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Abstract: This paper is mainly streamed towards child safety
solutions by developing a gadget which can be tracked via its GPS
locations and also a panic button on gadget is provided to alert the
parent via GSM module calling for help. Parental android app is
developed to manage and track the device anytime. Smart gadget
device is always connected to parental phone which can receive and
make phone calls and also receive SMS on gadget via GSM module,
also a wireless technology isimplemented ondevice which is useful to
bound the device within a region of monitoring range, if device is
moving out of monitoring range then an alert will be triggered on
binding gadget, this helps you keep a virtual eye on child. Health
monitoring system on gadget checking for parameters like heart
beat/pulserate and temperatureisincluded which can be monitored
onparentalapp.Gadgetalsomonitorswhetheritispluggedonhandor
notusingcontactswitchandalerttheparentassoonasitisunplugged.

Keywords: 10T, Children safety, Arduino mega [ATMEGA 2560];
GPS,GSM,Sensor,Mobilecommunications,Smartphone.

1. Introduction

Theinternetofthings(IoT)referstothesetofdevicesandsystem
that stay interconnected with real-world sensor and to the internet.
Duringyears’ Child safetyisunder threatanditis very importantto
provide a technology-based solution which will help them under
panic situations and monitor them using a smart gadget. The
proposed system is equipped with GSM and GPS modules for
sending and receiving call and SMS between safety gadget and
parental phone, the proposed systemalso consistsof Wi-Fimodule
used to implement [oT and send all the monitoring parameters to
the cloud for android app monitoring on parental phone. Android
applicationcanbeusedtotrackthecurrentlocationofsafety gadget
using its location coordinates on parental phone android app and
also via SMS request from parent phone to safety gadget. Panic
alert system is used during panic situations and automatic SMS
alert and phone callis triggered from safety gadget to the parental
phone seeking for help and also monitored for plug and unplug
from hand, as soon the gadget is unplugged from hand a SMS is
triggered to parental phone and the alert parameter is also updated
tothecloud.

Heart-beats, temperature is monitored and the values are
updated to cloud continuously for parent app monitoring.
Boundary monitoring system is implemented on safety gadget
withthehelpof BEACONtechnology,assoonasthesafety gadget
moves far away from the binding gadget an alert is provided to
parentonbinding gadget. thesystemisused to monitorthe health
parameters and also used for location tracking during necessary
situationsinsafetyconcern.

2. LiteratureSurvey

[1] Authors: M Nandini Priyanka, S Murugan, K. N. H.
Srinivas, T.D.S.Sarveswararao, E. KusumaKumari.

Title: Smart IoT Device for Child Safety and Tracking.
Publishedin:20191EEE.

The system is developed using Link-It ONE
board programmedinembedded Candinterfacedwith
temperature, heartbeat, touchsensorsandalsoGPS,GSM &
digitalcameramodules. The novelty of the work is
that the systemautomaticallyalertstheparent/caretakerby
sendingSMS, whenimmediateattentionisrequiredforthechild
duringemergency.Merits: The parameters such as touch,
temperature & heartbeat of the child are used for
parametric analysis and

resultsareplottedforthesame.

Demerits: To implement the IoT device which ensures the
completesolutionforchildsafetyproblems.

[2] Authors: Akash Moodbidri, Hamid Shahnasser

Title: Childsafetywearabledevice.

Publishedin:20171EEE.

The purpose of this device is to help the parents to locate their
childrenwithease. Atthemomenttherearemanywearable’sinthe
market which helps to track the daily activity of children and also
helps to find the child using Wi-Fi and Bluetooth services present
onthedevice.

Merits: Thiswearableoverotherwearableisthatitcanbeusedin
any phone and it is not necessary that an expensive smartphone is
required and doesn’t want to be very tech savvy individual to
operate.

Demerits: As, this device’s battery gives short life-time. High
power efficient model will have to be used which can

be
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capableofgivingthebatterylifeforalongertime.
[3] Authors: AditiGupta,VibhorHarit.

Publishedin:20161EEE.

Title:ChildSafety& TrackingManagementSystembyusing
GPS.

This paper proposed a model for child safety through smart
phones that provides the option to track the location of their
children as well as in case of emergency children is able to send a
quickmessageanditscurrentlocationviaShortMessageservices.

Merits: The advantages of smart phones which offers rich
featureslike Googlemaps, GPS,SMSetc.

Demerits: This system is unable to sense human behavior of
child.

[4] Authors: Dheeraj Sunehera, Pottabhatini Laxmi Priya.

Title:ChildrenLocationMonitoringon GoogleMapsUsing
GPSandGSM.

Publishedin:20161EEE.

This paper provides an Android based solution for the parents
totrack their childreninreal time. Differentdevices are connected
with a single device through channels of internet. The concerned
deviceisconnectedtoserverviainternet. The devicecanbeusedby
parentstotrack theirchildreninreal time or for women safety. The
proposed solution takes the location services provided by GSM
module.Itallowstheparentstogettheirchild’scurrent-locationvia
SMS.

Merits: A child tracking system using android terminal and hoc
networks.

Demerits: Thisdevicecannotbeusedinruralareas.

3. ProposedSystem

A. SafetyGadget

Figure 1 shows the block diagram of the proposed child safety
device. It consists of inbuilt Wi-Fi, GSM, GPS and Bluetooth
modules. Thelinkitoneboardissimilartothe Arduinoboardandit
is termed as all-in-one prototyping board for safety and IoT
devices. The link it one is a robust development board for the
hardware and also used for industrial applications. Different
components such as temperature sensor, heartbeat sensor, panic
button, contactswitchare connectedto the linkit ONE board along
with built in GSM, GPS modules. Safety gadget consists of
BEACON and BLE packet is transmitted through it, this packet is
received by binding gadget which has BLE receiver module, the
packet usually contains information such as identification
number, signal strength etc. Temperature is one of the most
commonly measured variables. For measuring body temperature
of the child DS18B20 temperature sensor is used. The heartbeat
sensor isused in the proposed system for measuring the pulserate.
There is a heartbeat/pulse sensor which is combined to simple
optical heart rate sensor with amplification and nullification
circuitrymakingitis fastand easyto getreliable pulsereading. The
GSM/GPRSblockisactivated withaSIM cardontheboard.

They mainly differ based on bandwidth and RF

carrier
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frequency. GSM network consists of mobile station, base station
subsystem network and operation subsystem. The GPS module is
provided for identifying the location of the child. GPS module
receives the signals from satellites. The latitude and longitude of
thelocationcanbeidentifiedby the GPSmodule. Thedevicesends
themonitored parametersdatasuchastemperatureandpulserateto
cloud. If any abnormalities occurs in temperature or pulse rate
readings, a SMS and call triggers to the parent/caretaker mobile
phone immediately and alsoupdated tothemobileapp only for the
registries mobile no. We can use mobile application, cloud and
databaseastheback end of storing and retrieving information and
alsoadeviceformonitoring.

POWER SUPPLY

BLE
BROADCASTER
MODULE
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Fig.1. Blockdiagramofsmartgadget
B. BLElListenerdevice

Figure 2 shows the BLE Listener device is the device which is
used to satisfy this feature along with safety gadget and parental
phone. This gadget is also used to monitor safety gadget within a
bounded area using wireless technology as follows, this feature of
binding gadget is designed to work independently without phone
network signal/internet so that safety gadget can even be under
monitoring when it reaches remote areas where communication
signals is not reachable like forest. Safety gadget consists of
BEACON and BLE packet is transmitted through it, this packet is
received by binding gadget which has BLE (Bluetooth Low
Energy)receiver module, the packetusually contains information
such as identification number, signal strength etc. Whenever the
packet is received it checks for all the above information in the
receiverdevice.

As the distance between safety gadget and binding gadget
increases, the signal strength decreases. Once the safety gadget is
moving out of threshold distance from the binding gadget then an
alert is provided on binding gadget which will be used by
parent/guardian.
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Fig.2. BlockdiagramofBLElistenerdevice
C. ToolsUsed

HardwareRequirements:

* ArduinoMega| ATMEGA2560].
* GSMSIMS00C.

* GPSNeo6m.

* 20X4LCD.

* [2CLCDDriver

» 7805VoltageRegulator.

* HeartBeatSensor.

* DS18B20TemperatureSensor.
* 1x4Switch.

* ESP8266-12E

* PushButton

* LogicLevelConvertor

* Buzzer

« LED

« ESP32

* OLED

* JumperCables

SoftwareRequirements:
* ArduinolDE
* AndroidStudio

LanguagesUsed:
* EmbeddedC
* Java

4. Methodology

This paper mainly focuses on child safety solutions which
containtwomajordevicesnamely Smartgadgetand BLE Listener
device. The system also includes an Android app namely Parental
Appwhichwillbedevelopedandinstalledonparentalphone.

Thispaperconsistsofomodulesasfollows:

1) Live Location Tracking: Safety gadget contains a GPS
module which will fetch the current location and sends it to the
microcontroller for required processing, the safety gadget is also
installed with the GSM module to respond for location request
sent via SMS from parental phone. The system is
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connected to cloud via Wi-Fi technology and hence the GPS
location is updated to the cloud at regular intervals or on request,
wheneverparentwantto monitorthe location ofsafety device then
parental appcanbeused which fetchesallthedata from theupdated
cloudandalsodisplaythecurrent/livelocationofthesafety gadget.

2) Panic Alert System: The gadget is equipped with panic alert
system feature which mainly consist of a button that is triggered
only during certain abnormal/panic situations, this button is
programmed in such a way that, once it is triggered then multiple
alertsin variousformsoccurswithin fewseconds oftime, SMS and
also phone call is triggered to the parental phone from the safety
gadget GSM module to the parental phone, which consists of
currentlocation of gadget fetched from its GPS and a pre-installed
panic message seeking for help. An alert notification on parental
appistriggered via Wi-Fionsafetygadgetcommunicatingtocloud
whereparentalappreceivestheinformation.

3) Stay Connected Feature: This feature is to communicate
between safety gadget (GSM module) and parental phone always
connected irrespective of the situation, safety gadget can make a
phonecallanytimetoparentalphoneandvice-versa. Safety gadget
whichwillbedisplayedonitsscreen.

4) Health Monitoring System: The gadget consistsofheartbeat
andtemperature sensor whichisused tomonitorthe general health
condition of child. Any abnormalities being detected in the health
monitoring parameters by the safety gadget then an immediate
alertissentontheparentalappvia Wi-Fi. Also,displaysonparental
app.

5) Gadget Plugand Unplug Monitoring: This featureisto keep
monitoring ifthe safety gadgetis plugged ornotby monitoringthe
contact switch, necessary alerts are provided on parental app
wheneverthedeviceisunplugged.

6) Boundary Monitoring System: Binding gadgetisthe device
which is used to satisfy this feature along with safety gadgetand
parentalphone.Thisgadgetisusedtomonitorsafety gadgetwithina
boundedareausingwireless technology. Once the safety gadgetis
moving outofthe threshold distance from the BLE listener device
then an alert is provided on device itself, which will be used by
parent/guardian. Thisfeatureofbindinggadgetisdesignedtowork
independently withoutphonenetworksignal/internetsothatsafety
gadgetcanevenbeunder monitoring whenitreaches remote areas
wherecommunicationsignalsarenotreachablelikeforest.

A. SoftwareSpecification

The ArduinoSoftware(IDE)whichisanopen-sourceandmakes
iteasytowritethecodeaswellastouploadintotheboard. Itrunson
the Linux, Mac, I0S and Windows. The programs are written in
Java,basedontheProcessingandother open-sourcesoftware. This
software makes the interfacing with Arduino-Uno much more
reliable. The primaryreason forusing the GS shield as the mode of
communication over Wi-Fiand Bluetooth wasthatthisgadgetwas
aimed at being accessible to any smartphone user. Also, to

make the user- friendly as
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possible.

Applications forthe Android operating systemare programmed
using the SDK Android software development kit and Java
programming language that also may be used with C or C++. The
Android Studio is the official programming environment that
allows developers to build Android apps. The idea behind the
Android app has been derived from having an automated bot to
respond to textmessage responses from theuser. It willprovidethe
user with pre-defined response options at just the click ofa button.
The user doesn't need to memorize the specific keywords to send.
Also, thebothwillbepre-programmedtopresenttheuserwithaset
of pre-defined keyword options such as
“DEVICE _LOCATION".

5. Results

1) LiveLocation Tracking: GPSisinstalledongadgettotrackits
currentlocation canbetracked onandroidappand via SMS request
sentfromparentphonetosafety gadget.

Location: http://maps.google ; »

http://maps.google. com/maps
76=12.97796,77.55505 1

Track Ay, &
Location i W

<)

Fig.3. Outputsoflivelocationtracking

Q
CAd

2) Panic Alert Systems: Panic alert system on gadget is
triggered during panic situation, automatic call and SMS are
triggeredtoparental phone. Thealertisalsoupdatedtothecloud for
purposeofappmonitoring.

72

g 32.5 @’
— @’ YES . uNPLUG
VAN

PULSE

Alert: Panic Button Triggered !

Panic Location: http://maps.gocale
com/maps?q=12.977952.77.555016

Fig.4. Outputsofpanicalert system

3) Stay Connected Feature: Stay connected feature is used to
trigger call and pre-defined SMS anytime from gadget to parental
phone by just pressing a button and also parent can make SMS and
calltothegadgetanytime.

4) Health Monitoring System: Health monitoring system is
implemented using heartbeat sensor, temperature sensor which is
updatedtothecloudandalso canbe monitored viaapp. The current
value of sensors can be obtained using SMS request sent to gadget
fromparentphone.
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Alert: Abnormal Puise Rate detected 1!

Abnormal Health Location:

Fig.5. Outputsofhealthmonitoringsystem

5) Gadget Plugged or Unplugged Monitoring: Gadget plug or
unplugged is monitored using contact switch installed on smart
gadget, as soon as the device is unplugged, an alert is provided to
parent phone via SMS and it is also updated to cloud for app
monitoring.

6) Boundarymonitoringsystem: Thisisusedtotrack the safety
gadget using the binding gadget by implementing signal strength
conceptas soon as the safety gadget moves faraway fromthe BLE
listenergadgetthenanalertisprovidedtoitself.

Fig.6. Listenerdeviceandbroadcastdevice

Fig.7. Overviewofsafetygadget

Figure 7 shows the circuit connection with sensors. The
temperature sensor, pulse sensor, BLE module, GSM module and
GPSmoduleareshown.

6. Limitation

The system is dependent on communication signal/network
signal for the smart gadget to trigger automatic phone call/SMS
duringpanicsituation.Itcanbedifficulttodetectwhennetwork
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signalisnotreachable/weak/whenthesmartgadgetmovesoutside
the boundary range. Hence, it can be improved by increasing the
range.

7. Conclusion

Thisresearchdemonstrates SmartloTdeviceforchildsafetyand
tracking,tohelptheparentstolocateandmonitortheirchildren.

Ifanyabnormalreadingsare detected bythesensor,thenan SMS
and phone call is triggered to the parents mobile. Also, updated to
the parental app through the cloud. The system is equipped with
GSM and GPS modules for sending and receiving call, SMS
betweensafetygadgetandparentalphone. Thesystemalsoconsists
of Wi-Fimoduleused toimplementloT and send all the monitored
parameters to the cloud for android app monitoring on parental
phone. Panic alertsystem is used during panic situations alerts are
sentto the parental phone, seekingforhelpalsothealertparameters
are updated to the cloud. Boundary monitoring system is
implemented on safety gadget with the help of BEACON
technology, as soon as the safety gadget moves far away from the
BLElistenergadgetanalertisprovidedtoitself.

8. FutureScopeofWork

This system can be further enhanced by installation of mini-
camera inside smart gadget for better security so that live footage
canbe seen on parental phone during panic situations. Thesystem
canbemodifiedbyinstallationofsmallsolarpanels forchargingthe
batteryofsmartgadgettogainmaximumbatterybackup.

Acknowledgment
Wewould liketothank our guide Mr. ManjunathaN, Asst.

ISSN 2454-9940

Vol 19, Issue 1, 2025

Prof., for his precious guidance and for East West Institute of
Technology, Bengaluru, Karnataka, India for providing this
opportunity.

References

[1] MNandiniPriyanka, SMurugan, K.N.H. Srinivas, T.D.S. Sarveswararao,
E. Kusuma Kumari, ‘Smart IoT Device for Child Safety and Tracking’
International Journal of Innovative Technology and  Exploring
Engineering, Volume8,Issue8,June2019.

[2] Akash Moodbidri, Hamid Shahnasser (Jan. 2017) “Child safety wearable
device’, International Journal for Research in Applied Science &
Engineering Technology, Vol.6Issue2,pp.438-444.

[3] AditiGupta, VibhorHarit, ‘Child Safety & TrackingManagement System by
using GPS, Geo-Fencing & Android Application: An Analysis,” 2016
Second International Conference on Computational Intelligence &
CommunicationTechnology.

[4] Dheeraj Sunehera, Pottabhatini Laxmi Priya, ‘Children Location
Monitoring on Google Maps Using GPS and GSM,’ 2016 IEEE 6th
International Conferenceon Advanced Computing.

[S] Asmita Pawar, Pratiksha Sagare, Tejal Sasane, Kiran Shinde (March—
2017) ‘Smart security solution for women and children safety based on
GPSusingloT’, International Journal of RecentInnovationin Engineering
andResearch, vol.2,Issue3,pp.85-94.

[6] Nitishree,(May-June,2016)‘AReviewonlOTBasedSmartGPSDevice for
Child and Women Safety’, International Journal of Engineering Research
and General Science, Vol.4,Issue3,pp. 159-164.

[71 Pramod, M Uday Bhaskar, Ch. V and Shikha, K. (January 2018) ‘IoT
wearabledeviceforthesafetyandsecurityofwomenandgirl’ International
JournalofMechanical Engineeringand Technology, Vol.9, Issue 1,pp.83-
88.

[8] AnandJatti,MadhviKannan, Alisha, RM Vijayalakshmi, P Shrestha Sinha
(May 20-21, 2016), ‘Design and Development of an IoT based wearable
device for the Safety and Security of women and girl children’ IEEE
International Conference on Recent Trends in Electronics Information
Communication Technology, India,pp.1108-1112.

[9] Sarifah Putri Raflesia, Firdaus, Dinda Lestarini, ‘An Integrated Child
Safety using Geo-Fencing Information on Mobile Devices’, International
Conference on Electrical Engineering and Computer Science (ICECOS)
2018.

[10] AnwaarAl-Lawati,Shaikha Al-Jahdhami, ‘RFID-based Systemfor School
ChildrenTransportationSafetyEnhancement’, Proceedingsofthe 8thIEEE
GCCConferenceand Exhibition,Muscat,Oman, 1 -4 February 2015.

55


http://www.ijasem.org/
https://zenodo.org/records/14630823

