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ABSTRACT

Crime is a normal social issue that can influence personal satisfaction and, surprisingly, the economic development
of a country. BDA (Big Data Analytics) is used for studying and recognizing different crime designs, their relations,
and the patterns inside a largethe measure of crime information. Here, BDA is applied to criminal information in
which information analysis is directed for prediction. Used large information analysis and representation strategies
to break down huge crime information in various parts of India. Here, we have taken every one of the provinces of
India for investigation, representation and anticipation. The activities performed are information variety, information
pre-processing representation and patterns expectation, in which the LSTM model is used. The information
incorporates various crimes in different years and the violations like crimes against women and youngsters who
hijack, murder, and attack. The prescient outcomes show that the LSTM performs better than neural network models.
Subsequently, the producedresults will help police and policing to understand crime issues, which will help them track

exercises, foresee similar occurrences, and advance dynamic interaction.

INTRODUCTION

A few violations are occurring in our country. Yet,
many individuals probably won't know about such
crime happening in various areas of the planet. The
crime-related exercises can also seriously influence
the  financial  exercises of the  general
public.Subsequently, there is a requirement for a
framework that can give all the essential data. The
essential point ofcrime information examination is to
help the tasks of police and authorization divisions.
This might incorporate robberexamination, crime
avoidance, decreased procedures and critical thinking.
The various activities performed for crime
information examination are information
combination, information pre-processing perception
and patterns expectation.After information analysis
and pre-processing, including information sifting and
standardization, Google maps-based geo-planning of
the highlights is executed to represent the real
outcomes. The time series analysis is used for future
pattern examination. We took the crime information in
various pieces of our country for the whole process.
This information additionally incorporates year-wise
data about the various crime. The various crime

occurring around us can continuously be alarming.
The paper can likewise address crimes like offences
against ladies and youngsters, murder, and grab.
Consequently, through this, we can effectively
recognize the crime-inclined regions.Big Data
examination gathers, coordinates and investigations
huge informational indexes to find designs and other
valuabledata. There are a few ways of breaking down
such a colossal measure of information. BDA can
more readily assist associations with identifying crime
information data. This paper has additionally
pictorially addressed the itemized representation of
the crime information. The issues regarding the crime
design manage foreseeing the secret violations inside
the country. The crime percentage is increasing daily,
and crime designs are continuously evolving. Hence,
the ways of behaving in crime are hard to be
anticipated. As a result, crime prediction inside an area
was not a simple assignment.

The proactive model depends on a brain network Long
Short-Term Memory (LSTM), where a small group of
properties isprepared, which further empowers the
forecast of the class name in the approval stage. This
shows a high level of forecastprecision moreover. The
LSTM model is broadly utilized and is favoured more
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than the other Neural network models since it is
simplerto deal with.

PROPOSED WORK

The information indicates to State wise criminals
captured under crime against kids and ladies by crime
heads which cover all states in India.The crime
information contains crime occurrences from 2001 to
2015. The different crimes, including murder, and
child murders, against ladies andkids happening in
various provinces of India are envisioned in the
guides, including the extended period of the crime.
Information Analysis,perception and expectation tasks
are used to show logical connections among various
traits in the huge dataset. LSTM RNN algorithm
evaluates patterns with the biggest precision. A
definite examination of the dataset proceeds as
follows.

A. Information Collection

First, we gather crime information and check the
elements of traits. For every appearance of crime
episodes in the datasets, it is incorporated into
impending features recognition:

1) Category: Type of the crime.

2) Descript: A short note describing the subtleties of
the crime;

3) Dates: Date and season of the crime occurrence;
4) X: Longitude of the area of crime;

5) Y: Latitude of the area of crime;
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6) States: Crime happened States in India;
7) Year: Case occurred in the year;

8) Coordinate: Longitude and Latitude pair.

B. Information Pre-processing

It is the cleaning system of tangled informational
collections for tasks and examinations. Before starting
any calculations and procedures onour datasets, a
progression of pre-processing is performed for
information moulding as introduced below:

1) For a few missing direction credits in Indian
datasets, relegated suspicious qualities illustrative of
the non-missing qualities, registered their mean, and
afterwards replaced the missing ones.

2) We similarly keep away from a couple of
unnecessary features.

C. Account Visualization

After the Data assembling and Featured Attributes, we
perform information pre-processing arranging. It is the
most common way of cleaning tangled informational
collections for doing tasks and examinations. Take a
rundown of the information outline; It gets a fast
outline of the informational index. The outline
incorporates a rundown of all segments with their
information types and the quantity of non-invalid
qualities in every section. Furthermore, since our
qualities are not invalid, we don't need to fill in the
missing qualities.

40

INTERNATIONAL JOURNAL OF UNIVERSAL SCIENCE AND ENGINEERING



International Journal of Universal Science and Engineering http://www.ijuse.in

(IJUSE) 2020, Vol. No. 6, Jan-Dec e-ISSN: 2454-759X, p-1SSN: 2454-7581

crime data visualizatio.. Q O T map wan crosted by 8 vmer Lo b b st o oo ¥ i e

v This map shows the crime location of 9 China
orime against children In India, as well as Afghanistan
ol reported children crimes between 2001 9
: ~

o 0 >4 99.__
KIONAPPING and ABOUCTION OF CH 9 9 E °
v 9 Al Rerrs u‘.
5 Laos

9 Thadand
EXPOSURE AND ABANDONMENT csv 9 -o - Sorporg Vietnam
V ! i > - 9 THYRLY e c I l
v Q Al nerrs Andamen See . *1:;}'.';,,
+ Sri Lanka
INFANTICIDE.csv - Go-gle My Maps "":7“‘
= O 4% i ~ — . -

Fig 1: Crimes in google maps

“ 0 & 4 | g AN RO LM LA b VEp I BT TR0 TAV Y T80 TEAN 22603 NSRS 236 11T » > £ B

€& MURDER OF CHILDREN @ n\iﬁ%ﬁ;ﬂ;{;;.;umr.mmmyz.ﬂ ;7’1 HH G

° China
Afghanistan
MURDER OF CHILDREN
Nepal . R
CHHATTISGARH S Paii
vloglauo 4l
18 © Myanmar
v (gurma), AN
Laos -
18 Thailand ]
Bay of Benga pem—Esnakoky %Vietnam
Arabian 590 ‘ o TV Cambodia
Andamen Sea ;)un::rl
30 .;;u:,‘r Minh City
+ Sri Lanka
Laccadive Sey M ‘l A
- alaysia
32 Google My Maps Kusle Lamgut
Map data 22020 Google, ORION ME SK telecom Terme 500 km =

Fig 2: Detail of crime in google map

Considering the geographic idea of the crime occurrences, an intelligent guide is given Google Maps for information
perception, where crime attacks are gathered by their scope/longitude data. For geographic natureperception,we create
a custom map, then we add the data sets and crime details to the map.

The prediction of data is visualised with the help of a graph. Abnormalities and models in the information summed
up crime occurrences yearly for the Indian states and know which crime was most pervasive in India.We'll investigate
explicit crime individually to get better experiences. Figure 3 shows that the 'other violations' class has the biggest
number, trailed by "kidnapping" and "attack" of kids. This way, we'll focus on these sorts as they are more pervasive.
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Fig 3: Crimes in India

Kidnapping is first on the list.By seeing the diagram in Figure 4, we can bring up that Uttar Pradesh has the largest
number of kidnappings with a sum of 30,625 caseswhich is 38% of all states. This is a horrific number for a state, and
there have been issues. Due to such high rates, individuals spread misleading titbits about youngsters snatching and
seizing. Furthermore, because of this present circumstance, the state has reported: "Charges under the National
Security Act (NSA) will be pressed against the accused assuming such cases are accounted for from here on out.
"Presently, we'llenvision the second-most high crime, for example, attacks of youngsters.
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Fig 4: Kidnapping Crime
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The diagram in figure 5 shows that Madhya Pradesh records the most assault cases. To fight this, the state has taken
on a regulation to grantdeath penalties to those viewed as a legitimate fault for attacking minors, a milestone option
in an express that recorded the biggest number of youngster attacks. Our outcome for the goal is Uttar Pradesh, with
capturing being the most happening crime. An image perception(Figure 6) of states and the total number of violations.

It shows that Uttar Pradesh has the largest number of violations.

Among the classes of revealed crime occurrences accessible in the datasets, the distribution of these classifications is
vigorously distorted. We focus principally on the now and again happening crime and plot their dispersions as rates

in figure 7. It gives the occurrences of violations in India.

Figure 8 Plot the information for crime against ladies on a choropleth guide of India concerning each state.Read the
Indianmap shape file with district boundaries in a Geo data frame and open the datasets. Join both data frames by

state names. Plot thegoogle map.
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METHODOLOGY

LSTM - It is an artificial RNN utilized in Deep
learning. It is unique in relation to other feed-forward
brain organizations; LSTM has criticism associations.
The working of LSTM can bemade sense of in light of
single data of interest and whole groupings of
information and their handling. The various units
inside the LSTM modelincorporate a cell, a result
entryway, an info door and a neglect entryway. The
phone remembers values during each time stretch, and
thedata can stream in and out in view of the entryways.
The model can produce what's to come up sides of a
period series and be prepared utilizing the datasets. As
usual, the data gets split into training and test data so
we can later assess how well the final model
performs.We take 80 percentage of the dataset as a
training data and 20 percentage as a text data.

For time series includes autocorrelation, i.e., the
presence of a relationship between’s the time series
and slacked variants of itself, LSTMs are especially
valuable in expectation because of their capacity to
keep up with the state while perceiving designs over
the long haul. The repetitive engineering empowers
the states to persevere or convey between refreshed
loads as every age advances. Besides, the LSTM cell
engineering can upgrade the RNN by empowering
long-haul diligence notwithstanding the present
moment.From figure.9 Y axis takes Total crimes and
X axis takes years. The trends of crimes in Kerala
shown in the figure. In LSTM theactual data and the

predicted data always keep similarity. There is a
chance of little bit error. By exploring LSTM model,
found thatLSTM perform better than CNN. We also
found the optimal time period for the training sample.

LSTM networks can be used for classifying,
processing and making predictions based on time
series data. The dependenciesbetween the elements in
the input sequence is being tracked by the cells. The
functionality of input gate is to control the extent
towhich a new value flows into the cell. The forget
gates can control the extent to which a value remains
in the cell. Similarly, outputgate controls the extent to
which the value in the cell is used to compute the
output activation of the LSTM unit. The
activationfunction is represented using the logistic
sigmoid function.

CONCLUSION

This paper investigated that the LSTM neural
networks-based approach is for predicting the future
class labels of a crime incidents.To evaluate the
performance of our method, we use a data set that
collects all the necessary information of crime indices
in thedifferent states of India. These data are
generated, which will be beneficial for the police and
the enforcement department. Beforeapplying the
LSTM model, we used a pre-processing and analysis
of the entire crime data. Finally, we represented the
differentstates with different crimes such as crime
against women, children, murder, and kidnap.

45

INTERNATIONAL JOURNAL OF UNIVERSAL SCIENCE AND ENGINEERING



International Journal of Universal Science and Engineering http://www.ijuse.in

(IJUSE) 2020, Vol. No. 6, Jan-Dec e-1SSN: 2454-759X, p-1SSN: 2454-7581

REFERENCES

[1] Mingchen Feng, Jiangbin Zheng, Jinchang Ren, Amir Hussain, Xiuxiu Li, Yue Xi, and Qiao yuan Liu, “Big Data
Analytics and Mining for EffectiveVisualization and Trends Forecasting of CrimeData”, IEEE Transactions on
Creative Commons Attribution 2019.

[2] A. Gandomi and M. Haider, “Beyond the hype: Big data concepts, methods, and analytics,” Int. J. Inf. Manage.,
vol. 35, no. 2, pp. 137-144, Apr. 2015

[3] Z.Jia, C. Shen, Y. Chen, T. Yu, X. Guan, and X. Yi, “Big-data analysis of multi-source logs for anomaly detection
on network-based system,” in Proc. 13"[EEE Conf. Autom. Sci. Eng. (CASE), Xi’an, China, Aug. 2017, pp. 1136~
1141

[4] M. Huda, A. Maseleno, M. Siregar, R. Ahmad, K. A. Jasmi, N. H. N. Muhamad, and P. Atmotiyoso, “Big data
emerging technology: Insights intoinnovative environment for online learning resources,” Int. J. Emerg. Technol.
Learn., vol. 13, no. 1, pp. 23-36, Jan. 2018.

[5]J. Zakir and T. Seymour, “Big data analytics,” Issues Inf. Syst., vol. 16,n0. 2, pp. 81-90, 2015

[6] Y. Wang, L. Kung, W. Y. C. Wang, and C. G. Cegielski, “An integrated big data analytics-enabled transformation
model: Application to health care,”Inf. Manage., vol. 55, no. 1, pp. 64-79, Jan. 2018

[7] W. Raghupathi and V. Raghupathi, “Big data analytics in healthcare: Promise and potential,” Health Inf. Sci. Syst.,
vol. 2, no. 1, pp. 1-10,Feb. 2014.

[8]7J. Archenaa and E. A. M. Anita, “A survey of big data analytics in healthcare and government,” Procedia Comput.
Sci., vol. 50, pp. 408-413, Apr.2015.

[9] A. Londhe and P. Rao, “Platforms for big data analytics: Trend towards hybrid era,” in Proc. Int. Conf. Energy,
Commun., Data Anal. Soft Comput.(ICECDS), Chennai, 2017, pp. 3235-3238.

[10] W. Grady, H. Parker, and A. Payne, “Agile big data analytics: AnalyticsOps for data science,” in Proc. IEEE Int.
Conf. Big Data, Boston, MA, USA, Dec.2017, pp. 2331-2339.

[11]R. Vatrapu, R. R. Mukkamala, A. Hussain, and B. Flesch, “Social set analysis: A set theoretical approach to Big
Data analytics,” IEEE Access, vol. 4,pp. 2542-2571, 2016.

[12]Y.Zhang, S. Ren, Y. Liu, and S. Si, “A big data analytics architecture for cleaner manufacturing and maintenance
processes of complex products,” J.Cleaner Prod., vol. 142, no. 2, pp. 626—641, Jan. 2017

[13] E. W. Ngai, A. Gunasekaran, S. F. Wamba, S. Akter, and R. Dubey, “Big data analytics in electronic markets,”
Electron. Markets, vol. 27, no.3, pp. 243-245, Aug. 2017.

[14] Y.-Y. Liu, F.-M. Tseng, and Y.-H. Tseng, “Big Data analytics for forecasting tourism destination arrivals with
the applied Vector Autoregression model,”Technol. Forecasting Social Change, vol. 130, pp. 123-134, May 2018.

[15] D. Fisher, M. Czerwinski, S. Drucker, and R. DeLine, “Interactions with big data analytics,” Interactions, vol.
19, no. 3, pp. 50-59, Jun. 2012.

[16] S. Musa, “Smart cities — A road map for development,” IEEE Potentials, vol. 37, no. 2, pp. 19-23, Mar./Apr.
2018.

[17]S. Yadav, A. Yadav, R. Vishwakarma, N. Yadav, and M. Timbadia, Crime pattern detection, analysis prediction,”
in Proc. IEEE Int. Conf . Electron.,Commun. Aerosp. Technol., Coimbatore, India, Apr. 2017, pp. 225-230.

46

INTERNATIONAL JOURNAL OF UNIVERSAL SCIENCE AND ENGINEERING



International Journal of Universal Science and Engineering http://www.ijuse.in

(IJUSE) 2020, Vol. No. 6, Jan-Dec e-1SSN: 2454-759X, p-1SSN: 2454-7581

[18] N. Baloian, C. E. Bassaletti, M. Fernandez, O. Figueroa, P. Fuentes, R. Manasevich, ~ M. Orchard, S. Penafiel,
J. A. Pino, and M. Vergara, “Crimeprediction using patterns “and context,” in Proc. 21st IEEE Int. Conf. Comput.
Supported Cooperat. Work Design, Wellington, New Zealand, Apr. 2017,pp. 2-9.

[19] X. Zhao and J. Tang, “Exploring transfer learning for crime prediction,”in Proc. IEEE Int. Conf. Data Mining
Workshops, New Orleans, LA, USA, Nov.2017, pp. 1158-1159.

[20] S. Wu, J. Male, and E. Dragut, “Spatial-temporal campus crime pattern mining from,historical alert messages,”
in Proc. Int. Conf. Comput., Netw.Commun., Santa Clara, CA, USA, 2017, pp. 778-782.

[21] K. R. S. Vineeth, T. Pradhan, and A. Pandey, “A novel approach for intelligent crime pattern discovery and
prediction,” in Proc. Int. Conf. Adv.Commun. Control Comput. Technol., Ramanathapuram, India, 2016, pp. 531—
538.

[22] C. R. Rodr'iguez, D. M. Gomez, and M. A. M. Rey, “Forecasting time series from clustering by a memetic
differential fuzzy approach: An applicationto crime prediction,” in Proc. IEEE Symp. Ser. Comput. Intell., Honolulu,
HI, USA, Nov./Dec. 2017, pp. 1-8.

[23] A. Joshi, A. S. Sabitha, and T. Choudhury, “Crime analysis using K-means clustering,” in Proc. 3rd Int. Conf.
Comput. Intell. Netw., Odisha, India,2017, pp. 33—-39.

[24] N. M. M. Noor, W. M. F. W. Nawawi, and A. F. Ghazali, “Supporting decision making in situational crime
prevention using fuzzyassociation rule,” in Proc. Int. Conf. Comput., Control, Informat. Appl. (IC3INA), Jakarta,
Indonesia, 2013, pp. 225-229.

[25] M. Injadat, F. Salo, and A. B. Nassif, “Data mining techniques in social media: A survey,” Neurocomputing, vol.
214, pp. 654-670, Nov.2016.

[26] Z. Zhao, S. Tu, J. Shi, and R. Rao, “Time-weighted LSTM model with redefined labeling for stock trend
prediction,” in Proc. IEEE 29th Int. Conf.Tools Artif. Intell. (ICTAI, Boston, MA, USA, Nov. 2017, pp. 1210-1217.

[27] J. Dai, G. Sheng, X. Jiang, and H. Song, “LSTM networks for the trend prediction of gases dissolved in power
transformer insulation oil,” inProc. 12th Int. Conf. Properties Appl. Dielectr. Mater., Xi’an, China, 2018, pp. 666—
669.

[28] H. Kashef, M. Abdel-Nasser, and K. Mahmoud, “Power loss estimation in smart grids using a neural network
model,” in Proc. Int. Conf. Innov. TrendsComput. Eng. (ITCE), Aswan, Egypt, 2018, pp. 258—-263.

[29] J. Peral, A. Ferrandez, D. Gil, E. Kauffmann, and H. Mora, “A review of the analytics " techniques for an efficient
management of online forums: Anarchitecture proposal,” IEEE Access, vol. 7, pp. 12220-12240, 2019.

47

INTERNATIONAL JOURNAL OF UNIVERSAL SCIENCE AND ENGINEERING



