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Abstract

The implementation of a Smart Notice Board leverages advanced technologies such as Internet of
Things (loT) and single-board computers like Raspberry Pi to modernize traditional communication
systems. By integrating these technologies, the Smart Notice Board offers a dynamic platform for
disseminating information in real-time. Users can remotely update and manage notices, ensuring that the
displayed information remains current and relevant. Additionally, features like authentication
mechanisms enhance security, allowing only authorized personnel to post notices. Moreover, the Smart
Notice Board addresses the limitations of traditional notice boards by eliminating paper-based notices,
reducing clutter, and providing an environmentally friendly solution. The project aims to revolutionize
communication within organizational and institutional settings by offering a versatile, efficient, and eco-
conscious platform for information dissemination. Through the convergence of IoT and single-board
computers, the Smart Notice Board embodies the future of communication systems, fostering enhanced
engagement, transparency, and accessibility.
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1. Introduction

In today's interconnected world, effective communication lies at the heart of every successful endeavor,
be it in educational institutions, corporate settings, or public spaces. However, the traditional methods of
communication, such as physical notice boards, often struggle to keep pace with the evolving needs of
modern environments.

Enter the Smart Notice Board using Raspberry Pi, an innovative project poised to redefine how
information is disseminated and accessed. At its core, this groundbreaking solution harnesses the power
of technology to create a dynamic platform for communication. Leveraging the Raspberry Pi single-
board computer, renowned for its versatility and computational capabilities, the Smart Notice Board
offers a digital alternative to static notice boards.

By integrating digital displays and internet connectivity, it enables the seamless display of text, images,
videos, and real-time data. What sets this project apart is its ability to facilitate remote updates, allowing
administrators to manage and update notices from any location with an internet connection.

Moreover, the Smart Notice Board can integrate with external data sources, such as weather forecasts,
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news feeds, and calendar systems, to provide users with timely and relevant information tailored to their
needs. This adaptability makes the Smart Notice Board applicable across a diverse range of industries
and settings, serving as a central hub for communication and enhancing engagement, transparency, and
accessibility.

Whether in educational institutions striving to keep students informed and engaged, corporate offices
disseminating important announcements and updates, or public facilities providing critical information
to visitors, the Smart Notice Board represents a customizable and cost-effective solution for
communication in the digital age.

As organizations embrace digital transformation and seek innovative ways to connect with their
audiences, the Smart Notice Board emerges as a transformative tool, empowering users with the ability
to communicate effectively in an increasingly connected world.

A. Background

For many years, traditional notice boards have been a mainstay of communication. Utilized in many
settings such as office break rooms and school hallways, they offer a primary venue for disseminating
information and making announcements. These boards usually call for physical postings, which are
frequently paper-based and require frequent manual upkeep. These boards may accumulate out-of-date
information over time, which diminishes both their usefulness and visual appeal.

The digital revolution has ushered in a range of technologies to circumvent the constraints of traditional
notice boards. Although the idea of digital notice boards is not new, their accessibility and scalability
were limited by their early, frequently costly, and complicated designs. Usually, these digital solutions
were limited to tech-savvy academic institutions or high-budget corporate settings. Thanks to
developments in more affordable and adaptable computer systems, such as the Raspberry Pi, digital
innovations are now more widely available and may be used in a wider range of settings.

The low cost and tremendous flexibility of the Raspberry Pi have made it a vital tool for educational and
hobbyist electronics. It is a great option to power digital notice boards because of its capacity to run
numerous operating systems and applications. In order to do difficult tasks like wireless networking,
multimedia content display, and real-time data processing, this project makes use of the Raspberry Pi,
which has a small and energy-efficient form factor. This method lowers operating expenses while
improving the system's flexibility for different uses.

B.Motivation

The motivation behind developing a project like the "Smart Notice Board" using Raspberry Pi is
multifaceted, encompassing both practical utility and the desire for innovation.

Firstly, the conventional notice board systems often lack dynamism and efficiency. They rely heavily on
manual updating, which can be time-consuming and prone to errors. By integrating Raspberry Pi, a
versatile and cost-effective microcontroller, into the notice board system, one can automate the process
of updating notices. This automation saves time and effort, making the notice board more efficient and
reliable.

Moreover, the Smart Notice Board opens up possibilities for real-time updates and remote management.
With internet connectivity and appropriate software, users can update notices from anywhere, anytime,
eliminating the constraints of physical proximity. This feature is particularly valuable in dynamic
environments like schools, offices, or public spaces where information needs to be disseminated quickly
and efficiently.
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Furthermore, the project offers a platform for learning and experimentation. Raspberry Pi is widely used
in educational settings to teach programming, electronics, and 10T (Internet of Things) concepts.
Developing a Smart Notice Board project provides hands-on experience in these fields, fostering
technical skills and creativity among students, hobbyists, and enthusiasts.

Additionally, there's an environmental aspect to consider. Traditional notice boards often involve the
extensive use of paper for notices, which can contribute to waste and environmental degradation. By
transitioning to a digital platform powered by Raspberry Pi, the project promotes sustainability by
reducing paper usage and promoting eco-friendly practices.

Lastly, there's the inherent satisfaction of creating something innovative and useful. Developing a Smart
Notice Board using Raspberry Pi allows individuals to apply their technical knowledge to solve real-
world problems, enhancing their sense of accomplishment and fulfillment.

In summary, the motivation to develop a project like the Smart Notice Board using Raspberry Pi stems
from the need for efficiency, real-time communication, educational opportunities, environmental
consciousness, and the joy of innovation. By harnessing the capabilities of Raspberry Pi, developers can
create a dynamic, sustainable, and user-friendly solution for information dissemination in various
contexts.

C. Problem Statement

Traditional notice boards, commonly found in various organizational and institutional settings, face
significant limitations that hinder effective communication. Their static design and reliance on paper-
based notices impede the flow of dynamic and immediate information, creating a delay in disseminating
updates and announcements. Additionally, the accumulation of outdated notices often results in
information clutter, diminishing the visibility of critical or new information. The absence of efficient
notice management features further exacerbates the problem, as there are no provisions for rotating or
scheduling posts, leading to the prolonged display of obsolete notices. These challenges underscore the
pressing need for an advanced digital solution that can revolutionize and streamline communication
within organizations, offering a dynamic and efficient platform for information dissemination.

D. Objectives

The project is designed to revolutionize the traditional approach to notice boards by developing a
comprehensive digital solution focusing on:

Creation of a Web-Based Dynamic Platform: Crafting a web application that acts as a vibrant digital
platform, capable of displaying a variety of content forms including text, images, and videos in real-
time.

Streamlined Content Management Interface: Developing an intuitive administrative interface to
allow seamless content updates and management by authorized personnel.

Implementation of Instant Updates: Ensuring that the digital notice board is equipped with
capabilities for instant information updates to keep the audience informed with the latest news and
notices.

Adaptive Design for Multiple Devices: The web application will feature a responsive design,
optimizing user experience across different devices such as smartphones, tablets, and desktops.

Robust Security and Controlled Access: Establishing strong security protocols to safeguard the
information and incorporating access controls to ensure that only designated users can alter the content.
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2. Methodology

Figure 1 depicts a block diagram illustrating the conceptual framework for a smart notice board powered
by a Raspberry Pi. The Raspberry Pi serves as the central processing unit for the system, functioning as
the brains of the operation.

The Raspberry Pi connects to a power supply in order to function. Electrical current from the power
supply is delivered to the Raspberry Pi, enabling it to execute its various tasks. A monitor is then
attached to the Raspberry Pi via an HDMI interface cable, which transmits uncompressed video and
audio signals in digital format. This allows for the visual presentation of information on the display.

One method of connecting the Raspberry Pi to the internet is through a wired ethernet connection. An
ethernet cable is plugged into the Raspberry Pi's ethernet port, and the other end is plugged into a router
or ethernet jack to establish a connection to the local area network (LAN). Alternatively, a wireless
connection can be established. A wireless adapter can be plugged into a USB port on the Raspberry Pi,
and this wireless adapter would then connect to the router's wireless signal.

The Raspberry Pi can also connect to a personal computer. The personal computer can be used to
update the content displayed on the smart notice board. The method of connection can be wired or
wireless, similar to the internet connection options. Software is loaded onto the Raspberry Pi which
allows it to interpret and display information. This software can be designed to display text, images, and
videos.

Power Supply

Ethemnet or LED
Router ------------- Wirelless -------1
Connection Screen

i Raspberry
Ethemet or Pi
Wirelless
Connection
i — HOMI
! Interface
Personal
Computer

Figure 1-Network Infrastructure Block Diagram

The flowchart shown in Figure 2 outlines the user interaction with a smart noticeboard web application.
It details the navigation between different pages and actions users can take to manage content.

Start: The process begins by loading the initial webpage of the smart noticeboard. This page might
display existing notices or a summary of information.
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Change Fields Decision Point: The user decides if they need to modify the displayed fields. Here are

the scenarios based on their choice:

e Yes: If the user wants to edit content, they proceed to the login section.

e No: If they don't need changes, the process loops back to Start, continuously displaying the current
information.

Login Process:

e Click Login Button: The user clicks the login button to access the login page.

e Enter Credentials: On the Login Page, the user enters their username and password.

e Credential VValidation: The application verifies the entered credentials against its database.

e Match: If the credentials are correct, the user is directed to the Details Page.

e No Match: If the credentials are incorrect, the user remains on the login page. They can retry
entering their credentials or click the Home button.

Details Page:

e This page allows authorized users to view and edit information displayed on the smart noticeboard. It
might show existing content along with fields for editing text, images, videos, and pdf.

e Upload Data: The user can upload new information or modify existing data within dedicated fields
on the page.

e Click Submit Button: Clicking this button saves the changes made to the content. The updated
information will be reflected on the smart noticeboard display.

e Click Home Button: This button allows the user to return to the initial webpage Start without
saving any changes.

Waiting State:

e If the user neither clicks Submit nor Home after uploading data, the process waits on the details
page. They can review the changes before finalizing them or navigate back to the main page.

End:

The process reaches an endpoint in two scenarios:

1. The initial webpage is loaded successfully along with the changes made.

2. The user clicks the Home button to return to the initial webpage from any other stage.

Start

%[ Load Webpage ]<|—

Changs
Contents

Enter User
Credentials

wes

[=r

Figure 2-User Interaction Flowchart
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This flowchart provides a clear understanding of how users can interact with the smart noticeboard web
application for viewing and modifying information displayed on the screen.

3. Implementation

The development of the Smart Notice Board system utilizing Raspberry Pi involved a comprehensive
integration of various technologies including HTML, CSS, JavaScript, Python with Flask framework,
and MySQL (MariaDB) for database management. The primary objective was to create a functional
system with a login page for users to access the notice board, ensuring seamless data storage and
retrieval.

A. Frontend Development

Frontend development for the Smart Notice Board system entailed the creation of three distinct HTML
pages: main.html, login.html, and details.html, each serving specific purposes within the application.
main.html: This HTML template served as the main webpage displayed upon initial load or after
successful login. Its primary function was to showcase notices or summaries of information to users. The
structure of main.html included elements designed using HTML tags and styled using CSS to enhance
aesthetics. JavaScript was incorporated to enable dynamic content loading and interaction with the
backend server. The layout of main.html was optimized for easy navigation and readability, allowing
users to access relevant notices efficiently.

Image Field

Lorem ipsum dolor sit amet,
consectetur adipigiging elit, sed
do eiusmod tempor incididunt ut
labore et dolore magna aliqua

Text Field PDF
Lorem ipsum dqlpr_slit amgt. Lorem ipsum dolor sit amet, Vldeo Fleld
consectetur adipisicing elit consectetur adipisicing elit, sed
 sed do eiusmod tempor do eiusmod tempor incididunt ut
incididunt ut Iabqre et dolore labore et dolore magna aliqua.
magna aliqua.
Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed
do eiusmod tempor incididunt ut .
labore et dolore magna aliqua Sta'ﬂc Text

Lorem ipsum dolor sit amet,
consectetur adipisicing elit, sed
do eiusmod tempor incididunt ut

labore et dolore magna aliqua.

Login

Figure 0-Noticeboard Layout
login.html: The login.html template was designed to structure the login page where users enter their
credentials to access editing features of the Smart Notice Board system. It featured input fields for
username and password, along with a login button to initiate the authentication process. HTML forms
were utilized to capture user input, while CSS styling ensured a visually appealing interface. JavaScript
played a crucial role in client-side validation, ensuring data integrity by validating user inputs before
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submission. Additionally, error handling mechanisms were implemented to provide feedback to users in
case of incorrect credentials or missing fields.

Home

Login

Email

| J

Password

| |

Figure 4-Login Page Layout

details.html: The details.html template served a dual purpose within the Smart Notice Board system.
Firstly, it was used for displaying detailed notice information to users, presenting comprehensive content
including titles, descriptions, timestamps, and any associated media. Secondly, details.html acted as the
upload data page where authorized users could edit notice content or upload new notices. The structure
of details.html encompassed HTML elements for rendering notice details and forms for data submission.
CSS styling was applied to create a visually appealing layout, while JavaScript facilitated interactive
features such as form validation and dynamic content updating.

UPDATE CREDENTIALS
CHOOSE IMAGE:
SELECT PDF FILE:

TEXT CONTENT:

CHOOSE VIDEO:

UFDATE

Figure 5-Update Credentials Page Layout
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B. Frontend Development

Backend development, driven by Python with Flask framework, was a pivotal aspect of the Smart Notice
Board system. It involved the creation and management of the application's backend logic, primarily
encapsulated within the app.py file. This file served as the core component orchestrating various
functionalities crucial for the system's operation.

—_— l —_— User

Authentication

s
-—

o
po

Frontend

Backend

Figure 6-Backend Architecture
Database Interactions: The backend seamlessly interacted with the MariaDB database to facilitate the
retrieval, storage, and updating of information displayed on the smart noticeboard. This encompassed
handling notice details, user credentials, and potentially other pertinent data required by the application.
SQL queries were utilized to perform database operations, ensuring efficient data management and
integrity.
User Authentication: User authentication was a critical aspect managed by the backend to ensure
secure access to the system's editing functionalities. When users attempted to log in, the backend
verified their login credentials against those stored in the database. This authentication process involved
comparing the provided username and password with the corresponding records in the database. Upon
successful authentication, users were granted access to the editing features of the Smart Notice Board
system.
Data Upload Processing: The backend of the Smart Notice Board system shoulders the responsibility
of handling data uploads initiated by users, which may include various media formats such as images,
videos, or PDF files intended for inclusion in notices. Upon receiving uploaded content, the backend
orchestrates the upload process, ensuring seamless integration of user-contributed media into the notice
board interface.
File Storage and Database Integration: When users upload media files, the backend manages the
storage process, typically by storing the files in a designated directory within the server's filesystem.
Each uploaded file is assigned a unique identifier or filename to ensure proper organization and retrieval.
Additionally, the backend updates the corresponding database entries to reflect the newly uploaded
content.
Database Entry Management: In the database, information regarding uploaded media files is stored as
paths or URLSs pointing to their respective locations within the server's filesystem. These paths are stored
in specific rows and columns of the database table associated with notices or multimedia content. This
approach enables efficient retrieval and display of multimedia content within the notice board interface.
Handling Textual Content: Textual content, such as notice descriptions or announcements, is handled
differently from media files. Instead of storing text as paths or URLSs, it is stored directly within the
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database table, typically as text fields or columns. This allows for easy retrieval and rendering of textual
content within the notice board interface without the need for additional processing.

Ensuring Data Integrity: Throughout the upload process, the backend ensures data integrity by
validating uploaded files to ensure they adhere to predefined criteria such as file format, size limitations,
and security checks to prevent potential vulnerabilities such as file injection attacks. By enforcing these
measures, the backend safeguards the integrity and security of the notice board system while facilitating
seamless integration of user-contributed content.

4. Result

A. IP Address Generation and Allocation

Upon initiating the Smart Noticeboard application, it dynamically generates two distinct local IP
addresses:

(notice) pi r"f'1'"'FJhH"I"'«FJi' /home/p1/notice/bin/|
* Serving Flask app "app’

* Debug mode: on

Figure 7-Local IP Address

Local IP Address for Raspberry Pi (127.0.0.1:5000): The IP address "127.0.0.1" is a reserved address
commonly referred to as "localhost.” It's a loopback interface address, essentially indicating the
Raspberry Pi itself. When the application runs locally on the Raspberry Pi, this address serves as a
means for internal communication within the device. The appended port number, *:5000," specifies the
specific endpoint where the Smart Noticeboard application is hosted within the Raspberry Pi's
environment.

Local IP Address for Network Devices (192.168.1.12:5000): The IP address "192.168.1.12" is
assigned to the Smart Noticeboard application for devices within the same local network as the
Raspberry Pi. This IP address is part of the private IP address range reserved for local network
communication. It enables external devices, such as laptops, smartphones, or other computers, connected
to the same network, to communicate with and access the Smart Noticeboard application. Similar to the
localhost address, the port number ":5000" specifies the specific endpoint where the application is
accessible within the local network.

IJFMR240320248 Volume 6, Issue 3, May-June 2024 9



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Users can conveniently access the Smart Noticeboard web application by entering either of these IP
addresses followed by the port number *:5000" into the address bar of their preferred web browser. This
straightforward approach ensures seamless access to the digital noticeboard from both the Raspberry Pi
itself and other devices connected to the same local network.

B. Viewing Output in Browser with Generated IP Addresses

After obtaining the local IP addresses from the command prompt, users can seamlessly proceed to view
the output of the Smart Noticeboard application in their web browsers. By entering either of the
provided IP addresses into the address bar, followed by the designated port number (**:5000™), users gain
direct access to the Smart Noticeboard web application interface. This intuitive process facilitates
effortless interaction with the digital noticeboard, promoting enhanced user engagement and
accessibility.

VIDYAVARDHAKA COLLEGE OF ENGINEERING

DEPARTMENT OF ELECTRONICS AND COMMUNICATION

Attention all aspiring hosts and hostesses! Vidyuth 2024 is thrilled to
announce auditions for the master of ceremonies (MC) role for our
upcoming event.

» - - . . . ll
T

=

You can ignre this step if you are not a first time user

VIDYAVARDHAKA COLLEGE OF ENGINEERING

VISION

The Department of Electronics and
Communication Engineering shall excel in
academics through quality education and

research, producing value-embedded

\/ Step3: After successful login 3 %
M ( Do the folowing steps professionals to serve society.

Click on Course Registration

select curriculum- for example, BE in ME 2021-2025 M I s s I o N

Select term- 5-semester
@ U IDI:‘TI@ M e % e +To impart quality education through
Fo = competent staff and excellent infrastructure.

]

wed

> +To provide a conducive environment for

holistic personality development.
S s + To encourage research in frontier areas for
Coordinators 01160 meeting societal needs.
s 5 v < i +To nurture the spirit of entrepreneurial
skills among students.

Wednesday, April 17, 2024 21:38:20

LOGIN

Figure 8-Smart Noticeboard Output

With just a few simple steps, users can explore the dynamic features and content offered by the Smart
Noticeboard, fostering effective communication and information dissemination. After obtaining the local
IP addresses from the command prompt, users can proceed to view the output of the Smart Noticeboard
application in their web browsers. By entering either of the provided IP addresses into the address bar,
followed by the designated port number (*:5000"), users gain access to the Smart Noticeboard web
application.

C. Webpage Content Overview

The main page is divided into several sections, each serving a specific purpose in conveying information
and engaging users. The structure of the main page includes a header section displaying the college and
department names along with logos, followed by three main content sections: Left, Center, and Right.
Additionally, a footer section displays the current time, date, and a login button for content management.
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D. Login Page

The login page serves as a gateway for users to access the content management functionality of the
Smart Noticeboard web application. When users click on the login button from the main webpage, they
are redirected to the login page, where they are prompted to enter their credentials, including their email
address and password. These credentials are then verified by comparing them with the information
stored in the database. If the credentials are successfully verified, users are granted access to the next
page, where they can update the credentials or fields within the application.

LOGINY  HOME

LOGIN

EMAIL:

admin@gmail com

PASSWORD:

- |

Figure 9-Login Page Output
E. Update Credentials Page
After successfully logging in, users are directed to the update credentials page, where they can modify or
update various fields according to their requirements. This page provides users with the flexibility to
manage the content displayed on the Smart Noticeboard, including text, images, PDF documents, and
videos.
The update credentials page serves as a central hub for users to manage and update the content displayed
on the Smart Noticeboard. Its intuitive interface and comprehensive features empower users to maintain
the relevance and accuracy of the information presented on the noticeboard, enhancing its effectiveness
as a communication tool within the organization.
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UPDATE CREDENTIALS

CHOOSE IMAGE:
Choose file | No fie chosen

SELECT PDF FILE:

Choose fle |No fle chosen

TEXT CONTENT:

CHOOSE VIDEO:

Choose file | No fie chosen

Figure 10-Update Credentials Page Output

5. Conclusion

A significant advancement in communication technology, smart notice boards signal a shift away from
conventional approaches and toward more dynamic and interactive platforms. Their appearance not only
denotes a leap in technology but also the inventiveness and originality of human thought. The way
information is communicated and exchanged could undergo major changes as a result of these cutting-
edge communication tools.

Modern technologies like the Raspberry Pi allow smart notice boards to overcome the drawbacks of
traditional static displays. They revolutionize the way information is consumed and distributed by
enabling wireless connectivity, multimedia integration, and real-time updates. The shift from static to
dynamic communication platforms creates new opportunities for participation, cooperation, and
innovation in a range of fields and businesses.
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