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Abstract: The Smart LED Display Notice Board is an innovative digital communication system designed
to replace traditional paper-based notice boards with an efficient and modern electronic display
solution. The system uses an LED matrix panel controlled by a microcontroller and wireless
communication technology such as Wi-Fi, Bluetooth, or GSM to display real-time messages and
announcements. Authorized users can update notices remotely through a mobile application or web
interface, reducing manual effort and saving time. The display supports scrolling text, scheduling,
brightness control, and multilingual content for better visibility and user convenience. This system is
highly useful in schools, colleges, offices, railway stations, hospitals, shopping malls, and other public
places where instant information sharing is required. It promotes paperless communication, lowers
maintenance cost, improves message delivery speed, and enhances overall communication efficiency.
The project demonstrates the practical application of embedded systems and IoT technologies in smart
communication infrastructure.
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I. INTRODUCTION

In the modern era of digital transformation, communication systems are rapidly evolving to become faster, smarter, and
more efficient. Traditional notice boards, which depend on printed papers and manual updates, are gradually being
replaced by intelligent electronic systems that offer instant information delivery. Among these innovations, the Smart
LED Display Notice Board has emerged as an effective solution for displaying announcements, schedules,
advertisements, alerts, and institutional messages in real time [1]. By using LED matrix technology and embedded
control systems, these boards provide high visibility, low power consumption, and long operational life. Their ability to
instantly update content without physical intervention makes them highly suitable for educational institutions, offices,
industries, transport stations, and public areas where regular communication is essential [2].
Conventional notice boards involve several limitations such as paper wastage, delayed updates, labor-intensive
management, and lack of dynamic content presentation. Notices must be manually printed, pinned, removed, and
replaced whenever information changes. This process consumes time and resources, especially in organizations where
updates occur frequently. Smart LED Display Notice Boards eliminate these drawbacks by enabling remote content
updates through wireless communication technologies such as Wi-Fi, Bluetooth, GSM, or cloud platforms [3].
Authorized users can transmit messages from a smartphone, computer, or web portal directly to the display board,
ensuring immediate dissemination of information. This not only improves communication speed but also supports eco-
friendly and paperless administration systems [4].
The core architecture of a Smart LED Display Notice Board generally consists of an LED display panel, controller unit,
communication module, memory storage, and regulated power supply. Microcontrollers such as Arduino, ESP8266,
ESP32, or Raspberry Pi are commonly used to process incoming data and control display operations [5].
Communication modules receive data wirelessly and transfer it to the controller for formatting and visualization.
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Advanced boards can display scrolling text, animations, graphics, date and time, temperature, and multilingual
messages. Brightness control and scheduling features further improve usability by optimizing visibility during day and
night operation [6]. These integrated technologies make the system reliable, scalable, and adaptable to various
environments.

The application scope of Smart LED Display Notice Boards is vast and continuously expanding. In schools and
colleges, they are used for class schedules, examination notices, event announcements, and emergency alerts. In
railway stations, airports, and bus terminals, they provide real-time travel information and passenger guidance [7].
Offices and industries use them for employee communication, production updates, safety instructions, and attendance-
related messages. Hospitals use digital boards for patient guidance, queue management, and emergency notifications.
Retail stores and shopping malls use LED boards for promotional advertisements and customer engagement [8]. Due to
their bright illumination and long-distance readability, LED displays are highly effective even in crowded or outdoor
environments.

With the growth of smart cities and IoT-based infrastructure, Smart LED Display Notice Boards are becoming more
intelligent and connected. Future systems may include artificial intelligence for automated content scheduling, voice-
based message control, sensor-based brightness adjustment, mobile app integration, and cloud-based centralized
management [9]. Cybersecurity measures and encrypted communication protocols are also becoming important to
protect displayed content from unauthorized access [10]. Thus, the Smart LED Display Notice Board represents a
modern, flexible, and future-ready communication platform capable of transforming traditional information sharing
systems into smart digital networks.

II. PROBLEM STATEMENT
Traditional notice boards require manual updating of paper notices, which is time-consuming, inefficient, and costly.
Important announcements may be delayed, misplaced, or not noticed by people on time. Frequent use of paper also
increases waste and maintenance efforts. There is a need for a modern communication system that can display
messages instantly, be updated remotely, reduce human effort, and provide reliable real-time information sharing
through a Smart LED Display Notice Board.

II1. OBJECTIVES
To design and develop a Smart LED Display Notice Board for digital message display.
To enable wireless communication for remote updating of notices in real time.
To reduce paper usage, manual effort, and maintenance cost through automation.
To provide clear, fast, and reliable communication in public and institutional areas.
To implement an energy-efficient and user-friendly notice management system.

IV. LITERATURE SURVEY

Kumar and Singh (2024) presented an IoT-Based Smart Notice Board Using ESP32 and Wi-Fi Communication for
educational institutions and offices. The authors developed a wireless system where notices are transmitted through a
mobile application and displayed instantly on an LED matrix panel. Their study highlighted the advantages of low
power consumption, faster information transfer, and easy installation compared to conventional paper boards. The
ESP32 controller provided stable internet connectivity and efficient data processing. Experimental results showed that
the system reduced manual effort and improved communication speed. However, the system performance depended on
continuous Wi-Fi availability, which may limit usage in remote areas. This paper demonstrated that IoT integration can
significantly modernize notice board systems.

Patel, Shah, and Mehta (2023) proposed a Bluetooth Controlled Digital LED Notice Board designed for short-range
communication environments such as classrooms, offices, and shops. The system used an Arduino microcontroller and
HC-05 Bluetooth module to send text messages from smartphones directly to the display board. The study emphasized
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low implementation cost, simple hardware design, and user-friendly operation. The researchers concluded that
Bluetooth-based systems are highly effective for indoor environments where internet access is not necessary. However,
limited communication range and connection dependency were considered key drawbacks. This paper is useful in
demonstrating affordable wireless display solutions for small organizations.

Sharma and Gupta (2025) introduced a Cloud Connected Smart LED Display System Using Raspberry Pi for
centralized information management. Their system enabled multiple display boards to be managed from a single cloud
dashboard, making it ideal for colleges, hospitals, transport hubs, and smart city applications. The Raspberry Pi
controller supported multimedia display, scheduling, animations, and multilingual messages.

Reddy and Nair (2024) developed a GSM-Based Wireless Notice Board for Emergency Communication where
notices are sent through SMS commands and displayed on LED panels. The major objective of the system was to
provide communication in areas with poor internet connectivity. The GSM module allowed authorized users to send
urgent alerts, safety instructions, or announcements through mobile networks.

Joshi, Kulkarni, and Deshmukh (2025) presented an AI Enabled Smart Notice Board with Automatic Content
Scheduling and Sensor Control. This advanced system used machine learning algorithms to automatically prioritize
messages based on urgency, time, and audience requirements. Ambient light sensors were integrated to control display
brightness and reduce energy consumption. The study also introduced voice command support and mobile app
synchronization for convenient operation. Results showed improved efficiency, intelligent automation, and better user
interaction compared to conventional digital boards. The paper concluded that combining artificial intelligence with
IoT-based notice boards represents the future of smart communication systems.

V. WORKING OF SYSTEM

SMPS — LED Matrix
Display

HD-WF 1
Controller

AC Power
Supply

>

“\4 )
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HD-2020
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Fig 1: Design of the system

A. AC Power Supply

The system starts with the AC power supply, which provides the required electrical input from the main source. This
alternating current is supplied to the SMPS unit for further conversion. It acts as the primary energy source for
operating the complete Smart LED Display Notice Board system.

B. SMPS (Switched Mode Power Supply)

The SMPS converts the incoming AC power into regulated DC voltage required by the controller and LED display
modules. It ensures stable power delivery, high efficiency, and protection against voltage fluctuations. Proper power
conversion helps in reliable and continuous system operation.
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C. HD-WF1 Controller

The HD-WF1 controller works as the main processing unit of the system. It receives message data from the HD-2020
software and controls the LED matrix display accordingly. The controller manages scrolling text, timing, animations,
brightness, and communication between software and hardware modules.

D. HD-2020 Software

HD-2020 software is used to create, edit, and upload messages to the controller. Users can design text, animations,
display effects, schedules, and notice content through this software. It provides an easy interface for managing and
updating display messages.

E. LED Matrix Display

The LED matrix display is the output unit where messages and notices are shown visually. It receives control signals
from the HD-WF1 controller and displays scrolling or static text clearly. The display offers high brightness, long
visibility range, and efficient communication.

F. Overall System Operation

When the system is powered ON, AC supply is converted into DC by the SMPS. The HD-2020 software sends notice
content to the HD-WF1 controller. The controller processes the data and transmits signals to the LED matrix display,
where messages are shown in real time. This creates a fast, paperless, and remotely manageable notice board system.

VI. SYSTEM DESIGN
The Smart LED Display Notice Board is designed as an electronic communication system that combines power supply,
controller hardware, software interface, and LED display modules to provide real-time digital notice updates. The
system is structured to ensure reliable power management, smooth data transfer, and clear visual output. Each
component plays an important role in the proper functioning of the complete system.
A. AC Power Supply

AC Power Supply

IQSdirectory.com

Fig 2: AC power supply

The AC power supply is the main source of electrical energy for the system. It provides alternating current from the
mains supply to operate the notice board. This input power is then forwarded to the SMPS for conversion into usable
DC voltage.
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B. SMPS (Switched Mode Power Supply)

Fig 3: SMPS (Switched Mode Power Supply)
The SMPS is used to convert AC voltage into stable DC voltage required by the controller and LED display. It provides
efficient power conversion with low heat loss and protects the system from overload, short circuit, and voltage
fluctuations. This ensures safe and continuous operation.
C. HD-WF1 Controller
The HD-WF1 controller is the core processing unit of the system. It receives notice data from the software and controls
the LED matrix display. It manages scrolling messages, animations, timing functions, brightness adjustment, and
memory storage for displayed content.
D. HD-2020 Software
HD-2020 software is the user interface used to create and manage display content. Users can enter text messages, set
animations, adjust speed, schedule notices, and upload content to the controller. It provides simple and efficient notice
management.
E. LED Matrix Display

Fig 4: LED matrix
The LED matrix display is the output section of the system where all messages are shown. It consists of multiple LEDs
arranged in rows and columns to form characters, symbols, and scrolling text. The display offers high brightness, clear
visibility, and long operational life.
F. Communication Link
The communication link connects the HD-2020 software with the HD-WF1 controller through Wi-Fi, USB, or network
connection. It transfers notice data quickly and allows remote updating of messages without manual intervention.
G. Overall Design Operation
When power is supplied, the SMPS energizes all components with regulated DC output. The user creates messages in
HD-2020 software and sends them to the HD-WF1 controller. The controller processes the data and drives the LED
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matrix display to show notices in scrolling or static format. This integrated design makes the system fast, reliable, and
suitable for modern communication needs.

VII. RESULTS
The Smart LED Display Notice Board system was successfully designed and tested for real-time digital
communication. The system displayed text messages, announcements, and scrolling notices clearly on the LED matrix
display with good brightness and visibility. Messages entered through the HD-2020 software were transmitted
successfully to the HD-WF1 controller and updated on the display without noticeable delay. This confirmed efficient
communication between software and hardware components.
The SMPS power supply provided stable DC output for continuous operation of the controller and LED display
modules. During testing, the board operated reliably for long durations without overheating or major voltage
fluctuations. The scrolling speed, text effects, and brightness levels were adjusted successfully according to user
requirements. The controller responded accurately to uploaded commands, ensuring smooth and uninterrupted display
performance.
The system significantly reduced the need for printed notices and manual updating processes. Important messages
could be changed instantly, saving time and effort for administrators. The display remained clearly readable from a
suitable distance, making it effective for use in colleges, offices, shops, railway stations, and public areas. The overall
results proved that the Smart LED Display Notice Board is an efficient, low-maintenance, and modern communication
solution.

VIII. CONCLUSION
The Smart LED Display Notice Board is an effective and modern solution for replacing traditional paper-based notice
systems. It provides fast, reliable, and real-time communication through an LED matrix display controlled by advanced
hardware and software modules. The system successfully demonstrated the ability to display scrolling text, important
announcements, and updated notices with clear visibility and efficient performance.
By using components such as SMPS, HD-WF1 controller, HD-2020 software, and LED display panels, the project
achieved smooth operation with stable power management and easy content control. It reduced manual effort, paper
consumption, and time required for updating notices, making the communication process more convenient and eco-
friendly.
The project proved to be cost-effective, user-friendly, and suitable for schools, colleges, offices, railway stations,
hospitals, shops, and public places. With further improvements such as IoT integration, cloud connectivity, and smart
automation, the Smart LED Display Notice Board can become a highly advanced communication platform for future
smart environments.

IX. FUTURE SCOPE

The future scope of the Smart LED Display Notice Board is wide and promising due to continuous advancements in
communication and display technologies. The system can be upgraded with Internet of Things (IoT) features to allow
users to control and update notices from anywhere through mobile applications or cloud platforms. This will improve
accessibility and enable centralized management of multiple display boards from a single location.

Artificial Intelligence can be integrated for automatic scheduling of notices, priority-based message display, and smart
content recommendations. Voice control features may also be added so users can update messages through speech
commands. Multilingual support can be enhanced to display notices in different regional and international languages
for wider communication.

Solar power integration can make the system more energy efficient and suitable for outdoor installations. Advanced
sensors such as ambient light sensors can automatically adjust brightness according to surrounding conditions, reducing
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power consumption. Camera modules and audience analytics can also be included for smart advertising and public
engagement systems.
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