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Abstract

Background and Purpose: Despite of being lots of development women safety is always become one of the major and always under
researched issue. As Delhi is proliferating become one of the most unsafe city in India. The number of women employment has de-
creased in Delhi over the few years because of insecurity. It is necessary to analyze the women safety in Delhi and provide the proper
solution. There are many applications available which helps women not only to contact to the police, nearest person or friend but
also each having their own benefits and limitations. To encourage people to travel in the night without any worry and can possible to
contact the dearest one with single click with the help of this system.

Analysis Method: The system is designed using k-means clustering machine learning algorithm to improve the accuracy and reduce
the access time. The idea is to predict the safe route and render the hindering measures for the women in order to confront the as-
sertable crime situations and display the route with the rate of crime at the selected route and hence allows women to avoid certain
places of special crimes. The dataset consists of 2115 instances that reported crimes across the Delhi city run through repository.
Findings: The system is built based on K- means clustering algorithm to get the accurate result. The proposed system trained using
1481 record and tested on 634 records. The designed system guarantees good results in-terms of finding the best the path based on
the categories of the crime locations with the accuracy of the system with 79.7% with the time taken 70 ms.

Conclusion: The results of this system shows clustering of routes into different best route, better route, average, less secure route,

lowest secured route. This work attempts to suggest the safe route with the type of crime happened on that route so that anyone can

select the safest route from source in Delhi city.

Keywords: Women Safety; K-Means Algorithm; Clustering; Machine Learning; Crime; Safe Route

Introduction

Now a days, as the world has come closer because of advance-
ment in technologies. Women are almost captured all the fields
from sports, finance, health care, education and many more. In
the Medieval period, women were taken into account as a major
cause of destruction by major communities and don’t give permis-
sion to the women go to outdoor or to get into the corporate and
or social activities unlike men [1]. In the late middle ages women
were involved in many fields. The statistics done by National Crime

Records Bureau, the crime rate versus women registered around

4,037 incidences in the year 2000 in Chennai [2]. Due to increase in
crime rates, the women growing persona is really a big challenge.
Day to day, because of progressively insecure surroundings for In-
dian women working late at night is become very difficult. There
are lots of very astonishing technologies available for women like
video recording to encapsulate the cogent evidence of a crime, GPS
tracker to racetrack people to your place etc. As its difficult for the
tools to save you from the disaster but it assist you to send the alert
to authorities or to your loved ones and to get ahead with assis-

tance quicker whenever required. To promote the freedom not only
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work but at late night, it is necessary to propose the system which
helps to complete women security and safety. Such type of systems
allows women to live without being afraid and work in the world
with confidence, with informing their family, friends about their
location. The purpose of this work is to design and develop system
to help women safety based on machine learning concept. Table
1 shows the total number of crime rates versus women in India

for ten different states during year 2013 to 2018 [3]. As per ob-
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servations every year the rate of crime increases gradually. Figure
1 shows the crime Rates versus Women in the seven Major Cities
in India during year 2005 - 06 and 2010 - 12. Table 2 shows the
type of crime against women in Delhi city, India. In the present days
Delhi has questionable about the safety of women. In Delhi women
safety is the one of the biggest challenge despite the of the national

capital of India.

Rank State 2013 2014 2015 2016 2017 2018
1 Uttar Pradesh 75662.09 79874.18 84086.27 8829836 9251045 9672255
2 Maharashtra 4343442 446369 45839.38 47041.85 4824433 494468
3 Andhra Pradesh 4197147 43406.07 44840.67 46275.26 47709.86 4914446
4 West Bengal 31828.74 3347457 3512041 36766.24 38412.07 400579
5 Madhya Pradesh 2915517 29639.13 30123.09 30607.05 31091.01 3157497
6 Gujarat 25225.33 26259.87 2729441 2832895 2936349 30398.03
7 Odisha 16496.3 17360.02 18223.73 19087.44 19951.16 20814.87
8 Assam 1761721 1817691 18736.61 19296.31 19856.01 20415.71
9 Karnataka 16662.48 173415 18020.51 18699.52 19378.53 20057.54
10 Rajasthan 16719.21 17046.07 1737292 17699.77 18026.62 1835348
Table 1: Total number of crimes versus women in India for ten different state during year 2013 to 2018 [3].

Crime Category 2005-06 | 2008-09 | 2011-12

Rape 8.3 5.6 6.9

Kidnapping and abduction 14.0 16.3 229

Dowry deaths 1.6 1.5 1.4

S;‘; i}‘tf; :y husband and 222 17.5 223

Molestation 9.7 7.3 7.9

Eve-teasing 2.5 1.7 2.2

Importation of girls 0.0 0.0 0.0

Total 58.2 49.8 63.6 Figure 1: Crime Rates versus Women in the Major Cities in

Table 2: Crime category versus Women in one of the Major city
Delhi [4].

India(2005-06 and 2010-12) [4].
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To protect themselves people take different precautions. Ac-
cording to the [5] different parameters that are considering as

safety measures as follows:

Figure 2: Different attribute that are taken into consideration as
routine Precautions to protect themselves from being sexually
assaulted [5].

Related work

There are lots of applocations available in this digital world,
but theeach application having some limitations. Vith U App, Circle
of 6 App,Life360 Family Locator App,I'm Shakti App, Famy Family
Chat and Locator App,Nirbhaya: Be Fearless App,Watch Over Me
App,Sentinel Personal Security SOS App,Secure Her App,Woman
Safety Shield App, Spot Nsave Feel Secure App,Sprint Family Lo-
cator App [6]. Other tools like I Go Safely, Shake2Safety, Women
Safety, Citizen Cop, Family, Locator - GPS Tracker, Eyewatch SOS
for Women, My Safety Pin, Raksha, Watch. Me, bSafe, Himmat Plus
etc [7].

Lawrence., et al. applied the concept of data mining and ma-
chine learning using weka tool. The analysis of crime data done
using three different algorithm Additive Regression, Linear Re-
gression and Decision Stump algorithms. The proposed system
evaluated using different measurement metrics like Correlation
Coefficient, Mean Absolute Error, Root Mean Squared Error, Rela-

tive Absolute Error and Root Relative Squared Error [8].
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Sumanta Das., et al. proposed system based spatial clustering
technique to predict the future crime location. SVM applied to de-
cide the level of crime rate and K- means clustering algorithm used
to cluster the data into hot spot class and cold spot class. The result

were analysed for four different cities [9].

Md Abu Saleh proposed system using K-means algorithm to
analyse and predict the crime in the town Chicago. The results were
analysed and verified the flexibility and accuracy of the k-means
algorithm [10].

All the above mentioned tools are developed to trace the loca-
tion and send the message to the closest one about the safety. Its
very important to know the safest route of journey. In this work,
the system is proposed to demonstrate the safe path on condition

of type of crime tumbled into that area.

Materials and Methods

Clustering is a machine clustering is the Logic used to in Ma-
chine learning programming to train the system based on previ-
ous data, learning method applied to group (cluster) the principle
component that have similar characteristics/ data points. The out-
come is that data points within the same group are more similar
between them than other data points in other cluster [12]. There
are two approaches are available like Hierarchical, Partition and
further subdivided into different types [11,12]. The main aim of
clustering algorithm is to obtain routes that are safe that means
having similar data points and data points under different labels
considered under unsafe group. As k- means clustering algorithm
is almost suitable on all data types whether it is a figure, text or an
image. Mean in the K-means refers to the average of all data points
to find out the new centroid. The algorithm is very popular and
you can easily find the implementation in almost all domains with
study on different use cases. K- Means algorithm is most suitable
for all types of data whether it is a figure, text, or an image. K-means
is very flexible so it’s an easy to apply on all types of data. K-means
is an unsupervised learning method used to cluster similar data
points. Unsupervised learning means there are no output labels to
the points to learn the process to find out patterns. It is easy to
implement and gives cost efficient performance. This algorithm is

fast and deals with large amount of data.
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Working of an algorithm

Dataset

The dataset consists of 2115 instances that reported crimes
across the Delhi city and having attributes nm-pol, murder, rape,
gang-rape, robbery, theft, assault, sexual-harassment, total-area,
total-crime, longitude, latitude The dataset has details of five types
of routes in the Delhi city of India. Each data point in that location
represented by the Latitude and Longitudes. The main purpose of
this work is to find the best safe route according to the crime rate

analysis and the features that will be analysed into one of the cat-
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egory as 0 for Best route, 1- Better route 2- Average 3-Less secure
route, 4- Lowest secured route. Table 3 represents the sample of

dataset.

— Clean,prepare & ——" Train Model using K
Manipulate data means algorithm
Improve Model Evaluate Model %.lsmg Test Mode!
measurement metrics

Figure 3: Proposed System.

Get Dataset

Table 3: Sample dataset.

Proposed system

The proposed system implemented by applying K means algo-
rithm. There are lots of applications available which helps to use
in emergency from sending the alert messages to GPS tracker but
every applications have their own limitations [6,7]. The proposed
system not only provides the safe route but also allows to send
the alert message as well as to call to the registered number. Safe
route allows the user to look for the all possible safe route from
the source to the destination and the user can select the safest
route. Routes are suggested with different notations so the user
can choose the route by themselves. The maps represented with
different color, each color represent the particular type of crime
rate happened in that area. Following are the steps applied to clus-

ter the safe path from source to destination.

Depending on the value of K, K centroids are created randomly
The data point is to part of particular cluster if it is closer to
that cluster’s centroid than any other centroid. A centroid is
the center of the data point. The centroid is calculated by us-
ing Euclidean distance [13]. Equation 1 shows calculation of
centroid using Euclidean distance.

kM

c(EY=2"% (| xi-¥i[)?* (1)

i=1 j=1
Here ki is the number of data points in the cluster and k is the

number of cluster centers.
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1. To reduce the overall intra-cluster variation, the centroid is

recalculated by taking the mean of all data points.

2.  Step 2 and 3 repeated till the sum of distance between the
data points and the corresponding centroid is minimized.

Results and Discussion

At the first we select a route randomly to find out the safety
of the route at any given time of the day. It is necessary to rerun
the algorithm with different starting centroid to provide best safe
path, so the algorithm executed multiple times with considering
various data points and evaluated using Kaufman approach. The
selection of K gives the optimal solution. As shown in figure 4 the
optimal value of K is 15. To create the optimal number of clus-
ter, tried different number of clusters and calculated the sum of
squared errors. The increase in value of K will cause decrease in
the error sum while decrease will sharply increase the error sum.
The point at which it defines the optimal number of clusters is ref-
ereed as ‘elbow point’ to find the best point for the value of K as

shown in (Figure 5).

In this example, the elbow point s located in 15 clusters. The el-
bow point represents the optimal number of clusters and helps in
representing the best pick for the value of K. and discussion must
illustrate and interpret the reliable results of the study. As shown
in figure 6 and 7 the red color symbols indicates the extreme crime
rates on the route, moderate crime rates on the route showed by

blue color symbol and safe path showed with green color symbol.

Figure 4: Selection of Optimal number of Clusters.
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Figure 5: Data points grouped into Five clusters based on

Similarity.

Figure 6: Possible routes based on criteria of clustering from

source to destination [ Smart result].

Figure 7: Different colored symbols indicating the safety level.

[ Smart result].
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Conclusion

K- means algorithm is having many benefits and can be used
for almost any kind of data grouping as discussed in the previous
section, but there are some factors where the performance of the
system need to considered like selection of number of clusters,
random selection of initial centroid, the generation of clusters
with uniform sizes and spherical limitation if these modes handled
carefully then the system behave spontaneously. The data in the
real life is complex, noisy, and not organized well. Applying such
algorithm in real life is very difficult because of clear conditions.
The proposed system can be implemented using k-means cluster-

ing algorithm to provide the safest route.
Bibliography

1. Status
(2018).

of Womaninancient, Medievaland Modernperiod

2. Rashmi Rani Agnihotri HR and Malipatil KS. “A Brief Study on
Women Problems in India”. International Journal of Develop-
ment Research 8.8 (2018): 22583-22587.

3. Acrime map of India in R - Crimes against women (2019).

4. Shivani Satija and Amrita Datta. “Crime against Women and
Children in Delhi Analysis of Secondary and Empirical Data”.
Economic and Political Weekly EPW (2015): 9.

5. https://today.yougov.com/topics/lifestyle/articlesre-
ports/2019/03 /28 /women-safety-sexual-assault-awareness

6. https://www.hongkiat.com/blog/android-personal-safety-
women-apps/

7. https://www.redbytes.in/best-women-safety-apps/

8. Lawrence Mc Clendon and Natarajan Meghanathan. “Using
Machine Learning Algorithms to Analyze Crime Data”. Ma-
chine Learning and Applications: An International journal
(MLAIJ) 2.1 (2015).

9. Sumanta Das and Malini Roy Choudhury. “A Geo-Statistical Ap-
proach for Crime hot spot Prediction”. International Journal of
Criminology and Sociological Theory 9.1 (2016): 1-11.

10. Md Abu Saleh and Ihtiram Raza Khan. “Crime Data Analysis in
Python using K - Means Clustering”. International Journal for
Research in Applied Science and Engineering Technology (IJRA-
SET) (2019): 2321-9653.

145

11. AK]Jain MN Murty and PJ Flynn. “Data Clustering: A Review”. in
ACM Computing Surveys 31.3 (1999).

12. Pranav Nerurkar, et al. “Empirical Analysis of Data Clustering
Algorithms”. Procedia Computer Science 125 (2018): 770-779.

13. Gracy Joseph,, et al. “Complete Animal Care System using Clus-
tering Algorithm: CACS”. International Journal of Engineering
Research and Technology 5.1 (2017): 1-4.

Volume 3 Issue 11 November 2019
© All rights are reserved by Aruna Pavate,, et al.

Citation: Aruna Pavate, et al. “Envision of Route Safety Direction Using Machine Learning". Acta Scientific Medical Sciences 2.11 (2019): 140-145.


https://shodhganga.inflibnet.ac.in/bitstream/10603/123356/8/08_chapter2.pdf
https://shodhganga.inflibnet.ac.in/bitstream/10603/123356/8/08_chapter2.pdf
https://www.journalijdr.com/brief-study-women-problems-india
https://www.journalijdr.com/brief-study-women-problems-india
https://www.journalijdr.com/brief-study-women-problems-india
https://gigadom.in/2015/01/16/a-crime-map-of-india-in-r-crime-against-women/
https://today.yougov.com/topics/lifestyle/articlesreports/2019/03/28/women-safety-sexual-assault-awareness
https://today.yougov.com/topics/lifestyle/articlesreports/2019/03/28/women-safety-sexual-assault-awareness
https://www.hongkiat.com/blog/android-personal-safety-women-apps/
https://www.hongkiat.com/blog/android-personal-safety-women-apps/
https://www.redbytes.in/best-women-safety-apps/
https://www.researchgate.net/publication/275220711_Using_Machine_Learning_Algorithms_to_Analyze_Crime_Data
https://www.researchgate.net/publication/275220711_Using_Machine_Learning_Algorithms_to_Analyze_Crime_Data
https://www.researchgate.net/publication/275220711_Using_Machine_Learning_Algorithms_to_Analyze_Crime_Data
https://www.researchgate.net/publication/275220711_Using_Machine_Learning_Algorithms_to_Analyze_Crime_Data
https://ijcst.journals.yorku.ca/index.php/ijcst/article/view/40257
https://ijcst.journals.yorku.ca/index.php/ijcst/article/view/40257
https://ijcst.journals.yorku.ca/index.php/ijcst/article/view/40257
http://ijraset.com/fileserve.php?FID=21236
http://ijraset.com/fileserve.php?FID=21236
http://ijraset.com/fileserve.php?FID=21236
http://ijraset.com/fileserve.php?FID=21236
http://users.eecs.northwestern.edu/~yingliu/datamining_papers/survey.pdf
http://users.eecs.northwestern.edu/~yingliu/datamining_papers/survey.pdf
https://www.sciencedirect.com/science/article/pii/S1877050917328673
https://www.sciencedirect.com/science/article/pii/S1877050917328673
https://www.ijert.org/complete-animal-care-system-using-clustering-algorithm-cacs
https://www.ijert.org/complete-animal-care-system-using-clustering-algorithm-cacs
https://www.ijert.org/complete-animal-care-system-using-clustering-algorithm-cacs

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

