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ABSTRACT: Big Data Analytics (BDA) is a systematic approach for analyzing and identifying different patterns,
relations and trends within a large volume of data. In this paper we apply BDA to criminal data where exploratory data
analysis is conducted for visualization and trends prediction. Several state-of-the-art data mining and deep learning
techniques are used. Following statistical analysis and visualization, some interesting facts and patterns are discovered
from criminal data in San Francisco, Chicago and Philadelphia. The predictive LSTM perform better than neural
network models, where the optimal size of the training data is found to be three years. These promising outcomes will
benefit for police departments and law enforcement organizations to better understand crime issues and provide insights
that will enable them to track activities, predict the likelihood of incidents, effectively deploy resources and optimize
the decision making process.

KEYWORDS: Big Data Analytics (BDA), Data Mining, Data Visualization, Neural Network, Time Series
Forecasting.

LINTRODUCTION

Big Data Analytics (BDA) has turned into an arising approach for breaking down information and removing data and
their relations in an extensive variety of use regions. Because of consistent urbanization and developing populaces,
urban communities assume significant focal parts in our general public. In any case, such advancements have likewise
been joined by an expansion in savage wrongdoings and mishaps. To handle such issues, sociologists, investigators,
and wellbeing foundations have dedicated a lot of exertion towards mining possible examples and elements. According
to public approach notwithstanding, there are many difficulties in managing a lot of accessible information.
Subsequently, new techniques and advancements should be concocted to investigate this heterogeneous and multi-
obtained information. Investigation of such large information empowers us to successfully monitor happened
occasions, recognize likenesses from occurrences, send assets and pursue speedy choices likewise.

II. RELATED WORK

Mayuri M. Menkudle, Rachana S. Potpelwar[1]. The paper aims to seek out a frequent occurrence of crime
patterns with knowledge discovery and its prediction. We have used machine learning techniques on criminal records
for knowledge discovery and to assist in increasing the predictive accuracy of the crime. Ilamvaluthi Joseph., Bala
Subramani., Harish, Mohan raj[2] This paper reviews the literatures on various data mining applications, especially
applications that applied to solve the crimes. Survey also throws light on research gaps and challenges of crime data
mining. Shuai Wang , Xiao Wang , Peijun Ye , Yong Yuan , Shuo Liu, and Fei-Yue[3] we propose the parallel crime
scene analysis system based on the artificial societies, computational experiments and parallel execution (ACP)
approach, which uses artificial (A) crime scene to describe the basic elements, functions and states of the criminals,
computational (C) experiments to compute and predict the different forms of crime scene, and parallel (P) execution to
guide or control the evolution of the physical crime process in accordance with the results from the artificial crime
scene. Nelson Baloian, Col. Enrique Bassaletti, Mario Ferndndez, Lt. Col. Oscar Figueroa, Pablo Fuentes[4] We
present a crime prediction solution developed for Chilean large cities. Its novel approach includes three independent
software modules which make predictions based on different algorithms. The final prediction is the cooperative
integration of the individual ones. Xiangyu Zhao, Jiliang Tang[5] we exploit spatiotemporal patterns in urban data in
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one borough in a city, and then leverage transfer learning techniques to reinforce the crime prediction of other
boroughs.

III. METHODOLOGY

Time series can display various examples, and disintegrating a period series into a few parts, each addressing a
hidden example category is consistently useful. A disintegrated wrongdoing time series, where for every unique time
series on the top, the three decayed parts can separately show the assessed pattern part, occasional part, and sporadic
part, individually. The assessed pattern part has shown that the general violations in San-Francisco marginally
diminished from 2003 to 2013, trailed by a consistent increment from that point on to 2017. Nonetheless, wrongdoings
in Chicago appeared to diminish rapidly from 2003 to 2015 and afterward turned out to be very steady, while in
Philadelphia the quantity of violations had a descending pattern at this point for certain undulations until it became
steady after 2016. As to occasional part, it changes gradually throughout the time, where a very impressive yearly
intermittent example can be noticed for Chicago and Philadelphia than San-Francisco. This might be because of the
more clear yearly environment changes in the two urban communities, where the wrongdoings arrived at the top around
mid-year when the temperature turns into the most blazing.

IV. EXPERIMENT RESULT

To assess the exhibition of a Machine Learning model, there are a Metrics to know its presentation and are
applied for Regression and Classification calculations. Grouping and relapse tree, or CART, is a characterization
strategy that forms a model from verifiable information. A CART tree is a paired choice tree in that in builds a tree by
parting a hub in half more than once bringing about two youngster hubs for each split. Tree development starts with the
root hub that contains the entire learning tests. Assuming information in the hub are of blending classes, that hub must
be parted. Parting technique is that the calculation will look for every conceivable variable and all potential qualities to
find the best divided with the end goal that information in kid hubs are of most extreme homogeneity, or some of the
time called immaculateness. The critical thought of CART is recursive apportioning. The course of CART starts by
taking all information for the thought of all potential upsides of all factors for growing a tree. So it will choose on
factor or worth that delivers the best partition in the objective trait. Assuming the worth in center is lower than the
worth at the different point, that worth will be put on the left half of tree. For the worth more noteworthy than or
equivalent to the worth at discrete point, it will be shipped off right half of tree parting process until it can't find another
best isolated point the give the increment virtue more noteworthy than the last independent point.
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Big Data Analytics (BDA) has turned into an arising approach for examining information and extricating data
and their relations in an extensive variety of use regions. Because of ceaseless urbanization and developing populaces,
urban communities assume significant focal parts in our general public. Notwithstanding, such advancements have
likewise been joined by an expansion in savage wrongdoings and mishaps. To handle such issues, sociologists,
investigators, and wellbeing foundations have committed a lot of exertion towards mining expected examples and
elements. Corresponding to public approach be that as it may, there are many difficulties in managing a lot of
accessible information.
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precision recall fl-score support
BATTERY 1.00 1.80 1.ee 3624
NARCOTICS 1.00 1.ee 1.e@ 2158
MOTOR VEHICLE THEFT 1.00 1.6e 1.0@ 932
THEFT 1.00 1.00 1l.00 4231
BURGLARY 1.00 1l.00 1.00 1195
DECEPTIVE PRACTICE 8.99 1.09 1l.e0 697
CRIMINAL DAMAGE 1.00 1.80 1.ee 2348
ASSAULT 1.00 1.6e 1.0@ 1225
QFFENSE INVOLVIMG CHILDREN 1.00 1.6 1.0@ 160
ROBBERY 1.0 1.00 1.e0@ 737
OTHER OFFENSE 1.00 1.00 1.00 1242
CRIMIMAL TRESPASS 1.00 1.09 1l.e0 534
CRIM SEXUAL ASSAULT 1.00 1.00 1l.e0@ 82
PROSTITUTION 1.00 8.99 .99 238
PUBLIC PEACE VIOLATION .99 1.6e 8.99 143
WEAPONS VIOLATION 1.0 8.9% 1.e0@ 195
OTHERS 1.00 8.95 0.98 125
SEX OFFENSE 1.00 1.090 1l.e0 68
INTERFERENCE WITH PUBLIC OFFICER 1.00 1.00 1l.e0@ 29
GAMBLING 1.00 1.6e 1.0@ 45
accuracy 1.e0@ 20000
macro avg 1.00 1.0@ 1.0¢ 20008
weighted avg 1.00 1.00 1.0e 20008
4.1 BIG DATA ANALYTICS

Big Data Analytics (BDA) has been widely applied and concentrated on in the fields of information science
and software engineering for a long while. While Al give the two open doors and difficulties when meets huge measure
of enormous information. Portrayed the commitment and capability of BDA in medical care and summed up current
difficulties. Led an overview on the utilizations of BDA in medical care and the public authority. The introduced
different programming structures accessible for BDA and examined a few broadly utilized information mining
calculations. The proposed a by and large BDA engineering for the lifecycle of items, where BDA and administration
driven designs were coordinated to aid the navigation and conquer obstructions. The BDA and its applications on
electronic business sectors. Liu et al. exemplified the usage of BDA in the travel industry space as far as the datasets,
information catch methods, scientific devices, and examination results to give experiences to Destination Management
and Marketing. The origination of enormous information in BDA, its examination and the related difficulties while
communicating among them.
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4.2 CRIME DATA MINING, VISUALIZATION & TRENDS FORECASTING

In criminal science writing the connection among wrongdoing and different variables has been seriously
dissected, where ordinary models incorporate verifiable wrongdoing records joblessness and spatial similitude.
Utilizing information mining and measurable methods, new calculations and frameworks have been created alongside
new sorts of information. Information representation and mining methods are utilized to show the separated measurable
connections among various properties inside the gigantic volume of information. State-ofthe-craftsmanship Al and
profound learning calculations are sent to estimate drifts and acquire ideal models with the most elevated exactness. We
have investigated profound learning calculations and time series figure models to foresee wrongdoing patterns. For
execution assessment, the Root Mean Square Error (RMSE) and spearman relationship are utilized regarding various
boundaries and various sizes of preparing tests Of Y. To prepare our models for foreseeing patterns, we originally
summed up the quantity of wrongdoing episodes each day, and afterward changed these information into an
organization, and afterward we partitioned the information into preparing and testing sets, where the preparation set
contains information from 2003 to 2016 and the testing set has information from 2017, for preparing process we set 1
year's information as approval set. The ideal time span for wrongdoing patterns guaging is 3 years where the RMSE is
the base and the spearman relationship is the most noteworthy.

" Jjupyter Crime (autosaved) [l Logout

File Edit  View Insert Cell Kernel Widgets Help Not Trusted | Python 3 ©

pe'])['Block’].size().reset_index()
]

) axis=1)
Amt'], ascending=[False])

Primary Type Amt

15 LIQUOR LAW VIOLATION 194
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14 KIDNARPING 08
13 INTIMIDATION 39
20 STALKING 38
20 OBSCENITY 8
19 NON-CRIMINAL 2
18 NON-CRIMINAL 2

4 CONCEALED CARRY LICENSE VIOLATION 2
2 PUBLIC INDECENCY 1

" HUMAN TRAFFICKING

22 OTHER NARCOTIC VIOLATION 1
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4.3 PROPHET MODEL

The Prophet model is a method for guaging time series information in light of an added substance model
where non-straight patterns are fit with yearly, week by week, as well as everyday irregularity, in addition to occasion
impacts. It works best with time series that make solid occasional impacts and cover a few times of verifiable
information. The Prophet model is vigorous to missing information and changes in the pattern, and regularly it handles
anomalies well. The Prophet model is intended to deal with complex highlights in time series; it additionally intended
to have natural boundaries that can be changed without knowing the subtleties of the basic model. The Prophet model
breaks down time series into three primary parts, for example the pattern, irregularity, and occasions.

4.4 NEURAL NETWORK MODEL

A brain network is made out of specific quantities of neurons, in particular hubs in the organization, which are
coordinated in a few layers and associated with one another cross various layers. There are no less than three layers in a
brain organization, for example the info layer of the perceptions, a non-discernible secret layer in the center, and a
result layer as the anticipated outcomes. In this paper we investigated the multi-facet feed-forward network, where each
layer of hubs gets inputs from the past layer. The results of the hubs in a single layer will turn into the contributions to
the following layer.

V. CONCLUSION
In this paper a progression of cutting edge huge information examination and representation strategies were
used to dissect wrongdoing large information from three US urban communities, which permitted us to distinguish

designs and get patterns. By investigating the Prophet model, a brain network model, and the profound learning
calculation LSTM, we found that both the Prophet model and the LSTM calculation perform better compared to regular
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brain network models. We additionally figured out the ideal opportunity period for the preparation test to be 3 years, to
accomplish the best expectation of patterns regarding RMSE and spearman relationship. Ideal boundaries for the
Prophet and the LSTM models not entirely settled. Unexpected outcomes made sense of before will give new bits of
knowledge into wrongdoing patterns and will help both police divisions and policing in their direction. In future, we
intend to finish our on-going stage for nonexclusive enormous information examination which will be fit for handling
different sorts of information for a large number of uses. We additionally plan to consolidate multivariate perception
chart mining strategies and fine grained spatial investigation to uncover more likely examples and patterns inside these
datasets. Besides, we expect to lead more reasonable contextual analyses to additionally assess the viability and
adaptability of the various models in our framework.
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