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Abstract: An act done by any person which is against
the laws of the particular country or region is called
crime. A person who does this is called a criminal.
Almost without exception, people in America think that
the crimes are increasing at all-time high levels. Such
worries are linked to anxiety about drugs, permissive
childrearing, hedonism, declining academic standards,
and the collective inability to compete with the others.
In Chicago the police maintain a criminal record which
is accessible to the masses. The basic idea of what
things are called "crimes" is that they are thought to be
things that might cause a problem for another person.
In this paper, we cluster the different parameters or
attributes that are available with us in the dataset. After
that we use SVM to do the prediction that were can the
next crime happen. The output will be in the form of
clusters mapped on a boxplot and the prediction will
also be on a boxplot in the form of a graph. These
results will help the police departments to plan their
strategies according to the results obtained and prevent
further crimes happening.

Keywords: Data mining, machine learning, optimized
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1. Introduction

All the government departments worldwide are giving
top priority to the security and are focusing on
curtailing the crime occurrence. In perpetrating the
crime, the criminals have maximum utilization of the
novel practices and the modernized innovation. In
general, all the police departments around the world
monitor their crime data and statistics and draw
conclusions from that. But for humans to process all the
available data into a systematic manner needs
computing powers. This is where data mining and
machine learning comes handy to process the large
chunk of data that the departments maintain and draw
conclusions based on that and take preventive measures
to reduce the number of crimes.

Data mining and machine learning can be a
tremendous tool for crime pattern detection, and for
predictive policing in general. The police can try to
stop the crimes if the crime patterns are identified and
used for the planning. Without such tools, it could take
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weeks or years of sifting through a database to discover
a pattern, or it might be missed altogether.

In this paper, we use the optimized k-means
algorithm for clustering. The observation of only a
small part of data elements changing their clusters after
a certain number of iterations effectively eliminates the
need to re-distribute data elements. This elimination of
re-distribution leads to the optimization of the running
time. The data set is not in the perfect form to be used
and mined for desired results, so first we preprocess the
data set so that it can be mined properly through the
algorithms used. Few attributes are changed from text
to numeric and indexed so that the data can be used.
The crime data set is inputted into the python scripts
and optimized k-means is used to create various
clusters. The clusters are made by taking 2 attributes at
a time from the dataset. Then by using SVM, we will
predict that what can be the possible location of the
next crime. The results can be used by the police for
making action plans and do the duties accordingly.

2. Background

In Chicago, the Chicago Police Department(CPD)

[1] has the crime data set available for the public.
Identifying the trends and patterns and making tactical
analysis is the duty of criminal investigators across the
world [2]. The safety of the communities and the
prevention of crime is ensured by the analysis.

Lalitha and Suresh et.al [3] discussed about the
cluster based zoning of the crime info using the WEKA
tool, distributing the states in India on crime
frequencies.

Cosmin Marian explored the scope of optimization
of the k-means algorithm for faster runtime [4].

Several data mining techniques were discussed by
Shiva Prasad [5]. The mechanism of crime solution to
identify criminal patterns using k-means clustering was
utilized by Nath [6].

K Means technique and decision tree algorithms
were used to identify clusters and also for crime data
analysis by Kadhim Swadi Al-Janabi [7].

A fuzzy clustering technique was proposed for
crime analysis and also to forecast and counter the
crimes by Adeyiga and Bello [8].
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Semi-supervised learning approach is used for
building a new software tool for data mining. It is used
to help in analysis and crime investigation for various
scenarios by the police departments. This particular
work was done by Malathi and Santhosh Baboo [9].

An existing system is studied by Manish Gupta et.
al. [10] which uses interactive quires for the criminal
analysis used by the Indian Police.

Delhi Police FIR records were used for the criminal
profiling by using k-means clustering. An estimation of

predominant crime and information about highly Figure 1. SVM algorithm illustration
sensitive areas was made by Priyanka Gera and Rajan
Vohra[11]. ?
Musmisar of
3. Methodology cluster K

The dataset is obtained from the Chicago Police
Department. The preprocessing of the data is done to |
decrease the runtime to generate result. The grouping of
the objects into some category based on the attributes in

Destanca obpacts 1o

nlroids
called Clustering. We used optimized k-means g 2 ;
algorithm for the clustering tasks and SVM for the Grouping based on
prediction part. [

The crime dataset in inputted to the python scripts
as csv file. The obtained dataset has information about
the ID of the criminal, whether the criminal was Figure 2. K-Means clustering algorithm
arrested or not, whether the crime was domestic i.e.
was it committed against family member. The dataset
also contains information about the beat which is the )
smallest regional division by the Chicago Police, | Genersl Training
Community Area, the year in which the crime occurred,
latitude and longitude. All these attributes gave us
immense scope for mining the dataset for useful ==
patterns. I
Decision plan make the basis for the Support
Vector Machines. Different set of objects having class
memberships are separated by a decision plane. A -
boundary separates the two decision planes. The reie T o
illustration is done below where the objects are
categorized into two, the Green part and the Red part.
When a new object arrives into the decision plane, its
parameters are checked and after that it is classified
into either green or red.

Figure 3. SVM algorithm flowchart
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Figure 4. Methodology for the crime info
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4. Experiments And Results
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Table 1. Raw dataset
0 ComelescAoess  Domessic Beat (Estdct  Communit ear Latinde  Longinude
958354 THEFT FALSE  FALSE =5 3 BY MR 41TSEM BTAMS
FISLLAY THEFT FALSE | FALSE 113 13 M ONH? 4189M ETESLE
2557745 MISDEMES  FALSE  FALSE 1633 15 1 AP 4196919 ETIET
57723 THEFT FALSE  FALSE TH T 6T MR 417ERE -ETESTT
5008 THEFS FALSE FALSE 1 S -] Al 418007 BT
5073 THEFS TRLE EALSE =1 -] 19 oS o R e
B0 THEFT FALSE  FALSE 433 £ S AP 4LTINE -ETSA%E
BF51ELL THEFT FALSE  FMLSF b 3 0 AP 417951 ETSIE
| msiane eerr TRUE  FALSE W 0 B NHR 418530 ETNS
AFSI06 TEEFT FALSE  FMLSE 1M5 1z M AP 4189008 BTSSR
SEGL5ES THEFT FALSE ERLEE fLick] m = AP 41850 -ET.TNN
L0 THEFT FALSE FALSE T T b7 A 41006 -ETSE0T
3955530 THEFT FALSE  FALSE x| = 58 MNP 41LEA054 BTSN
SIS SHOOTING TRUE  FALSE EIS E B6  IHP 417885 ETEAT
54731 THEFT FALSE  FMLSE 1B 1B B MNP 4135389 BTSN
2IS003 THEFT FALSE  FMLSE E3s E ™ AP 417488 ETSSM
350908 THEFT FRLEE ERLEE 1133 17 14 AP 4196477 ETTE
BI51835 THEFT FALSE FAlLSE 117 1 Er Al 41515 BTSN
0585 THEFT FALSE | FMLSE 1 3 & N2 4Tl ETAIT

The preprocessed data about the criminal activities as
obtained from Chicago Police Department is shown in
Table 1. The dataset contains the information about the
ID of the criminal, whether the criminal was arrested or
not, whether the crime was domestic i.e. was it
committed against family member. The dataset also
contains information about the beat which is the
smallest regional division by the Chicago Police,
Community Area, the year in which the crime occurred,
latitude and longitude. The crime description is also
available in the dataset.

The dataset is available in MS excel format, for
loading the data into python script, we save the data set

as CSV (Comma separated value) format. The Type of
crime column is in alphabetical format, so all the
alphabetical values were replaced with the numerical
values and then indexed. In the other two alphabetical
columns TRUE was replaced by 1 and False was
replaced by 0. The csv data file is opened in the python
script by using the csv module of python. The
observation of only a small part of data elements
changing their clusters after a certain number of
iterations effectively eliminates the need to re-distribute
data elements. This elimination of re-distribution leads
to the optimization of the running time.

Table 2.Preprocessed Dataset
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We chose to make 5 outputs based on the clustering
with the following attributes, the first output has e
attributes BEAT and TYPE OF CRIME which gives — . i
clustered information about the type of crime active in
the particular are of Chicago. The second output is N .
based on the attributes DOMESTIC and BEAT which ey .
gives us information about the more numbers of .
domestic crimes happening in the particular beat. The = Lom -
third output is based on the YEAR and TYPE OF wp 5 i
CRIME, which throws highlight on past years patterns )
or the year in which the criminal activities were on rise. T N I B N E
The fourth output is based on BEAT and ARREST mL
indicating the efforts of the particular police officers of
a Beat to control criminal activities for the Beat that has Figure 7. community area and type of crime
maximum number of arrests. The fifth output is based
on the COMMUNITY AREA and TYPE OF CRIME
which enables the communities in Chicago to take g
efforts and spread awareness about reducing the -]
number of crimes in the particular community area. All
the outputs have various clusters based on different it
parameters. it
After the clustering is done and the output is |
generated, we use python’s library scikit learn in the L°""|
script to generate the report on the prediction. ,.,E :
an [¥] o (T3 [T] Lo
. e E . Figure 8. domestic and beat cluster
- . )
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% ! ; ) o
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Figure 5. cluster for Beat and type of crime e

Figure 9.beat and arrest cluster

| v 5. Conclusion And Future Work
-" < B " "
ares | a 2 T The clustering and prediction approaches of data
R *s . o mining play vital role for the crime analysis which
: o —_— indeed helps to approach criminology in a different
[ ] .

manner. The focus here is on using optimized k-means
algorithm so that the running time can be reduced for
the useful clusters to be generated and by using SVM
ars | ] ] ] * for predicting crime pattern and drawing useful
information from that.

Various output clusters are made for the different

Figure 6.year and type of crime cluster parameters so get a broader perspective on the crime
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analysis that is done on the available data to generate
useful information about the criminal behavior.

In future, the specific requirements can be collected
from the police departments and clusters can be
generated according to the needs of the department.
The knowledge obtained from the generated clusters
can be used to make various strategies about the crime
control and optimal deployment of resources in crime
prevention for future.
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