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ABSTRACT

Crimes have a negative effect on any society, both socially and economically. Law enforcement agencies face many
challenges when trying to prevent crime. We offer a Criminal Data Analytics Platform (CDAP) to help law enforcement
perform descriptive, predictive, and prescriptive analytics on criminal data. CDAP has a modular architecture where each
component is built separately from each other. CDAP also supports plug-ins which allow for future functionality
extensions. it can then analyze it, train models, and then visualize the data. CDAP also combines census data with crime
data to get a more comprehensive analysis of crime and its impact on society. Additionally, with the combination of
censusand crime data, CDAP provides process re- engineering steps to optimize the allocation of police resources. We
demonstrate the utility of the platform by visualizing t and emotional spaces and relationships in a series of real-world
crime datasets.The platform's predictive capabilities are demonstrated by predicting crime categories, for which a
machine learning approach is used. Nave Bayesian, Random Forest Classifier and Multilayer Perceptron Network
classification algorithms are provided to build a model. Optimized police district boundary identificationand patrol
assignment are used to demonstrate the tool's prescriptive analytical capabilities. A heuristic-based clustering approach
was adopted to define the boundaries of the police districts so that the identified districts have an equal population
distribution with a compact shape. Theresulting districts are then scored for inequality and compactness of the population
using the Gini coefficient and the isoperimetric quotient.
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1.INTRODUCTION

Crimes are a social nuisance and have a direct effect on a society. Governments spend a lot of money through law
enforcement to try to prevent crimes from happening. Today, many law enforcementagencies have large volumes of
crime-related data, which must be processed to turn into useful information [3]. Crime data is complex as it has many
dimensions and in different formats, forexample, most of it contains string records and narrative records. This diversity
makes it difficult to extractthem using standard analytics, statistics, and machine learning tools. This is the main reason
for the lack of a general platform for crime data mining. Although there are good platforms for predicting and analyzing
crime data, they only focus on certain areasof crime, are not scalable, and do not provide APIs for crime data analysis.
integration with other tools [4]. Also, the same tool cannot be used for analysis and planning like patrol lines and district
boundaries.

* Rising levels of crime diminish communities, as crime reduces housing prices, neighborhood satisfaction and the
desire to move in negative ways [5].To reduce and prevent crime, it is important to identify the reasons behind crimes,
predict crimesand prescribe solutions. Due to the large volumes of data and the number of algorithms needed to apply to
crime data, it is not realistic to perform manual analysis. Therefore, you need to have a platform that can apply any 2
algorithms you need to perform descriptive, predictive, and prescriptive analysis on a large volume of crime data. With
these three methodologies, law enforcement agencies will be able to take adequate measures to prevent crimes.
Additionally, by predicting targets that are highly likely to be attacked, over a specific time period and in a specific
geographic location, police will be able to identify better ways to deploy limited resourcesand also find and resolve
the problems that lead to Many applications for the analysis of crime have already been developed [6] [7]. Most of these
tools have been developed to help police identify different crime patterns and also to predict criminal activity. These are
complex software that require a lot of training before use. Designing an easy-to-use toolwith minimal training would help
law enforcement agencies around the world reduce crime. Descriptive analysis focuses on identifying spatio-temporal
relationships with crime data. Predictive analytics methods are mainly used to predict the category of a crime that is
likely to happen somewhere at a particular time. To achieve this, the system integrates census data with crime data and
feeds it into machine learning algorithms. In the Prescriptive Analyzer suggests process re-engineering steps to optimally
allocate police resources with the goal of reducing crime and impact on the general public

2.LITERATURE REVIEW

A crime can be defined as any act or omission that violates a law, resulting in a penalty. Usually, what constitutes a crime
depends on the governing bodies and laws that exist in those places. Understanding the nature of crimes requires
understanding not only its spatio-temporal dimensions, but also the nature of thecrime, the victim-reality relationship, the
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role of guardians, and the history of similar incidents [8]. Whatever the reasons crimes occur, they strain communities,
towns and cities. Typical monetary costs associated with them include the cost of policing and prosecuting those who
commit crimes. Non-monetary costs consist of social costs, when they affect the quality of life, mental health and
physical safety of people living in these areas. Crimesare a social nuisance and being able to solve them faster is very
important and will pay for itself [4]. According to John and David [9], theories of crime can be divided into two
categories, namely those which attempt to explain the development of criminals and those which attempt to explain the
development of criminal events. Criminology has developed mainly through theories and research on criminals. It has
only recently begun to explain the crimes rather than the criminality of those involved. Criminology consists of many
theories that explain how and why some offenders act this way. Here are some theories explaining how locations are
associated with crimes [9]. Crime analysis is a difficult task, as it requires both the collection and analysis of large
volumes of data. For example, Brown [6] indicates that the city of Richmond in the United States has approximately
100,000 criminal records per year. Given the volume of data and the need to apply different algorithmic techniques, it
prohibits manual analysis. While automated analysis of such a rich dataset could identify complex crime patterns and
help solve crimes faster. Data mining techniques can be used in law and law enforcement for crime data analysis,
criminal career analysis, bank fraud analysis, and crime analysis. Other critical issues [8]. Some of the traditional data
mining techniques are association analysis, classification and prediction, cluster analysis, and outlier analysis, which
identify patterns in structured data [10]. Criminology theories coupled with modern technology would help identify crime
patterns quickly and efficiently. To simplify the workload, a crime data analytics platform could be used, which would
help streamline the process by producing more accurate and thorough findings and predictions.(a) Kmeans clustering
algorithm (b) AKmod algorithm ALGORITHMS Here are the algorithms that can be used in the proposed solution.
Aggregation Algorithms Several articles have mentioned many available algorithms that can be used for crime data
analysis. ShyamVaran Nathstates in his article that 10% of criminals commit 50% of crimes. Data mining has a major
influence in areas such as law and law enforcement for crime problems,crime data analysis, analysis of criminal careers,
bank fraud and d Other Critical Issues [1] Here are some common clustering algorithms that can be used for crime data
analysis. . Shyams' article goes on to suggest that the clustering technique is a better approach than any other
supervised technique such asclassification because crimes vary widely in nature and the crime database often contains
multipleunsolved crimes. The nature of crimes also changes over time, so clustering techniques work better toidentify
new and unknown patterns in the future [5].This algorithm is mainly used to partition clusters based on their mean. First,
the number of objects is grouped and specified as kclusters. Initially, knumbers of objects are selected as cluster centers.
Again, these objects are assigned based on the center of the cluster. Then the cluster averages are updated again. This
algorithm is used as the basis for most other clustering algorithms [1]. It is a clustering algorithm composed of two
phases. In the first phase,the attributes are weighted. Attribute weights are calculated using the Information Gain Ratio
(IGR) for each attribute. The attribute with the highest value is taken as the decidingattribute.In the second phase
(clustering) first the number of clusters k and the initial mode of each classification of the classification algorithms is
considered as a supervised prediction technique. It has been used in many fields such as weather forecasting, healthcare,
medicine, finance, etc. several classification algorithms are considered. These are the decision tree and the naive
Bayesian. Naive Bayesian is considered an efficient algorithm for solving classification tasks. Decision tree is a
commonly used predictive model and also follows a supervised learning approach. As the name suggests,a tree structure
forms.

3. SYSTEM RECHITECTURE

The platform to be developed directly targets the areaof crime. It has the ability to analyze crime data in three different
ways: descriptive, prescriptive and predictive analysis. The most important part of this platform is that it is designed to be
scalable to support different types of crime data analysis. Different user needs can be met by developing simpleplug-ins
for the system and upgrading the platform. The descriptive analyzer uses quantitative and qualitative data as well as
analytical techniques. Qualitative data and analytical techniques refer tonon-numerical data, as well as the examination
and interpretation of observations with the goal of uncovering underlying meanings and patterns of relationships. The
descriptive analyzer essentially provides the relationships between crimes and identifies the pattern of crimes and the
temporal and spatial relationships between crimes. It also providesa statistical summary of a given data set. Prescriptive
Analyzer is to identify the reason forviolations and provides suggestions to avoid or reduce violations. Has the ability to
identify significant factors related to crimes committed. Through plug-ins, users can manipulate and extend the platform
for specific needs. In this platform, predictive analytics methods are mainly used to predict the category of a crime that is
likely to happen somewhere at a particular time.crime data set. Using machine learning techniques, it is possible to
predict the category of crime that may
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Figl :high-level architecture
The data sink is used to provide data to the platform and the data persistence unit is used to store the data used by the
system and the trained models.
4. RESULTS
The preprocessor is used to preprocess the raw data received by the data receiver which in turn inserted it into the next
level. It consists of two main modules, Statistical Analyzer and Machine Learning. Using these two modules, Descriptive
Analyzer, Prescriptive Analyzer and Predictive Analyzer have been implemented. Moreover, few other components make
a vital contribution to CDPA. The functionalityprovided by the Prescriptive, Descriptive, and Predictive Analyzers are
exposed to the user through an API. The results provided by CDAP based on userrequests can be viewed using the
Visualizer component.

Fig 2: Visualization Types

VISCALIZATIONS

Fig 3: Data Collection
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Fig 4:Data Grouping Based on relevant information

5. CONCLUSION

Most of the patrol rhythms used in the world today werefollowed decades ago. Traditionally, geographic patrol
boundaries and police district boundaries are drawn by hand based on the knowledge, experience and available policing
resources of the police service [43]. This approach is error prone, as over time the possible locations of the crime may
change due to changes in physical structures, variation in populations in the region, and socio-economic factors.
Considerable variations can also be observed over a day (day vs night) or a week (week vs weekend) optimal starting
points (e.g. optimal positioning of the police patrol). Once police district boundaries are redefined, interested parties can
use our platform to streamline police patrol within each police district.Our system explores a way to find optimal patrol
prank boundaries for a given police jurisdiction based on previous crimes committed and their severity. Geometry is used
to appropriately subdivide patrol paths. support a fair workload and minimize response times. To measure the inequality
of the workload distribution of the newly created police patrols, we used theGinicoefficient. TheGini coefficient
calculated for the new distribution of workload in police patrols for 10 police districts was 0.036 and suggests that the
variance in workload between districts is low. Moreover, as a measure of compactness, we have
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