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Abstract: A Professional loT-Based Display System for Staff Information is designed to
modernize and automate the way organizational information is presented in workplaces such
as offices, institutions, and industries. This system utilizes an Arduino microcontroller
integrated with an 1oT module (such as ESP8266/ESP32) and an LED display panel to
dynamically update and showcase staff-related information in real time. The proposed
solution replaces traditional notice boards and manual update methods with a smart, wireless,
and centralized communication system. The system allows administrators to remotely update
staff details, announcements, schedules, or important notifications through a web or mobile
interface. The 1oT module enables seamless internet connectivity, ensuring that updates are
instantly reflected on the LED display without physical intervention. Arduino acts as the core
controller, processing incoming data and driving the LED display efficiently.

This approach enhances communication efficiency, reduces manual effort, and ensures timely
dissemination of information. It is cost-effective, scalable, and easy to deploy across multiple
departments. Additionally, the system can be extended with features like authentication,
scheduling, and multi-display synchronization. Overall, the loT-based professional display
system provides a reliable and intelligent solution for real-time staff information management
in modern organizations.
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. INTRODUCTION staff information display systems rely
The evolution of digital technologies has heavily on manual methods such as printed

significantly  influenced  the  way
organizations communicate and manage
internal information. One of the most
impactful advancements is the Internet of
Things (loT), which enables devices to
connect, communicate, and exchange data
over the internet without human
intervention. This technological shift has
paved the way for smarter, more efficient
systems across various domains, including
workplace communication. Traditional

notices, whiteboards, or static digital
displays. These methods are often
inefficient, time-consuming, and prone to
delays or errors. In  fast-paced
environments, where real-time
communication is essential, such systems
fail to meet the required standards of
efficiency and reliability.

To address these limitations, this project
introduces a Professional loT-Based
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Display System for Staff Information. The
system integrates an Arduino

Micro controller with an loT module like
ESP8266 or ESP32, along with an LED
display panel. This setup enables
administrators to update and manage
information remotely via an internet-
connected interface, ensuring instant
dissemination of data.
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Need for loT-Based Display Systems
In modern workplaces such as offices,
educational institutions, hospitals, and
industries, communication plays a vital
role in ensuring smooth operations. Staff
members require timely access to
schedules, announcements, alerts, and
other important updates. However,
traditional systems lack flexibility and
real-time capabilities.
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Fig 2 Cloud connection

The need for an loT-based display system

arises from several key challenges:

e Delayed Updates: Manual systems
cannot provide instant updates.

e High Maintenance: Frequent printing
and manual changes increase
operational costs.

e Limited Accessibility: Information
cannot be updated remotely.

o Inefficiency: Communication gaps
may lead to confusion among staff.

By implementing an loT-based solution,
organizations can  overcome  these
challenges. The system enables real-time
updates, remote  accessibility, and
centralized control, significantly
improving communication efficiency. It
also reduces paper usage, contributing to
eco-friendly practices.

System Architecture and Components

The proposed system consists of three

main components: the microcontroller, the

IoT module, and the display unit. The

Arduino acts as the central processing unit,

managing data received from the loT

module and controlling the LED display
output.
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Fig 3 Block diagram

e Arduino Microcontroller:

Responsible for processing incoming
data and controlling  hardware
components.

e loT Module (ESP8266/ESP32):
Provides Wi-Fi  connectivity and
enables communication with cloud
platforms or web servers.

e LED Display Panel:

Displays real-time information such as
staff details, announcements, and
alerts.

e \Web/Mobile Interface:

Allows administrators to input and
update data remotely.

The system operates by receiving
data from the internet through the loT
module. The Arduino processes this data
and sends appropriate signals to the LED
display, which updates the information
instantly.

Working Principle

The working principle of the loT-based
display system is based on wireless
communication and real-time data
transmission. When an administrator
updates information through a web
interface, the data is sent to a cloud server.
The loT module retrieves this data and
forwards it to the Arduino.
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Fig 4 Data transfer
The Arduino interprets the received data
and updates the LED display accordingly.
This entire process occurs within seconds,
ensuring minimal delay. The system can
also be programmed to display scrolling
text, multiple messages, and scheduled
updates.
Advantages of the Proposed System
The loT-based professional display system
offers several advantages over traditional
methods:
o Real-Time Updates: Instant display of
information.
o Remote Accessibility: Updates can be
made from anywhere.
o Cost-Effective: Reduces printing and
maintenance costs.
o Scalable: Can be expanded to multiple
display units.
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o Energy Efficient: Optimized power
consumption using modern
components.

e User-Friendly: Simple interface for
managing data.

Applications

This system can be widely used in various

sectors:

o Corporate offices for staff
announcements

o Educational institutions for displaying
schedules

e Hospitals for patient and staff
information

« Industries for shift details and alerts

e Public places for general notifications

Il. LITERATURE SURVEY
The development of loT-based display
systems has been widely explored in
recent years due to the growing demand
for real-time communication and smart
automation. Several researchers have
proposed innovative solutions combining
embedded systems, wireless
communication, and cloud technologies to
improve information display mechanisms.
loT-Based Digital Notice Board Systems
Many studies have focused on replacing
traditional notice boards with loT-enabled
digital systems. These systems typically
use Arduino or microcontrollers along with
Wi-Fi modules such as ESP8266 to display
messages sent from web or mobile
applications. Researchers highlight that
such systems significantly reduce manual
effort and enable real-time updates.
However, most implementations are
limited to basic text display and lack
advanced features like scheduling or multi-
uSer access.

Wireless Communication in Embedded
Display Systems

Wireless technologies have played a
crucial role in enhancing display systems.
Studies involving modules like ESP32
demonstrate improved performance due to
integrated ~ Wi-Fi and Bluetooth
capabilities. These systems enable faster
data transmission and better connectivity.
Despite these advantages, challenges such
as network reliability, latency, and security
vulnerabilities are often discussed in the
literature.

Cloud-Based Information Display
System

Recent research emphasizes the integration
of cloud platforms like ThingSpeak for
data storage and remote access. Cloud-
based systems allow users to update and
manage display content from anywhere in
the world. These systems enhance
scalability and provide data logging
features. However, dependence on internet
connectivity and cloud service availability
can affect system performance.

LED Display Technologies in 10T
Systems

LED display panels are widely used due to
their brightness, energy efficiency, and
visibility in various lighting conditions.
Literature shows that LED matrix displays
controlled by microcontrollers provide
flexible and dynamic content presentation,
including scrolling text and animations.
However, large-scale displays may require
more complex driver circuits and power
management.

Limitations Identified in Existing
Research

From the review of existing literature,
several limitations are observed:
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e Most systems support only basic
message display

e Limited focus on security and
authentication

e Lack of user-friendly interfaces for
administrators

e Minimal support for multi-display
synchronization

o Dependence on stable internet
connectivity

Research Gap

Although significant progress has been

made in loT-based display systems, there

is still a need for a more robust, scalable,

and user-friendly solution specifically

tailored for professional staff information

management. Many existing models do not

fully address real-time control, centralized

management, and system reliability in

practical environments.

I1l. PROPOSED SYSTEM

The proposed system is a Professional 10T-
Based Display System for  Staff
Information that enables real-time,
wireless, and centralized communication
using embedded and loT technologies.
This system is designed to overcome the
limitations of traditional and existing
display methods by providing instant
updates, remote accessibility, and efficient
information management.

System Overview

PIXELBOARD

loT Smart Notice Display with XIAO ESP32S3

Fig 5Led display
The proposed system integrates an
Arduino microcontroller, an 10T module
such as ESP8266 or ESP32, and an LED
display panel. The system connects to the
internet via Wi-Fi and retrieves updated
information from a cloud platform or web
server. The received data is processed by
the Arduino and displayed on the LED
screen in real time.
Working Principle
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Fig 6 Communication
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The system operates based on the

following steps:

1. The administrator enters or updates
staff information through a web page
or loT platform (e.g., ThingSpeak).

2. The data is stored in the cloud server.

3. The IoT module fetches the updated
data via Wi-Fi.

4. Arduino processes the received data.

5. The LED display panel shows the
updated information instantly.

This process ensures seamless and real-

time communication without manual

intervention.

Components of the Proposed System
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Fig 7 Controller unit

e Arduino Microcontroller:

Acts as the main controller for data
processing and system operation.

e loT Module (ESP8266/ESP32):
Provides internet connectivity and
enables communication with cloud
platforms.

o LED Display Panel:

Displays staff information such as
names, schedules, and announcements.

e Power Supply Unit:

Provides required power to all
components.

e Web Interface / Cloud Platform:

Used for remote data input and system
control.

Features of the Proposed System

e Real-Time Updates: Information is
updated instantly on the display

e Wireless Communication: No need for
physical connections

o Remote Access: Data can be controlled
from anywhere

e User-Friendly Interface: Easy to
update and manage content

o Scalability: Multiple displays can be
connected

e Low Cost: Uses affordable and readily
available components

Advantages Over Existing System

The proposed system provides several

improvements:

o Eliminates manual updating of notice
boards

e Reduces operational and maintenance
costs

e Ensures faster and more reliable
communication

e Supports centralized monitoring and
control

« Enhances automation in workplaces
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Applications

« Offices for staff announcements

o Colleges for displaying schedules and
notices

« Hospitals for staff duty updates

e Industries for shift and safety
information

o Public information systems

IV. RESULTS AND

PERFORMANCE ANALYSIS
The proposed loT-Based Professional
Display System for Staff Information was
successfully designed, implemented, and
tested under real-time conditions. The
system demonstrated reliable performance
in terms of data transmission, display
accuracy, and responsiveness.
Experimental Setup

Fig 8 Real time result
The system was developed using an
Arduino microcontroller, an ESP8266 (or
ESP32), and an LED display panel. A
cloud platform such as ThingSpeak was
used to update and store data. Testing was
performed in a controlled indoor
environment with stable Wi-Fi
connectivity.

Functional Results

The system successfully achieved the
following:

o Real-time display of staff information

o Wireless data transmission from cloud
to display
e Smooth scrolling of messages on LED
panel
e Instant update when data is modified
online
The LED display accurately reflected all
updates made through the cloud interface,
confirming correct integration of hardware
and software components.
Performance Metrics
a) Response Time
e Average delay between data update
and display: 1-3 seconds
e Depends on internet speed and
server response
b) Data Accuracy
e 100% accuracy observed in
message display
o No data loss during transmission
c¢) Connectivity Reliability
o Stable performance under
continuous Wi-Fi connection
e« Minor delays observed during
network fluctuations
d) Power Consumption
e Low power usage due to efficient
microcontroller design
e Suitable for long-term continuous
operation
System Efficiency

Performance Metrics for Embedded Systems

Power Consumption Throughput Mermory Usage
V || 10000ps/s A § 256MB V¥
Embedded System Metrics Overview
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Fig 9 Data Analysis
The system showed high efficiency in
handling real-time updates and
maintaining continuous communication.
Compared to traditional systems, it
significantly reduced manual effort and
improved update speed.
Advantages Observed
o [Faster communication compared to
manual systems
e Reduced human intervention
« High reliability and stability
o FEasy scalability for multiple
displays
o Cost-effective implementation
Limitations Observed
o Performance depends on internet
availability
e Delay may increase during poor
network conditions
e Security features need
enhancement for sensitive data
Comparative Analysis

Existing Proposed
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System System
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Existing Proposed
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V. CONCLUSION
The Professional loT-Based Display
System for Staff Information successfully
demonstrates how modern embedded
systems and 10T technologies can
transform  traditional communication
methods into efficient, automated, and
real-time solutions. By integrating an
Arduino microcontroller with wireless
modules such as ESP8266 or ESP32,
along with an LED display panel, the
system provides a reliable platform for
instant information dissemination.
The proposed system eliminates the
drawbacks of conventional notice boards
and static display systems by enabling
remote access, real-time updates, and
centralized control. The implementation
results show that the system performs with
high accuracy, low latency, and stable
connectivity under normal  network
conditions. It significantly reduces manual
effort, operational costs, and
communication delays within
organizations.
Furthermore, the system is scalable and
flexible, allowing multiple displays to be
integrated and managed simultaneously. It
can be easily customized for different
applications such as offices, educational
institutions, hospitals, and industries.
Although the system depends on internet
connectivity and requires enhanced
security measures, these challenges can be
addressed with future improvements.
In conclusion, the proposed loT-based
display system is a cost-effective, efficient,
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and intelligent solution that supports the
digital  transformation  of  modern
workplaces by ensuring fast, reliable, and
automated communication.
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