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Abstract: The "Child Tracking System" represents a progressive and impactful endeavor to address the paramount
concern of child safety during emergency situations. This innovative project harnesses the capabilities of the Internet of
Things (1oT) by integrating key components such as the NodeMCU, GPS module, and a panic button. In a world where
ensuring the well-being of children is of utmost importance, this system emerges as a technological safeguard designed
to provide real-time tracking and immediate response capabilities.At its core, the NodeMCU serves as the technological
linchpin, facilitating seamless connectivity to the internet. Through integration with an 10T platform like ThingSpeak or
Blynk, it establishes a dynamic communication channel essential for robust data exchange. Complementing this
connectivity is the GPS module, a critical component responsible for furnishing accurate and timely location data. By
leveraging GPS technology, the system ensures precise tracking of a child's movements, delivering a heightened level
of security.
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l. INTRODUCTION

The "Child Tracking System" is a cutting-edge project aimed at enhancing child safety in emergency situations through
the integration of an Internet of Things (loT) solution. Central to this system are key components, including the
NodeMCU, GPS module, and a panic button.The NodeMCU functions as the central hub for connectivity, enabling
seamless communication with the internet. By interfacing with an 1oT platform like ThingSpeak or Blynk, it facilitates
real-time data exchange, forming the foundation for effective tracking. The GPS module is a pivotal element, providing
accurate location data critical for tracking the child's movements. Through the integration of GPS technology, the
system ensures precise and up-to-date information on the child's whereabouts. This real-time location data is then
transmitted to the loT platform, forming the basis for comprehensive tracking capabilities.A distinguishing feature of
the system is the panic button, adding an immediate response mechanism to the solution. When activated, the panic
button triggers an alert, rapidly transmitting the child's current location to predefined contacts or emergency services.

Optionally, a user interface, accessible through a web-based dashboard or mobile app, can be developed to enhance
monitoring and control capabilities. Security measures, including encryption and authentication, are imperative to
protect the transmitted data and ensure the privacy and safety of the child. Throughout the development cycle, strict
adherence to legal and ethical considerations is paramount, especially regarding privacy concerns. Rigorous testing and
validation procedures are essential to guarantee the system's effectiveness in responding to emergency situations,
making the "Child Tracking System™ a robust and reliable solution for ensuring child safety.

1. RELATED WORK

As of my last knowledge update in January 2022, there may not be specific literature dedicated solely to Child
Tracking Systems using loT. However, there are academic papers, articles, and books that cover related topics such as
IoT applications in healthcare, locationbased services, and 10T security and privacy. Researchers and authors often
explore the broader domain of 10T and its applications, including tracking systems for various purposes.

Here are a few recommended academic databases and platforms where you can search for relevant literature:

IEEE Xplore: A digital library for IEEE publications, including journals, conference proceedings, and standards
related to technology and engineering.

PubMed: While primarily focused on biomedical literature, PubMed may contain articles on IoT applications in
healthcare and child safety.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 361


https://iarjset.com/
https://iarjset.com/

IA R\] SET ISSN (O) 2393-8021, ISSN (P) 2394-1588

(QS% International Advanced Research Journal in Science, Engineering and Technology
Impact Factor 8.066 :: Peer-reviewed & Refereed journal :< Vol. 11, Issue 6, June 2024
DOI: 10.17148/IARJSET.2024.11650

Google Scholar: A freely accessible search engine that indexes scholarly articles, including those related to loT and
child tracking.

SpringerLink: Springer's online platform provides access to a wide range of scientific and technical content, including
books and journals.

ACM Digital Library: The Association for Computing Machinery's digital library includes a wealth of literature on
computing and technology.

ScienceDirect: Elsevier's platform covers a broad spectrum of scientific and technical research.
. METHODOLOGY

The NodeMCU functions as the central hub for connectivity, enabling seamless communication with the internet. By
interfacing with an loT platform like ThingSpeak or Blynk, it facilitates real-time data exchange, forming the
foundation for effective tracking. The GPS module is a pivotal element, providing accurate location data critical for
tracking the child's movements. Through the integration of GPS technology, the system ensures precise and up-to-date
information on the child's whereabouts. This real-time location data is then transmitted to the IoT platform, forming the
basis for comprehensive tracking capabilities.

Fig. BLOCK DIAGRAM

BLOCK EXPLANATION

GPS MODULE

A GPS (Global Positioning System) module is a device that allows you to receive signals from GPS satellites and
determine your precise location on Earth.

Fig. GPS Module
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Satellite Communication: GPS satellites orbit the Earth and continuously transmit signals that include information
about the satellite's position and the current time. A GPS module receives these signals and uses the information to
calculate its own position.

Triangulation: The GPS module receives signals from multiple satellites. By analyzing the time it takes for the signals
to travel from the satellites to the module, the module can calculate the distance to each satellite. With distances from at
least four satellites, the module can triangulate its precise location using trilateration algorithms.

Position and Timing: In addition to determining its own latitude, longitude, and altitude, a GPS module can also
provide accurate timing information. This timing data is often used in applications that require precise synchronization.

Communication Interfaces: GPS modules typically have communication interfaces that allow them to connect to
external devices such as microcontrollers, computers, or smartphones. Common communication protocols include
UART (serial communication) and 12C.

NMEA Sentences: Like the NEO-6M module mentioned earlier, GPS modules commonly output data in the form of
NMEA sentences. These sentences contain information about the GPS fix status, latitude, longitude, altitude, speed,
and more. NMEA sentences are ASCII strings that can be parsed easily.

Antenna: GPS modules require an external antenna to receive signals from satellites. The quality and placement of the
antenna can impact the accuracy of the module's positioning.

Pin Description:
VCC: This pin is used to provide power to the GPS module. It's usually connected to a positive supply voltage, such as
3.3V or 5V, depending on the module's specifications.

GND or Ground: This pin is connected to the ground or common reference of the power supply.

TX or Transmit Data: This pin is used for serial communication and sends data from the GPS module to an external
device, like a microcontroller or computer.

RX or Receive Data: This pin is also used for serial communication and receives data from an external device.

Specifications:

Receiver Type50-channel u-blox 6 receiver

GPS BandsL1 C/A code, SBAS, QZSS
SensitivityTracking& Navigation: -161 dBm
Cold Start: -147 dBm

Hot Start: -156 dBm

Position AccuracyAutonomous: < 2.5 meters CEP
SBAS: < 2.0 meters CEP

Update RateUp to 5 Hz (5 times per second)

Protocol Support NMEA-0183 / u-blox(UBX)
InterfaceUART

AntennaExternal

Supply Voltage3.3V

Power Consumption 30mA

Backup Power Consumption 15 pA

Operating Temperature -40°C to +85°C

Dimensions22.4 mm x 17 mm
Positioning ModesAuto 2D/3D/2Donly/3Donly

Dynamics Up to 4g acceleration, up to 515 m/s? velocity
Time Pulse 1 pulse per second (PPS) output
Working:

The working principle of a GPS module, such as the NEO-6M, involves receiving signals from multiple GPS satellites
orbiting the Earth and using those signals to calculate the module's precise location. Here's how it works in more detail:
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. Satellite Signals: GPS satellites continuously transmit signals that include information about the satellite's
location and the current time. These signals travel at the speed of light.
. Time of Flight: The GPS module receives these signals, and by measuring the time it takes for the signals to

travel from the satellites to the module, it can determine the distance between itself and each satellite. This is possible
because the signal travels at a known speed (the speed of light).

. Trilateration: To determine its position, the GPS module needs signals from at least four satellites. With
signals from four or more satellites, the module can use a process called trilateration to calculate its exact position.
Trilateration involves intersecting spheres centered at the satellite positions, and the intersection point is the GPS
receiver's location.

. Data Processing: The GPS module processes the received signals to extract information about the satellites’
positions, the time the signals were transmitted, and other relevant data.
. Coordinate Calculation: Using the time-of-flight measurements and the known positions of the satellites, the

GPS module calculates its latitude, longitude, and altitude. This information provides the module's precise position on
Earth.

i NMEA Sentences: The GPS module typically outputs data in the form of NMEA (National Marine
Electronics Association) sentences. These sentences contain information about the GPS fix status, latitude, longitude,
altitude, speed, and more. The module transmits these sentences over a serial communication interface (UART) to an
external device (like a microcontroller) for further processing.

. Aiding Data: Some GPS modules can use aiding data, such as ephemeris and almanac data, to speed up the
position calculation process. This data provides information about satellite orbits and positions, helping the module
acquire a position fix more quickly.

i Accuracy and Fix Types: The accuracy of the GPS module's position calculation depends on factors like the
number of satellites in view, signal quality, and the module's processing capabilities. The module can provide different
types of fixes, such as "No Fix" (when it can't determine a position), "2D Fix" (latitude and longitude), and "3D Fix"
(latitude, longitude, and altitude).

i Power Management: To optimize power usage, some GPS modules have powersaving modes. For example,
they might go into a low-power mode when not actively acquiring satellite signals.

GPS module works by using precise timing measurements from multiple satellites to calculate its position on Earth.
The accuracy of the position fix depends on various factors, including the quality of the signals, the number of satellites
in view, and the module's processing capabilities.

NODE MCU

NodeMCU is an open-source firmware and development kit based on the ESP8266 WiFi module. The ESP8266 is a
low-cost, highly-integrated wireless microcontroller that gained significant popularity for its ability to provide WiFi
connectivity to various electronics projects. The NodeMCU project aims to make it easier for developers and hobbyists
to work with the ESP8266 module by providing an easy-to-use firmware and development environment.

Fig. NodeMCU
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Lua Scripting: NodeMCU originally provided a Lua-based scripting environment, allowing developers to write code
directly on the module using the Lua programming language. This made it accessible to those who were not familiar
with embedded programming.

WiFi Connectivity: The main purpose of the NodeMCU firmware is to enable WiFi connectivity for 1oT (Internet of
Things) applications. The module can connect to local WiFi networks and communicate with other devices over the
internet.

Arduino Compatibility: While the original NodeMCU firmware was based on Lua, there are also Arduino-compatible
firmware options available for the ESP8266. This allows developers to program the module using the Arduino IDE,
which is a popular platform for creating embedded projects.

GPIO Pins: The ESP8266 module has a set of General Purposelnput/Output (GP10O) pins that allow you to interface
with external components such as sensors, actuators, LEDs, and more.

Integrated Development Environment (IDE): NodeMCU development can be done using various IDEs, such as the
Arduino IDE or the NodeMCU-specific IDE. These IDEs provide tools for writing, compiling, and uploading code to
the module.

Community and Documentation: NodeMCU has a vibrant and active community that provides tutorials,
documentation, and support for users. This makes it easier for beginners to get started with the technology.

Prototyping and Rapid Development: NodeMCU and the ESP8266 are popular choices for rapid prototyping and
development of 10T projects due to their low cost and ease of use.

Pin Description:

OVIN ftrrr
'+ Lolin

3V3 (3.3V): Supplies a regulated 3.3V power source for external components. Many components on the board operate
at this voltage level.

RST (Reset): Allows you to trigger a reset of the ESP8266, restarting your program or resetting the module.
GND (Ground): Provides the common ground reference for the circuit. Connect components' ground connections here.

DO (GP1016): General-purpose digital 1/0 pin, usable for input or output tasks. Can also wake the ESP8266 from deep
sleep.
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D1 (GPIO5, SCL): Serves as the clock (SCL) pin for I12C communication, a two-wire serial communication protocol
used to connect sensors and devices.

D2 (GP104, SDA): Acts as the data (SDA) pin for 12C communication, facilitating the exchange of data between
devices.

D3 (GPI100): General-purpose digital 1/0 pin. During boot-up, it influences the boot mode of the ESP8266.
D4 (GP102): General-purpose digital 1/0 pin. Also affects boot mode during the boot-up process.

D5 (GP1014, SCLK): Clock (SCLK) pin used in SPI communication for synchronizing data transfer between devices.
It also supports PWM.

D6 (GP1012, MISO): Master In Slave Out (MISO) pin used in SPI communication for data transmission from the
slave to the master. It also supports PWM.

D7 (GP1013, MOSI): Master Out Slave In (MOSI) pin used in SPI communication for data transmission from the
master to the slave.

D8 (GP1015): General-purpose digital 1/O pin. It supports PWM and can be used as an input or output.
TX (GPIO1): Transmit pin for UART serial communication, allowing data to be sent from the board to other devices.
RX (GP103): Receive pin for UART serial communication, receiving data from other devices.

A0 (ADC): Analog input pin for reading analog voltages using the ADC (Analog to Digital Converter). Useful for
reading sensors that provide analog output.

Vin: Input voltage pin for external power supply. Typically 5V, used to power the board externally.
EN (Enable): Used to enable or disable the ESP8266 module.

On the NodeMCU v1.0 board, several pins offer Pulse Width Modulation (PWM) capabilities, providing a means to
finely control the intensity and behavior of various components in your projects. Pin D1 (GP105), D2 (GPIO4), D3
(GPIO0), D5 (GP1014), D6 (GPI012), and D7 (GP1013) all support PWM. This feature allows you to adjust the duty
cycle of the output signal, enabling precise control over devices such as LEDs, motors, and servos. By varying the on-
off ratio of the PWM signal, you can effectively regulate brightness, speed, and position, making these pins essential
for crafting dynamic and responsive projects that require varying levels of output. Remember to consult the
documentation and appropriate programming libraries to utilize these pins effectively for PWM-based applications.

Specifications:

Microcontroller ESP8266E

Operating Voltage3.3V

Digital 1/0 Pins11 (DO - D10)

Analog Input Pins 1 (A0)

Clock Speed80 MHz

Flash Memory4 MB

Wi-Fi 802.11 b/g/n (2.4 GHz)

Wireless Range indoor 100 meter
Outdoor 400 meter

Operating Temperature Range -40°C to +125°C

Input Voltage5V (via USB or VIN pin)

Output Voltage3.3V

Current Consumption ~80 mA (average), ~170 mA (peak)

USB-to-Serial ChipCH340G

Programming InterfaceMicro USB

GPIO PinsPWM, 12C, SPI, and 1-Wire

Onboard Antenna Yes
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Dimensions 49.3mm x 25.5mm
Compatible IDEs Arduino IDE, PlatformlO, NodeMCULua
CPUTensilica L106 32-bit

Working:

The NodeMCU v1.0 is a development board that utilizes the ESP8266 microcontroller module, allowing for WiFi
connectivity and versatile digital and analog input/output capabilities. Here's a general overview of how the NodeMCU
v1.0 works:

. Microcontroller and CPU: The NodeMCU v1.0 is centeredaround the ESP8266EX microcontroller, which
features a 32-bit RISC processor. This processor executes instructions, handles tasks, and manages I/O operations.

. Voltage Regulation: The board's operating voltage is 3.3V, regulated by an onboard voltage regulator. This
ensures that the components receive a stable voltage level for reliable operation.

i Digital and Analog 1/0: The NodeMCU provides 11 digital 1/0 pins (DO - D10) for interacting with the
digital world. These pins can be used as inputs or outputs to interface with various devices. Additionally, the AO pin
serves as an analog input with a 10-bit ADC, allowing you to measure continuous voltage levels from sensors.

. Wi-Fi Connectivity: One of the standout features of the NodeMCU is its WiFi connectivity. The ESP8266
module supports a range of WiFi modes, including Station mode for connecting to existing networks and SoftAP mode
for creating its own access point. This enables the board to communicate over the internet and with other WiFi-enabled
devices.

. Programming and Communication: To program the NodeMCU, you can use different Integrated
Development Environments (IDEs) like the Arduino IDE or the NodeMCU firmware with Lua scripting. The USB-to-
Serial chip (CH340G) facilitates the connection between your computer and the board, allowing you to upload code,
monitor output, and debug.

i GPIO and Communication Protocols: The General Purposelnput/Output (GPIO) pins are versatile and can
be configured for various communication protocols. PWM allows you to modulate the duty cycle of digital signals, 12C
lets you connect multiple devices with just a few wires, SPI enables high-speed communication, and 1-Wire simplifies
data exchange with sensors.

. Antenna and Wireless Range: The NodeMCU v1.0 integrates a PCB antenna that enables wireless
communication. The range of the wireless signal depends on environmental factors, signal interference, and antenna
design. Generally, it can cover distances of up to 100 meters indoors and up to 400 meters outdoors.

. Operating System and Applications: The NodeMCU runs firmware that provides a way to execute your
code. This firmware can be written in various languages like C++, Lua, or MicroPython. This versatility opens the door
to a multitude of applications, including 10T projects like weather stations, home automation systems, smart appliances,
and remote monitoring devices.

d Power Consumption: The NodeMCU has varying power consumption levels depending on its operational
state. It's important to manage power effectively, especially when running on battery power. You can implement
strategies like using deep sleep modes to reduce energy consumption during idle periods.

. Libraries and Community: The NodeMCU has a vibrant community that develops and shares libraries, code
snippets, and tutorials. This ecosystem can significantly speed up your development process by providing pre-built
functions and solutions to common challenges.

NodeMCU v1.0 serves as a powerful platform for creating projects that leverage WiFi connectivity and interact with
both digital and analog devices. Its combination of microcontroller capabilities, communication protocols, and ease of
programming make it an excellent choice for both beginners and experienced developers working on 10T, automation,
and wireless communication projects.

TACTILE PUSH BUTTON

A tactile push button is a type of switch that is designed to be activated by applying physical pressure to it, typically by
pressing it with a finger or some other object. These buttons are commonly used in various electronic devices and
control panels where user input is required. They provide a tactile feedback, which means that when the button is
pressed, you can feel a physical "click" or resistance, confirming that the button press has been registered.Tactile push
buttons usually consist of a button cap, a plunger or actuator, and a switch mechanism underneath. The switch
mechanism is responsible for making or breaking an electrical connection when the button is pressed or released. The
tactile feedback is often achieved through the use of a dome switch, which is a small metal dome that collapses and
then rebounds when the button is pressed, producing the characteristic tactile sensation and audible click.
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Fig. Tactile Push Button

Pin Description:

1. Common Terminal (COM): This pin is usually the common connection for the switch and is connected to
one side of the switch contact.

2. Normally Open Terminal (NO): When the switch is not pressed, this terminal is not connected to the
common terminal. When the switch is pressed, it makes a connection to the common terminal.

3. Normally Closed Terminal (NC): When the switch is not pressed, this terminal is connected to the common
terminal. When the switch is pressed, it breaks the connection to the common terminal.

4, Ground (GND): Some tactile switches might have a separate pin for grounding purposes, especially if they

are used in electronic circuits.

Specifications:

Operating Voltagel2V DC

Contact ConfigurationNormally Open (NO)
Contact Rating100mA

Actuation Force 160g

Travel Distance 0.3mm

Life Cycle / Durability100,000 cycles
Tactile Feedback Medium

Operating Temperature-25°C to +70°C
Contact Resistance< 50 mQ

Insulation Resistance> 100 MQ
Bounce Time5ms

Mounting TypeThrough-hole
Terminal TypePCB pins

Dimensions - 12x12mm

Working:

The working principle of a tactile switch involves the use of a spring-loaded mechanism to create a temporary electrical
connection when the switch is pressed. Tactile switches are designed to provide tactile feedback to the user, allowing
them to feel when the switch is actuated. Here's how the working of a typical tactile switch can be explained:

. Internal Components: A tactile switch consists of several internal components, including a housing, a
plunger or button, a spring, and electrical contacts.
. Resting State: In the resting state (not pressed), the spring exerts pressure on the plunger, keeping it in an

extended position. The plunger is located over the electrical contacts. There are typically two sets of contacts inside the
switch: Normally Open (NO) and Normally Closed (NC).

. User Presses the Switch: When a user applies force to the button or plunger of the tactile switch, it starts
compressing the spring. As the spring is compressed, the plunger moves downward.
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. Tactile Feedback: As the plunger moves downward, the user feels a tactile "click" or resistance. This tactile
feedback indicates that the switch has been actuated. The tactile feedback is achieved through the mechanical design of
the switch, including the shape of the plunger, the spring's tension, and the housing.

. Electrical Connection: As the plunger moves downward, it eventually reaches a point where it pushes the
internal electrical contacts together. If the switch is of the Normally Open (NO) type, this action closes the circuit
between the common (COM) and NO pins, allowing current to flow through the switch. If the switch is of the Normally
Closed (NC) type, pressing the switch opens the circuit between the common (COM) and NC pins, interrupting the
current flow.

. Actuated State: The switch remains in the actuated state as long as the user continues to apply pressure on the
plunger. The electrical connection remains closed (or open, depending on the switch type) during this time.
. Switch Release: When the user releases the pressure on the plunger, the compressed spring pushes the plunger

back to its extended position. As the plunger moves upward, it separates the electrical contacts. This action returns the
switch to its resting state, and the circuit is either opened or closed, depending on the switch type.

A tactile switch uses a combination of mechanical components, such as a spring-loaded plunger and internal contacts,
to provide tactile feedback to the user and create a temporary electrical connection when the switch is pressed. The
tactile "click" sensation and the electrical behaviour make these switches suitable for various applications where user
interaction and momentary switching are required.

V. IMPLEMENTATION

The "Child Tracking System" operates as a sophisticated integration of hardware components and software
functionalities, leveraging the Internet of Things (loT) to provide real-time tracking and emergency response
capabilities. Here's an overview of the working of this project:
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The NodeMCU, acting as the central hub, establishes a connection with an loT platform (e.g., ThingSpeak or Blynk).
This connectivity allows the system to transmit and receive data over the internet.

GPS Integration: The GPS module, interfaced with the NodeMCU, continuously captures the child's current location
data in the form of GPS coordinates. The collected GPS data is processed and formatted for transmission.
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Panic Button Functionality: The system incorporates a panic button, which, when pressed, triggers an immediate
response. Upon activation, the panic button initiates an alert that includes the child's current location.

Data Transmission: The NodeMCU securely transmits the GPS coordinates and panic button activation status to the
0T platform. Data transmission occurs in real-time, enabling timely updates on the child's location and emergency
status.

10T Platform Processing: The 10T platform receives and processes the transmitted data. Location data is visualized on
a web-based dashboard or mobile app, allowing authorized users to monitor the child's movements.

Alerts and Notifications: The system generates alerts and notifications based on the panic button activation.
Predefined contacts, such as parents or guardians, receive immediate notifications with the child's current location.

Power Management: Energy-efficient strategies are implemented to manage power consumption effectively. This
ensures prolonged operational life, crucial for scenarios where extended tracking and response capabilities are required.

User Interface (Optional): A user interface, accessible through a web-based dashboard or mobile app, facilitates real-
time monitoring and control.Users can interact with the system, view the child's location, and receive notifications.

Security Measures:
Encryption and authentication protocols are implemented to secure the transmitted data, safeguarding the child's
privacy.

Testing and Validation: Rigorous testing is conducted to validate the system's functionality and reliability in different
scenarios. The project undergoes thorough testing to ensure its effectiveness in responding to emergency situations. By
seamlessly integrating these components and functionalities, the "Child Tracking System™ provides a comprehensive
solution for enhancing child safety through real-time tracking and immediate response capabilities in emergency
situations.

V. RESULT ANALYSIS

The result analysis of a Child Tracking System using 10T involves evaluating the system's performance, effectiveness
in ensuring child safety, and user satisfaction. Below are key aspects to consider in the result analysis:

1. Accuracy of Location Tracking:
Evaluate the accuracy of the system in tracking the child's location in real-time. Compare the reported locations with
the actual locations to determine the precision of the system.

2. Geofencing Effectiveness:
Assess the effectiveness of geofencing features. Verify if the system accurately detects when a child enters or exits
predefined areas, andanalyze the frequency of false alarms.

3. Emergency Alert Response Time:
Measure the response time of the system in triggering and delivering emergency alerts. Quick response times are
crucial in critical situations.

4. Two-Way Communication Reliability:
If the system includes two-way communication features, assess the reliability and clarity of communication between
parents and children through the wearable devices.

5. Battery Life and Power Consumption:
Evaluate the battery life of wearable devices and assess whether power consumption is optimized to ensure reasonable
usage duration between charges.

6. User Interface Usability:

Analyze the usability of the user interface from the perspective of parents. Ensure that it is intuitive, easy to navigate,
and provides clear information about the child's location and activities.
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7. Alert Customization:
Assess the effectiveness of customizable alerts. Analyze whether parents can easily set up and customize alerts based
on specific criteria according to their preferences.

8. Security and Privacy Compliance:
Ensure that the system complies with security and privacy standards. Verify that data transmission is encrypted, user
authentication is secure, and the system adheres to relevant data protection laws.

VI. CONCLUSION

In conclusion, the loT-Based Notice Board project signifies a significant leap towards the modernization of information
dissemination. Through the seamless integration of hardware components, cloud-based data management, and custom-
coded functionality, it propels traditional notice boards into the digital era. This project not only facilitates the creation
of dynamic, real-time information hubs but also provides users with the ability to tailor these hubs to their specific
needs. The promise of instant updates, personalization, and enhanced accessibility positions it as a versatile tool
applicable in diverse settings such as education, organizations, and public spaces. As technology continues to advance,
this project stands as a testament to the limitless potential of 10T, extending an invitation for users to embark on a
journey of innovation and creative implementation.
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