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ABSTRACT  

The principle point of this undertaking is to 

plan the controlling and monitoring the 

child safety using IoT. This venture is 

actualized Arduino Uno, Node Mcu, and 

progressed locally available regulators for 

safety application. Now a day’s child safety 

is important, so we can develop the 

“CHILD SAFETY WEARABLE 

DEVICES”. The devices consist of a child 

safety. This device is programmed for daily 

activity in child. Any dangerous or go to 

unknown location for child when this 

device automatically send alert on the 

parent mobile, because the device 

programmed for particular location on child 

daily activity. The devices very help to 

school children. It working devices, iot 

based solution using magnetic sensor to 

identity the child position in real time using 

for temperature sensor. This work for 

physically analysis of body temperature, 

heartbeat etc. The daily activity of children 

and also help find the child using Wi-Fi 

This is followed some characteristics of 

high reliability, short response time, high 

accuracy. The requirements enable to 

children’s safety.   

1: INTRODUCTION  

Now a day’s child safety is important, so we 

can develop the “CHILD SAFETY 

WEARABLE DEVICES”. The devices 

consist of a child safety. This device is 

programmed for daily activity in child. Any 

dangerous or go to unknown location for 

child when this device automatically send 

alert on the parent mobile, because the 

device programmed for particular location 

on child daily activity. The devices very 

help to school children. It working devices, 
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iot based solution using magnetic sensor to 

identity the child position in real time using 

for temperature sensor. This work for 

physically analysis of body temperature, 

heartbeat etc. The daily activity of children 

and also help find the child using Wi-Fi 

This is followed some characteristics of 

high reliability, short response time, high 

accuracy. The requirements enable to 

children’s safety.   

In today's fast-paced world, ensuring the 

safety of children has become a paramount 

concern for parents, educators, and 

caregivers. With the advent of Internet of 

Things (IoT) technology, we now have the 

opportunity to revolutionize child safety 

measures by creating interconnected 

systems that provide real-time monitoring, 

alerts, and interventions when necessary.  

Understanding the Need:  

The modern lifestyle often demands parents 

and guardians to juggle multiple 

responsibilities, leaving limited time for 

constant supervision of children. 

Additionally, as children grow older, they 

begin to explore the world independently, 

which can pose risks to their safety. 

Therefore, there is a pressing need for 

innovative solutions that offer proactive 

safety measures while respecting children's 

growing autonomy.  

Our IoT-enabled child safety digital system 

is designed to address these challenges 

comprehensively. By leveraging IoT 

devices, sensors, and smart algorithms, we 

have developed a sophisticated yet user-

friendly platform that enhances child safety 

in various environments, including homes, 

schools, and public spaces.  

Key Features:  

Real-time Location Tracking: Parents and 

caregivers can monitor the whereabouts of 

their children in real-time through GPS-

enabled wearables or mobile applications.  

Geo-Fencing and Safe Zones: Define safe 

areas for children, receive alerts when they 

stray outside designated boundaries, and 

track their movements within predefined 

safe zones.  

Emergency Alerts: Instant notifications are 

sent to designated contacts or authorities in 

case of emergencies, such as falls, 

accidents, or suspicious activities.  

Smart Home Integration: Seamlessly 

integrate with smart home devices to 

monitor and control access to hazardous 
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areas, such as pools, staircases, or medicine 

cabinets.  

Behavioral Analysis: Utilize AI-driven 

algorithms to analyze patterns and detect 

anomalies in children's behavior, flagging 

potential risks or deviations from normal 

routines.  

School Safety Solutions: Extend the 

system to educational institutions, 

providing teachers and administrators with 

tools to ensure the safety of students both 

on and off-campus.  

Benefits:  

• Peace of mind for parents and 

caregivers, knowing that their 

children are safe and secure.  

• Empowerment of children to explore 

the world with greater independence 

while staying connected to their 

guardians.  

• Enhanced collaboration between 

parents, educators, and communities 

in safeguarding children's well-

being. 

 

2: LITERATURE SURVEY 

When delving into the literature surrounding 

IoT-enabled child safety digital systems, 

you'll find a variety of research papers, 

articles, and publications covering different 

aspects of this innovative technology. Here's 

a breakdown of the key areas you might 

explore:  

• IoT Technologies for Child Safety:  

Research papers and articles discussing the 

use of IoT devices, sensors, and networks 

specifically tailored to enhance child safety.  

Exploration of the technical aspects such as 

IoT protocols, communication frameworks, 

and hardware design optimized for child-

centric applications.  

• Location Tracking and Geo-Fencing:  

Studies focusing on the effectiveness of 

GPS-based tracking systems in monitoring 

children's whereabouts and implementing 

geo-fencing techniques to define safe zones.  

Evaluation of different localization methods, 

including GPS, Wi-Fi, Bluetooth Low 

Energy (BLE), and cellular triangulation, in 

terms of accuracy, reliability, and energy 

efficiency.  

• Emergency Alert Systems:  
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Literature examining the design and 

implementation of emergency alert 

mechanisms within IoT ecosystems, 

including real-time notifications, SOS 

signals, and automatic emergency calls.  

Case studies and user studies assessing the 

usability and effectiveness of emergency 

response features in real-world scenarios.  

• Behavioral Analysis and Anomaly 

Detection:  

Research on the use of machine learning, 

artificial intelligence, and data analytics to 

analyze children's behavior patterns and 

identify potential risks or anomalies.  

Exploration of algorithmic approaches, 

feature extraction methods, and data privacy 

considerations in behavioral monitoring 

systems.  

• Integration with Smart Home and 

School Environments:  

Articles discussing the integration of IoT 

child safety systems with smart home 

devices, security cameras, access control 

systems, and environmental sensors.  

Studies on extending these systems to 

educational settings, including schools, 

daycare centers, and playgrounds, to 

enhance supervision and security measures.  

• Ethical and Privacy Considerations:  

Literature addressing ethical dilemmas, 

privacy concerns, and legal frameworks 

associated with the deployment of IoT 

technologies for child safety.  

Analysis of regulatory compliance, data 

protection policies, and parental consent 

requirements in monitoring children's 

activities and personal information.  

• User Experience and Adoption 

Challenges:  

Research exploring user perceptions, 

attitudes, and acceptance of IoT-enabled 

child safety digital systems among parents, 

caregivers, educators, and children 

themselves.  

Investigations into usability issues, user 

interface design principles, and strategies 

for promoting widespread adoption and 

engagement with these technologies.  

 

3.HARDWARE DESCRIPTION 

 

3.1 Introduction:  

 

In this chapter the block diagram of the 

project and design of independent modules 

are  considered 
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BLOCK DIAGRAM:   

 

 

 

 

Receiver Section  

 

 

 

 

3.2 Power Supply  

Power supply is a reference to a 

source of electrical power. A device or 

system that supplies electrical or other types 

of energy to an output load or group of 

loads is called a power supply unit or PSU. 

The term is most commonly applied to 

electrical energy supplies, less often to 

mechanical ones, and rarely to others  

 This power supply section is required to 

convert AC signal to DC signal and also to 

reduce the amplitude of the signal. The 

available voltage signal from the mains is 

230V/50Hz which is an AC voltage, but the 

required is DC voltage(no frequency) with 

the amplitude of +5V and  +12V for various 

applications.  

 

 

 

 

Circuit Explanation  

1)Transformer  

A transformer is a device that 

transfers electrical energy from one circuit 

to another through inductively coupled 

electrical conductors. A changing current in 

the first circuit (the primary) creates a 

changing magnetic field; in turn, this 

magnetic field induces a changing voltage 

in the second circuit (the secondary). By 

adding a load to the secondary circuit, one 

can make current flow in the transformer, 

thus transferring energy from one circuit to 

the other.  
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The secondary induced voltage VS, 

of an ideal transformer, is scaled from the 

primary VP by a factor equal to the ratio of 

the number of turns of wire in their 

respective windings:  

 

BASIC PRINCIPLE 

The transformer is based on two 

principles: firstly, that an electric current 

can produce a magnetic field 

(electromagnetism) and secondly that a 

changing magnetic field within a coil of 

wire induces a voltage across the ends of 

the coil (electromagnetic induction). By 

changing the current in the primary coil, it 

changes the strength of its magnetic field; 

since the changing magnetic field extends 

into the secondary coil, a voltage is induced 

across the secondary.  

A simplified transformer design is shown 

below. A current passing through the 

primary coil creates a magnetic field. The 

primary and secondary coils are wrapped 

around a core of very high magnetic 

permeability, such as iron; this ensures that 

most of the magnetic field lines produced 

by the primary current are within the iron 

and pass through the secondary coil as well 

as the primary coil.  

 

An ideal step-down transformer showing 

magnetic flux in the core  

Induction law 

The voltage induced across the 

secondary coil may be calculated from 

Faraday's law of induction, which states 

that:  

  

Where VS is the instantaneous voltage, NS is 

the number of turns in the secondary coil 

and  

Φ equals the magnetic flux through one turn 

of the coil. If the turns of the coil are 

oriented perpendicular to the magnetic field 

lines, the flux is the product of the magnetic 

field strength B and the area A through 

which it cuts. The area is constant, being 

equal to the cross-sectional area of the 

transformer core, whereas the magnetic 

field varies with time according to the 

excitation of the primary. Since the same 

magnetic flux passes through both the 

primary and secondary coils in an ideal 
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transformer, the instantaneous voltage 

across the primary winding equals  

 

Taking the ratio of the two equations 

for VS and VP gives the basic equationfor 

stepping up or stepping down the voltage  

 

 

 2) Bridge Rectifier 

A diode bridge or bridge rectifier is 

an arrangement of four diodes in a bridge 

configuration that provides the same 

polarity of output voltage for any polarity of 

input voltage. When used in its most 

common application, for conversion of 

alternating current (AC) input into direct 

current (DC) output, it is known as a bridge 

rectifier. A bridge rectifier provides full-

wave rectification from a two-wire AC 

input, resulting in lower cost and weight as 

compared to a center-tapped transformer 

design, but has two diode drops rather than 

one, thus exhibiting reduced efficiency over 

a center-tapped design for the same output 

voltage.  

BASIC OPERATION 

When the input connected at the left 

corner of the diamond is positive with 

respect to the one connected at the right 

hand corner, current flows to the right along 

the upper colored path to the output, and 

returns to the input supply via the lower 

one.  

 

When the right hand corner is 

positive relative to the left hand corner, 

current flows along the upper colored path 

and returns to the supply via the lower 

colored path.  

 

 

 

 

3.3. Arduino UNO And Controller  

3.3 Microcontroller:  

3.3.1 Introduction: 

Microcontroller as the name suggest, 

a small controller. They are like single chip 

computersthat are often embedded into other 

systems to function as 

processing/controlling unit. Forexample, the 
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control you are using probably has 

microcontrollers inside that do decoding 

andother controlling functions. They are 

also used in automobiles, washing 

machines, microwavesovens, toys….etc, 

where automation is needed.  

5.3.2 Arduino Uno Microcontroller:  

The Arduino Uno is a microcontroller board 

based on the ATmega328 (datasheet). It has 

14 digitalinput/output pins (of which 6 can 

be used as PWM outputs), 6 analog inputs, 

a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, 

and a reset button. It contains everything 

needed to support the microcontroller; 

simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter 

or battery to get started.  

The Uno differs from all preceding 

boards in that it does not use the FTDI USB-

to-serial driver chip. Instead, it features the 

Atmega8U2 programmed as a USB-to-serial 

converter. "Uno" means "One" in Italian and 

is named to mark the upcoming release of 

Arduino 1.0. The Uno and version 1.0 will 

be the reference versions of Arduino, 

moving forward. The Uno is the latest in a 

series of USB Arduino boards, and the 

reference model for the Arduino platform; 

for a comparison with previous versions, see 

the index of Arduino boards.  

5.3.3 ARDUINO UNO BOARD:  

 The Arduino Uno is a microcontroller 

board based on the ATmega328. It has 14 

digital input/output pins (of which 6 can be 

used as PWM outputs), 6 analog inputs, a 

16 MHz ceramic resonator, a USB 

connection, a power jack, an ICSP header, 

and a reset button. It contains everything 

needed to support the microcontroller; 

simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter 

or battery to get started. 

 

Figure 5.1: Arduino uno board  

 

Figure 5.2: Pin diagram 
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4. OUTPUT  

 

 
 

5.CONCLUSION  

The development and implementation of an 

IoT-enabled child safety digital system hold 

immense promise in enhancing the 

protection and well-being of children in 

various environments. By leveraging the 

power of Internet of Things (IoT) 

technology, we can create comprehensive 

solutions that offer real-time monitoring, 

proactive alerts, and intervention 

capabilities to address safety concerns 

effectively.  

Through the integration of sensors, 

embedded systems, communication 

networks, and cloud platforms, such a 

system can provide parents, caregivers, and 

educators with valuable insights into 

children's activities, whereabouts, and 

safety status. Whether it's tracking their 

location, defining safe zones, detecting 

emergencies, analyzing behavior patterns, 

or integrating with smart home 

environments, IoT-enabled child safety 

systems offer a holistic approach to 

safeguarding children in today's dynamic 

world.  

 

Moreover, the versatility and scalability of 

these systems allow for customization to 

suit individual needs and preferences, 

whether it's adapting to different age 

groups, environments, or specific safety 

requirements. As technology continues to 

evolve, there's great potential for further 

innovation and improvement in IoT-enabled 

child safety solutions, including 

advancements in sensor technology, 

machine learning algorithms, and data 

privacy measures.  
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However, it's essential to recognize and 

address challenges such as data security, 

privacy concerns, and ethical considerations 

associated with the deployment of such 

systems. By prioritizing the protection of 

children's privacy rights and adhering to 

regulatory guidelines, we can ensure that 

IoT-enabled child safety digital systems 

serve their intended purpose while 

respecting fundamental values and 

principles.  

In essence, the development of IoT-enabled 

child safety digital systems represents a 

significant step forward in our collective 

efforts to create safer, more secure 

environments for children to thrive, 

explore, and learn. By harnessing 

technology for the greater good, we can 

empower caregivers, educators, and 

communities to fulfill their shared 

responsibility in safeguarding the most 

vulnerable members of society—our 

children.  
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