro/
http://www.rstudio.com/products/shinyapps/
http://www.rstudio.com/products/rpackages/
http://www.rstudio.com/products/rpackages/
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B. Data Exploration: 

This paper takes place with two major indicators of crime. 

One is five segmentations of crime called Toronto’s’ crime 

and the other is homicide. 

 

C. Clustering Algorithms 

1) K-Means 

The k-means clustering algorithmic rule seeks to burst a 

given anonymous information set into a determined number 

(k) of clusters. Initially k count of so called centroids is 

preferred. A centroid is a data point at the center on of a 

cluster. 

 

D. Hierarchical Clustering 

In hierarchical clustering, the two almost like clusters are 

mixed and go forward to mix until all targets are in the 

same cluster. Hierarchical clustering develops a tree that 

demonstrates the pecking order of the clusters. Hierarchical 

clustering is believed an unattended clustering method acting. 

 

VI. RESULT 

The vast majority of the crime happens in many cities. 

Geography is a natural way to organize information in law 

enforcement. You can use the geographic advantage in 

administrative crime mapping to provide an easy-to-

understand view into your agency’s activities. Mapping and 

analysis can help you establish the effects of a comprehensive 

social control systematic plan  to government functionaries, 

furnish a common operating depict to commandants during 

strategic Comp Stat encounters, and put across with the 

public through an interactional Web site. It aids in all looks 

of the business concern of law enforcement. 

 

VII. CONCLUSION & FUTURE ENHANCEMENT 

A. Conclusion 

Firstly the maps are categorized into five phases. The latitude 

and the longitude of the Toronto can be marked in the map. 

The coordinates are displayed with the respective latitude and 

longitude. The five types of crime are categorized as soon as 

the map executed. After the crime are altogether displayed as 

a whole which are executed as a map. Finally the crime can 

be generated with all the crimes in the map. 

B. Future Enhancement 

The phase II work can also be done in “PYTHON”. The 

future work of crime analysis is done in python programming 

languages. Python is one of those rare languages which can 

claim to be both simple and powerful. Python is an easy to 

learn, powerful programming language. It has effective high-



Implementation of Crime Analysis using Clustering Algorithms 

 (IJSRD/Vol. 6/Issue 02/2018/625) 

 

 All rights reserved by www.ijsrd.com 2295 

level data constructions and a simple but efficient access to 

object-oriented programming. 
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