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Abstract — In these days women safety is the biggest issue in all parts of the world due to increasedviolence
against them. Getting physically or mentally abused has become a part of their daily life. Workplace
harassment and public place harassment are forcing them to quit their passion and dreams.
Eventhoughthegovernmenthasenactedseverallawsagainstwomenharassment,therateofwomenharassment  has
not reduced. There are only few preventive measurements to reduce the probability of womenharassment. The
best way to reduce the violence (robbery, sexual assault, domestic violence, etc) againstthem isbeing
amoralsupport.So theWomenSafety Patrolling Robotwill beanattemptto ensurewomen safety. In existing
systems,CCTV cameras are used which only records the eventsand hence it will not be a preventive measure
for women safety whereasthe proposed patrolling robot will be patrolling in its assigned area and willbe
checking for anonymous activities. Hence the night patrolling robot will be of greater use to the women
community.
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I. INTRODUCTION:

Robotics is a multidisciplinary discipline combining computer science and engineering. Roboticsis
the study of thedesign, development, function, and application of robots. Robotics aimsto createrobots that
can support and aid humans. Robotics is the study of creating robots that can take the place ofhumans and
mimic their behaviour. Robots may be used in a variety of circumstances and for a variety ofpurposes, but
many are now used in hazardous environments (such as inspection of toxic products, bombdetection and
deactivation), manufacturing  processes, or in situations where humans cannot survive
(e.g.space,underwater,inextreme heat, andclean-up and contingencyoperations)[8-11].

Since the world faces serious issues regarding women safety it is inevitable to constitute our
worktowards it. Now a days robots have been used in various fields which also includes safety and defense.
TheWomen Safety Night Patrolling is such an attempt to make use of the robots for enhancing women
safety.lIt willbe a greatstep towards the riseofautomation and safety.

Women safety night patrolling robot makes the best use of its features in order to work withoutany
problem. It has sound sensing ability, obstacle sensing ability and has loT features inorder to showwhat it
senses with the help of cameras, GPS module and Bluetooth module. All its features are
properlycoordinatedwiththehelp of a microcontroller.

In this paper, Section Il discusses about the details of the existing system, Section Il discusses about
the proposed system and the conclusion of thispaperisdiscussedin Section 1V.

II.LITERATUREREVIEW:
A Surveillance System usinglinternet protocol of Raspberry Pi was implemented by [1] in which the
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Raspberry Pi and internet protocol are used to build a surveillance device with a spy robot. It discusses
differentapproaches to border surveillance. Border armies mustpatrol the border area with caution, but even
with extreme caution, it is impossible to find all minoraccidents in the middle of the night. As a consequence,
a device that can detect activity in this area andsend a message to the nearby security control unit is required.
They build a spy robot with the Raspberry pioperating system and a remote monitoring and control algorithm
in this system. The spy robot device ismadeup of three components: a RaspberryPi module,a night vision
camera, anda sensor.The system requires raspberry pi for operating which is comparatively expensive. It will
be affordable for all people if the process control is made possible by using low cost microcontrollers.

A Mobile Robot using GPS with place recognitionsystem was implemented by [2].A survey of a mobile robot
with GPS observations IS suggested in this paper. When it comes
totherobot'smonitoring,GPStechnologyiscrucial. The system can further beimproved to provide outputs of
high accuracy and stability.

A road night based on a planarreflectionmodel was made by [3].Ithasproducedvariousroaddetection
ideasaswellasvariousmonitortrackingconcepts. Road and street surveillance is critical for a variety of tasks,
including  pedestrian  identification,suspiciousactivitydetection,and  soon.Thisapproachcategorizesthe
road'spicture pixels.The system efficiency can be further improved by providing obstacle sensing ability and
GPS module to share its location.

A nightrider:visualodometry using headlights was implemented by [4]. For a mobile robotic device, this
technology uses a series of camera images toestimate relative motion. A camera can be used to capture vast
guantities of data and is a relativelyinexpensive sensor, making it an ideal choice for use in mobile robots.
The system can be supported with solar cells to reduce its dependency on external power source. The image
size and efficiency of face recognition of the system must be improved.

Researchon soundsourcelocalizationandreal-timefacialexpressionrecognitionforsecurityrobot [5] lead to the
development of a security robot with abilities of sound source localization and real time facial expression
recognition. The real time facial expression recognition is made possible with the help of image acquiring
devices and deep data processing capabilities.

Arduino-controlled war field spyrobot with a night vision wireless camera and an Android application was
developed by [6][13][14].The main goal of creating this robot is to track human activities in war zones or
border regions in order to minimize enemy infiltration. The robot is equipped with a night vision wireless
camera that can relay images of the battleground in order to avoid human casualties. The range of distance of
the system might be increased to improve its efficiency.

A paper on IOT based smartmulti-application surveillance robot was published by [7][11][12]. The primary
aim of this paper is to design and build a surveillance robot capable of reducing wartime casualties. Until the
intruder is attacked by the soldiers, the robot functions as a surveillance robot, capturing the intruder's
surrounding details. The system can be further developed to provide alert messages.

Hence the proposed system is designed such that it overcomes a few of the above mentioned drawbacks.

PROPOSEDMETHODOLOGY:

The main objective of the system is to involve in night patrolling in assigned area and to function withleast
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human intervention with the help of its features. Since it need to move without colliding with objectsin itspath
whilemovingtowardsthesoundsourceitisprovidedwithultrasonic sensor for obstacle sensing. It has four
different microphones placed facing towards four directions inorder to find the direction of the source of
sound. The signal obtained from the sound senor is processedandgiventomicrocontroller.
Dependingonthemicrophonewhichreceivedthesound, patrolling robotdetectsthedirectionofthe sound and
moves towards the sound. The robot has GPS module which has to be interfaced with thedevice of user (smart
phone or laptop) in order to know its location and to live stream the video it captures with the help ofcameras.
It also has Bluetooth module which has to be interfaced with user device in order to monitor therobot’s
movements. While interfacing the robot with user device 10T has done its vital role.The flowchartforthe paper

isshownin theFigl
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This system has a 12V battery which acts as power source for operating it. Microcontroller(ATMEGA 328p)
and camera are connected with battery with the help of voltage regulators whereasmotorsareconnectedwith

ofrelays.Ultrasonicsensorandsoundsensorareconnecteddirectlytothe
microcontroller. Theblockdiagramfor thepaperisshown inthe Fig2
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Fig2.BlockDiagram of Women safety night patrolling robot

Fig3.Top view of Women safety night patrolling robot
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Fig4. Front view of Women safety night patrolling robot

Top view and front view of the women safety night patrolling robot are shown in figure 3 and figure 4
respectively. The system consists of four relays to control the movement of the four wheels of the robot so
that it can turn easily to the desired direction. Ultrasonic sensor is fixed at the front side of the robot to detect
the obstacles in its moving path and four sound sensors are places along the four different sides of the robot.

PROCESS EVOLUTION:

1. Therobot will bepatrollingintheassignedareaandwill becheckingforthesound.

2. Onceit sensessounditwillbeprocessedandsent tothemicrocontroller.

3. The Women safety night patrolling robot has four microphones which are placed such that they face towards
four different directions (east, west, north and south).

Dependinguponthesoundsensorwhichsensedthesoundthedirectionofsourceofthesoundwillbedetected.

4, If a sound is detected by microphones in the robot, the sound received by all four microphones will be
processed and compared to find which microphone has received maximum sound. So that microcontroller can

decide the actual direction of the sound source i.e., the microphone which received maximum sound.

5. For example if the robot receives a sound from east direction the sound sensed by microphone facing east
direction will be higher when compared with the sound sensed by microphones facing other three directions
(west, north and south).

6.  Afterdecidingthedirectionofthesoundthemicrocontrollerwillordertherobottomovetowardsthatdirection.

7. Whilemoving,therobotwillcheckforobstacles,onceitdetectstheobstacle,therobotwilltake another pathto
reachthe venue ofthesound.

8. Therobot will checkfortheobstaclesevenwhile movingin random fashion.

9. Once the robotsensesthesounditwill sendthealert
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10.
11.

12.

(i)
(i)

messagetothedeviceinterfacedwiththerobotsothatusercancheckwhetherthereareanyanonymousactivitiesbywatc
hingthelive videostreamed byourrobot.

It canhighlightthehumanfacesiftherearesomeone.
Iftheusersensessomething anonymous he/shecanfindthe robotscurrentlocationinthe areawhere therobotis

patrolling.

Theresultis depictedin fig5,fig6, fig7 and fig 8.

Output of the system can be verified in two ways:

While the system moving in random fashion.

While the system senses sound or obstacles.

(i)The output of the system while it is moving in random fashion has been discussed below. To obtain the
output we require two software applications named i-searching app and Bluetooth electronics app to be
installed in the user device so that the system can be easily interfaced with user device. The figure 5 shows the
snapshot of the live stream shown via i-searching app which is captured by the system.

-
Fece Vetacton

Feco Recogmiion

et Se Stop Sweam

TAG
20201222 13%20%

Col Cnsmmnen it € hompan (amy B8 s mappomnamion Trwt ¥ ite
I i

TAG
01012221361 44

Ve i

Fig5.0utput 1-Snapshot of the livestream

Figure 6 shows the output obtained while the system was moving in random fashion via Bluetooth electronics
app, it contains the path information about the movement of the Women safety night patrolling robot. The
RIGHT 2 and LEFT 4 indicate that the robot has taken right direction two times and left direction 4 times
during patrolling. NO SOUND DETECT in the output indicates that there are no sound disturbances in the
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patrolling area

Fig6. Output 2-Movement/Location details of patrolling robot moving in random fashion

(ii) The output of the system while it is moving after detecting the sound or obstacle has been discussed below.
The following figure 7 shows the snapshot of the live stream shown via i-searching app which is captured by

the system.

Fig7.0utput 3-Live stream of patrolling robot moving after detecting sound
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Figure 8 shows the output obtained while the system was moving after detecting sound via Bluetooth
electronics app, it contains the robot path information about the movement of the Women safety night
patrolling robot. Here SOUND DETECTED term in the output display indicates that the robot has detected a
sound in the patrolling area. Moreover, the sound has been detected when the robot has already taken the third

time RIGHT direction and second time LEFT direction in its patrolling area.
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Fig8. Final output —android phone display after sound detection

IV.CONCLUSION:

Nowadays, women safety is the biggest issue in all parts of the world due to increasedviolence against
them. The existing system either lags oneofthesefeaturesorrequirehighendmicrocontrollersuch as
Raspberrypiforits properoperation.Hence, the proposed women safety night patrolling robot makes the best
use of its features such as soundsensors, ultrasonic sensors, ESP cameras and 10T in order to patrol in its
assigned area with least humanintervention.

V.FUTURESCOPE:

o Thissystemcanbefurtherimprovedintoafull-fledgedsecurity robottoreducehumanwork.

o Thesystemcan  beprovided having360°coverage along with  highend componentswithhigher
extenditsoperationandtoincreaseits efficiency.

o The system can be provided with additional microphones facing more directions for better detection of

direction of source of the sound.
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