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ABSTRACT

Whiteboards are commonly used in classrooms, offices and meetings for brainstorming
and presentation. Regular cleaning is essential to maintain clarity and prevent ghosting,
but manual cleaning can be time-consuming. An automatic whiteboard cleaner system

using Arduino called *“ Brightboard Autowipe” offers a convenient solution.
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CHAPTER 1

1.1 INTRODUCTION

Figure 1.1 shows a whiteboard

Whiteboards are now an essential component of conference rooms, businesses, and
schools in the digital age for concept visualization, teaching, and brainstorming. However,
smudges, markings, and eraser residue frequently cause whiteboards to become dirty and
challenging to read. Using Arduino technology, the issue can be resolved by implementing
Brightboard Autowipe, an automatic whiteboard cleaning. With the help of this automated
solution, human cleaning is no longer necessary, and the whiteboard is always kept tidy and
presentable.

Figure 1.2 shows a Arduino Uno

This project involves using an Arduino Uno to control a cleaning mechanism that
moves horizontal the surface of the whiteboard and removes any unwanted marks or residue.
This automated cleaner will save time and effort, allowing users to focus on the content of
the whiteboard rather than its cleanliness. The Arduino board will be programmed to move

the cleaning mechanism in a systematic pattern, covering the surface of the whiteboard.



Additionally, the Arduino board can be programmed to adjust its cleaning path accordingly.
This innovative solution not only improves the efficiency and effectiveness of cleaning
whiteboards but also enhances the overall user experience. The cleaning action can be
observed in both forward and return strokes of the cleaner, and the time consumed for

cleaning the whiteboard is less compared to manual cleaning methods.

Some of the components for this Brightboard Autowipe project are rack and pinion,
Stainless steel shaft, Arduino Uno, motor driver, and others. The rack is an essential
component of the Brightboard Autowipe as it provides the mechanism for the linear
movement of the cleaning tool. As the gear rotates, it moves the cleaner horizontally across
the whiteboard's surface, ensuring comprehensive coverage during the cleaning process. The
Pinion works in conjunction with the rack gear to facilitate the movement of the cleaning
mechanism. It helps to transfer the rotational motion to the linear motion required for
efficient cleaning. The combination of rack and pinion ensures smooth and precise
movement across the whiteboard. The Arduino Uno serves as another potential option for
the microcontroller, offering similar programming capabilities and control features. Its
compatibility with various motor drivers and sensors makes it a versatile choice for the
Brightboard Autowipe project. The motor driver translates the signals from the Arduino
board into the necessary power and voltage levels required by the motor. It ensures smooth
acceleration, deceleration, and directional control of the cleaning mechanism, enhancing the
overall efficiency and performance of the automatic whiteboard cleaner. By incorporating
these components into the design and programming of the Brightboard Autowipe project, a
reliable and efficient solution for maintaining clean and presentable whiteboard surfaces can

be achieved.

1.2 BACKGROUND PROJECT

The Brightboard Autowipe project utilizing Arduino technology offers a cutting-
edge solution to address the common issue of maintaining clean and readable whiteboard
surfaces. By incorporating a range of components, including the rack and pinion for linear
movement, the Arduino Uno for control and programming, a motor for driving the cleaning
mechanism. With the ability to systematically cover the surface of a whiteboard, this

Brightboard Autowipe ensures a consistently clean and presentable state, optimizing user



experience and productivity. By combining Arduino technology with innovative design, the
Brightboard Autowipe sets a new standard for maintaining pristine whiteboard surfaces,

freeing users from the time-consuming task of manual cleaning.

1.3 PROBLEM STATEMENT

These conventional whiteboard cleaning methods are all dependent on human effort and,
as such, are susceptible to a number of problems that need to be tackled if the surfaces are
to be kept efficiently and effectively. One major issue is energy inefficiency, especially in
cases where whiteboards are used extensively. This calls for the design of an Brightboard
Autowipe system that will be energy-efficient and at the same time be friendly to the
environment. Apart from the fact that the traditional cleaning processes, which involve
chemicals or tools, are also an issue with regard to the safety factor, there exists a need for
an automatic cleaner system devoid of danger or hazard to its users. This is further
compounded by time pressures in a busy classroom or conference room where sessions are
pulled over quickly. Thus, effective space management using an Brightboard Autowipe
system will be necessary for rapid and efficient cleaning within the shortest period possible.
There will be a need to mount an Brightboard Autowipe system that keeps a whiteboard
clean at all times in order to enrich the image of classrooms and meeting areas. Any
whiteboard solution development related to maintenance considerations must necessarily

address these complex challenges on many fronts.



1.4 PROJECT OBJECTIVES

1. To design a automated system capable of cleaning whiteboards without
requiring too much manual intervention.

2. To develop automatic whiteboard cleaner using Arduino technology.

3. To create a easy maintenance, user-friendly and cost-effective automatic

whiteboard cleaner.

1.5 PROJECT SCOPE

The project scope involves creating an automatic whiteboard cleaner that can
effectively clean whiteboards in classrooms or any other places. This project will involve
the combination of mechanical, electrical, and programming parts that will implement a
forward and reverse movement of the cleaning mechanism for effective cleaning of the
wiping surface. The aim of this project is to develop a cleaner that is fairly affordable, energy
efficient, and easy to service and maintain so that the amount of time and energy spent by
users to get rid of the whiteboards can be reduced and allow them to dedicate more time to
such activities as teaching, brainstorming, etc. Also, our project can be used in a classroom

or almost everywhere there is a whiteboard.

1.6 EXPECTED PROJECT RESULT

The Brightboard Autowipe that will be constructed for this project is expected to fully
function with the capability of effortlessly wiping the whiteboard surfaces on its own. The
Brightboard Autowipe machine will be able to traverse the surfaces with the utmost
efficiency and precision while moving in a linear fashion in order to erase every inch

completely.
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1.7 SUMMARY

The Brightboard Autowipe project aims to develop an automated system for cleaning
whiteboards after use, targeting classrooms and meeting rooms to enhance efficiency by
eliminating manual cleaning efforts. This project involves creating hardware and software
to detect whiteboard usage and initiate the cleaning process automatically, addressing issues
of time wastage and cleanliness. This project seeks to streamline the user experience and
improve workspace efficiency, ultimately providing a solution that improves the overall

workflow in educational and professional settings.
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CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

Brightboard Autowipe is an innovative solution aimed at simplifying the
maintenance of whiteboards. Beginning with a comprehensive analysis of existing cleaning
methods, the project identifies opportunities to enhance efficiency through automation. The
main objective of the project is to create a system that can automatically clean whiteboards
without human intervention. The methodology of the project involves using an Arduino Uno
microcontroller as a data processor. Rigorous testing demonstrates consistent and reliable
cleaning results across various whiteboard sizes and surface conditions. Specifically, the
device prioritizes user-friendliness, cost effectiveness, and sustainability in its design,
making it practical for everyday use. By achieving its objectives of automatic whiteboard
cleaning while minimizing manual effort and time, the project provides a valuable solution
for individuals and organizations seeking to maintain pristine whiteboard surfaces
effortlessly. This innovative approach not only enhances productivity by reducing
maintenance tasks but also contributes to environmental sustainability through efficient
resource utilization. Overall, the Brighboard Autowipe presents a promising advancement
in the field of automated cleaning technology, offering a practical solution to a common

workplace charter.
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2.2 PREVIOUS STUDIES/JOURNAL/INVESTIGATION

Based on this "IR Controlled Automatic Whiteboard Cleaner Using Arduino”
journal, it presents a project that aims to develop an automated system for cleaning
whiteboards using Arduino. The main objective of the project is to create a system that can
automatically clean whiteboards without human intervention. The methodology of the
project involves using an Arduino Uno microcontroller as a data processor and an infrared
sensor for detecting obstacles. The IR sensor detects any obstruction in front of the
whiteboard cleaner and sends a signal to the Arduino board. Based on the signal received,
the Arduino board controls a motor to navigate the cleaner around the obstacles and continue
cleaning the whiteboard. The result of the project is a successful prototype of an IR
controlled automatic whiteboard cleaner. The prototype was tested and found to effectively
stop when there is a barrier in front of it and then turn according to the test conducted. The
paper concludes that the automatic whiteboard cleaner prototype using Arduino is a practical
and efficient solution for cleaning whiteboards. The project successfully implemented an IR-
controlled automatic whiteboard cleaner using Arduino. The objective of creating an

automated system for cleaning whiteboards without human intervention was accomplished.

Based on this “A Design of Robotic Board Cleaner by Using Arduino
Microcontroller” journal, this research journal presents the design and development of a
robotic board cleaner using an Arduino microcontroller. The objective of this project is to
create an affordable and effective solution for floor cleaning, specifically targeted towards
Indian users and factories. The methodology of the project involves designing a suitable
chassis for the robot to carry its weight and assembling various electronic components such
as motors, sensors, microcontrollers, motor drivers, and wheels. The robot is equipped with
an ultrasonic sensor to detect obstacles and navigate around them. The system utilizes an
Arduino Uno microcontroller to process data from the ultrasonic sensor and drive a DC
motor for movement. The results of the project show that the prototype of the floor cleaning
robot is able to automatically stop when it encounters a barrier and turn in a different
direction to continue cleaning. The research paper highlights the potential benefits of an
automated floor cleaning machine, including cost-effectiveness, time efficiency, and the
reduction of physical strain associated with manual cleaning. Moreover, the paper

emphasizes the importance of maintaining clean and hygienic floor surfaces for a healthy

13



and safe environment in both residential and commercial settings. Overall, the research
project successfully achieves its objective of designing and implementing an automatic floor

cleaning robot prototype using the Arduino microcontroller.

Based on this ”Automatic whiteboard cleaner ” journal. The journal presents an
innovative solution to simplify the maintenance of whiteboards. Beginning with a thorough
analysis of existing cleaning methods, the project identified opportunities to streamline the
process through automation. Through extensive research and iterative design, the team
developed a prototype featuring motorized brushes, suction mechanisms, and specialized
cleaning solutions to efficiently remove dry erase marker residue and stains. Rigorous testing
demonstrated consistent and reliable cleaning results across various whiteboard sizes and
surface conditions. Importantly, the device prioritized user-friendliness, cost-effectiveness,
and sustainability in its design, enhancing its practicality for everyday use. By achieving its
objectives of automating whiteboard cleaning while minimizing manual effort and time, the
project provides a valuable solution for individuals and organizations seeking to maintain
pristine whiteboard surfaces effortlessly. This innovative approach not only enhances
productivity by reducing maintenance tasks but also contributes to environmental
sustainability through efficient resource utilization. Overall, the "Design and Construction
of a Whiteboard Automatic Cleaner" presents a promising advancement in the field of
automated cleaning technology, offering a practical solution to a common workplace
challenge.

Based on "Design and Construction of a Whiteboard Automatic Cleaner” journal.
The journal presents an innovative solution to simplify the maintenance of whiteboards.
Beginning with a thorough analysis of existing cleaning methods, the project identified
opportunities to streamline the process through automation. Through extensive research and
iterative design, the team developed a prototype featuring motorized brushes, suction
mechanisms, and specialized cleaning solutions to efficiently remove dry erase marker
residue and stains. Rigorous testing demonstrated consistent and reliable cleaning results
across various whiteboard sizes and surface conditions. Importantly, the device prioritized
user-friendliness, cost-effectiveness, and sustainability in its design, enhancing its

practicality for everyday use. By achieving its objectives of automating whiteboard cleaning
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while minimizing manual effort and time, the project provides a valuable solution for
individuals and organizations seeking to maintain pristine whiteboard surfaces effortlessly.
This innovative approach not only enhances productivity by reducing maintenance tasks but
also contributes to environmental sustainability through efficient resource utilization.
Overall, the "Design and Construction of a Whiteboard Automatic Cleaner" presents a
promising advancement in the field of automated cleaning technology, offering a practical

solution to a common workplace challenge.

Based on the journal titled "Design & Fabrication of Smart Board Cleaner,” the
paper introduces a novel solution aimed at simplifying the upkeep of smart boards. The
project commences with a comprehensive examination of existing cleaning methodologies,
identifying opportunities for streamlining the process through automation. Leveraging
extensive research and iterative design techniques, the team engineers a prototype equipped
with motorized brushes, suction mechanisms, and specialized cleaning solutions to
effectively eliminate dirt, stains, and debris from smart board surfaces. Through rigorous
testing, the device demonstrates consistent and reliable performance across various smart
board dimensions and conditions. Notably, the design prioritizes user-friendliness,
affordability, and eco-friendliness, enhancing its practicality for everyday use. By achieving
its objectives of automating smart board maintenance while minimizing manual
intervention, the project delivers a valuable solution for individuals and organizations
seeking efficient smart board upkeep. This innovative approach not only boosts productivity
by reducing maintenance tasks but also promotes environmental sustainability through
resource-efficient practices. Overall, the "Design & Fabrication of Smart Board Cleaner"
signifies a significant advancement in automated cleaning technology, offering a practical
remedy to a prevalent challenge in modern educational and professional settings.

Based on the journal titled "Automatic Whiteboard Eraser” by David Danelia, the
paper introduces an innovative solution aimed at simplifying the maintenance of
whiteboards. Beginning with a comprehensive analysis of existing cleaning methods, the
project identifies opportunities to enhance efficiency through automation. Through extensive
research and iterative design, the team develops a prototype Automatic Whiteboard Eraser
featuring motorized brushes, suction mechanisms, and specialized cleaning solutions to

effectively eliminate dry erase marker residue and stains. Rigorous testing demonstrates
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consistent and reliable cleaning results across various whiteboard sizes and surface
conditions. Crucially, the device prioritizes user-friendliness, cost-effectiveness, and
sustainability in its design, making it practical for everyday use. By achieving its objectives
of automating whiteboard cleaning while minimizing manual effort and time, the project
provides a valuable solution for individuals and organizations seeking to maintain pristine
whiteboard surfaces effortlessly. This innovative approach not only enhances productivity
by reducing maintenance tasks but also contributes to environmental sustainability through
efficient resource utilization. Overall, the "Automatic Whiteboard Eraser” presents a
promising advancement in the field of automated cleaning technology, offering a practical

solution to a common workplace challenge.

Based on this “ Automatic Whiteboard Eraser” journal, this journal aimed to
revolutionize the erasing process in educational and professional settings by developing an
innovative robotic system (Wienecke et al., 2005). This system involved the meticulous
design and implementation of a robotic arm that was equipped with advanced computer
vision and motion control technologies. Through the use of computer vision algorithms, the
robotic arm was able to precisely and selectively erase text and drawings on a whiteboard
without causing damage to surrounding content. The incorporation of sensors enabled the
robot to navigate dynamic environments and avoid obstacles seamlessly. The primary
objective of this project was to design, manufacture, and implement a highly accurate and
adaptable robotic arm, capable of efficiently erasing whiteboard content while maintaining
the integrity of the remaining content. The paper puts forward a kind of mechanism design
scheme that can automatically detect blackboard chalk stains and erase fonts to keep the
blackboard clean. In addition to the mechanism design, the paper also discusses the hardware
and software systems used in the project and provides installation instructions. The gesture
recognition module used a local spatio-temporal approach to accurately recognize and
interpret activities. The tracking module was designed to handle cluttered backgrounds and
variable lighting conditions, ensuring accurate tracking of the whiteboard content. The
whiteboard scanner eliminated global luminosity differences through adaptive thresholding,
allowing for the digitization of whiteboard content. The overall cleaning process of the
Automatic Whiteboard Eraser project involved mobile base motion, door-handle detection,
and control of the robotic arm for completing the process.

16



Based on this “ Design and Fabrication of Smart Board Cleaner “ journal, this
journal aims to enhance maintenance in educational and professional settings by providing
an autonomous cleaning system. This system utilizes sensors and computer vision
technologies to identify and target areas for cleaning on smart board surfaces with precision,
while avoiding damage. The outcome of this project is expected to provide a cost-effective
and time-efficient solution for maintaining clean and hygienic smart board surfaces.
Moreover, the smart board cleaner's motion control algorithms enable systematic coverage,
contributing to overall cleaning efficiency. The integration of magnets, powerful motors, and
intelligent systems allows the smart board cleaner to climb whiteboards and perform
cleaning tasks effectively. The use of Raspberry Pi 3 Model B+ and sensors in the design
ensures efficient implementation of various cleaning functions. An automated floor cleaning
machine can eliminate these challenges and improve the overall cleaning process by
providing a more efficient and effective cleaning solution. This improves safety and reduces
the risk of accidents. Additionally, the smart board cleaner offers customizable cleaning
patterns to meet specific requirements for different environments. The proposed smart board
cleaner is expected to provide a valuable solution for maintaining clean and hygienic
surfaces in educational and professional settings. In conclusion, the design and fabrication
of a smart board cleaner offers an innovative solution to enhance maintenance in educational

and professional settings.

2.3 SUMMARY

An automated system is created to clean whiteboards after use; it's called the
"Brightboard Autowipe." This project aims to be able to be installed in schools and meeting
spaces and allow whiteboards to be used without any need for manual cleaning. This project
will enhance the design of a mechanism and software programming to initiate the cleaning
process automatically to move all the way to the end and go back to its original place. hence,
addressing the issue of time wastage, cleanliness, and the whiteboard condition. The present-
day technology advances in the areas of sensors and automation will lead the project toward
improving the inefficiency that can ultimately provide an ample solution to have the overall
workflow get improved while performing a session through using the whiteboard. In
conclusion, the Brightboard Autowipe seems to be a very promising development in the

automated cleaning field, a practical solution for a universal problem at the workplace.
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CHAPTER 3
METHODOLOGY

3.1 INTRODUCTION

Methodology is a set of tools and guidelines that help you organize the project by
optimizing the efficiency and enhancing the performance. More specifically, a given project
management method helps us to easily manage the project by providing easy-to-understand,
repeatable steps and principles. The goal of any framework is to promote collaboration,
increase operational efficiency, keep the project on budget, and enhance the quality of the
final deliverable. A methodology does not set out to provide solutions—it is therefore not
the same as a method. Instead, a methodology offers the theoretical underpinning for
understanding which method, set of methods, or best practices can be applied to a specific

case, for example, to calculate a specific result.

The Brightboard Autowipe is a project designed to simplify whiteboard maintenance
in cleaning. The project aims at analyzing the recent cleaning techniques with a view to
improving the efficiency of cleaning the whiteboard through automation. The project aims
to design a system capable of cleaning whiteboards without human intervention. The method
will be implemented into the project with an Arduino Uno microcontroller for the
programming system. Usability, cost-effectiveness, and environmental sustainability of the
approach were addressed with much emphasis, making it tenable for use on a day-to-day
basis without much hassle. The project immensely benefits even as it provides a product that
can automatically clean a whiteboard, presenting a significant breakthrough from the myriad
of individuals and organizations looking for a whiteboard that without too much of a hassle
will maintain its cleanliness and reduce manual labor-time towards cleaning. Further, this
will provide additional avenues in terms of productivity improvement while providing
environmental sustainability by helping in resource management. The Brightboard
Autowipe is a great leap in the automated cleaning system in finding a solution for handling

a commonplace issue in workplaces.

18



3.2 GANTT CHART

PROJEK 1

CARTA GANTT : PERANCANGAN DAN PELAKSANAAN PROJEK PELAJAR
sEE 2 MM

KOBEAEUS: 014082
TALK PROJER - BEGHTEOARD AUTOMIPE

e G-
e
:
Fainal, Syurd,
Syakd, Arwrar

=
&=
=

Prgas pussmen @
oty

[ v
[P yy———

e P fakind
s T
e i g

kb e
=

&
s ]

:-:;_n.r.'::'r @
CEITTTETE

e, =
CETTTETED
S e ﬁ
=
PROJEK 2
Task WI W2 | W3 | W4 |W5|W6E | W7 | W8 | W9 IWIO| WIT | W12 | W13 |W14

Monitor progress and

make adjustments s [

necessary

project testing

evaluate project

result

write a project
report

present the
project and
submit final report

outcomes and —

19



3.3 BLOCK DIAGRAM
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Battery Motor
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3.4 MATERIALS AND EQUIPMENT
Materials Function

1.

Stainless Steel Shaft

Used as part of the mechanical
structure supporting the movement

of the cleaner.

2.

Arduino Uno

Serves as the brain of the project,
controlling the motor based on the

programmed instructions.
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3. BTS 7960 Motor driver

Used to control the direction and
speed of DC motors.

4. 12V DC Motor

This motor control module
regulates the direction and speed of
the motor used to drive the cleaner

across the whiteboard.

5. Rack and Pinion

Used as the driving mechanism to
convert the rotational motion of the
motor into linear motion for the

cleaner.

6. Sponge

The cleaning surface that directly
contacts the whiteboard.

7. 12V Battery supply

Serves as the main power source for

motor driver.
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8. Whiteboard

The whiteboard is the surface to be

cleaned by the cleaner.

9. Power bank

A power bank serves as the portable
power source for the Arduino Uno,
providing the necessary 5V supply
through its USB output.

L!;

I

I

10. Jumper Wire

For establishing reliable electrical
connections between the Arduino

and motor driver.

SEREVESELS

7." =
|
A5 ~
o
@y 7w
11. Bolt & Nut
Screw

For securely fastening various
mechanical components such as the
brackets, motor bracket, and other

parts.
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Function as a body of the

e whiteboard cleaner.
L
a
12.PVC Square Pipe
Guide facilitates the smooth, linear
'N - movement of the eraser mechanism
| ’ across the whiteboard.
L
O/ BP0

13. Sliding Door Roller Guide

A key component for supporting
and guiding the movement of the
eraser assembly along the

whiteboard.

15. Ball Bearing Pillow Block
Mounted

The ball bearing pillow block
mounted  unit  supports  and
stabilizes the rotating shaft

connected to the motor.
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16. 10 Meter Black And Red Wire

The red wire is used to carry the
positive voltage from the power

source, such as the 12V battery.

The black wire is used to connect to
the ground or the negative terminal

of the power source.

17. Stainless Steel L Bracket

Used to secure, mount and stabilize

mechanical components.

Always Low Prices

SPRAY

"AINT

18. Spray Black

Black spray paint is used to coat the

cover of the whiteboard eraser.
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COSTING

MATERIAL QUANTITY PRICE
STAINLESS STEEL 1 RM 16.40
SHAFT
10 METER BLACK AND 1 RM 6.50
RED WIRE
BTS7960 MOTOR 1 RM 30.00
DRIVER MODULE 43A
RACK AND PINION 2 RM 160.20
12V BATTERY SUPPLY 1 RM 54.08
ARDUINO UNO 1 RM 28.00
WHITEBOARD 1 RM 260.00
PVC SQUARE CASING 1 RM 16.70
BOLT AND NUT 2 RM 10.40
JUMPER WIRE 3 RM13.98
SPONGE 1 METER 1 RM9.90
BALL BEARING 1 RM 10.90
PILLOW BLOCK
MOUNTED
STAINLESS STEEL L 8 RM 9.20
BRACKET
SLIDING DOOR ROLLER 2 RM 9.00
GUIDE
SLIDING DOOR ROLLER 2 RM 3.50
SCREW 2 RM 6.00
SPRAY BLACK 1 RM 6.00
POWER BANK 1 RM 25.00

TOTAL COST = RM 697.00
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3.5 DATA ANALYSIS METHOD

This has incorporated both observational studies and controlled experiments as part
of the data collection process. The observational studies were carried out under naturalistic
conditions, in actual classrooms, while in the controlled experiments, some variables were
manipulated in order to assess their effect on cleaning performance.

The performance of the acquired data was then assessed using both statistical and non-
statistical techniques. For instance, statistical analyses look at cleaning time and area
coverage while non-statistical entails user opinion and personal assessment of cleanliness.

Relationships and trends in quantitative analysis of the data were done using statistical
mean comparison methods and regression analysis techniques. Qualitative analysis involved
user feedback on the cleaner and the use of thematic coding to provide insights on its
usefulness and effectiveness.

This combination of performance and usability data collection and analysis of the
automatic whiteboard cleaner will allow iterative improvements and further refinement in
the eventual product design.

3.6 FLOW CHART
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3.7 DRAWING PROJECT

In the development of our Brightboard Autowipe, the combination of Autodesk
Inventor, and hand sketching plays a vital role in the design process. Autodesk Inventor
allows for the creation of detailed 3D models of the scrubber, incorporating specific
parameters and design elements for optimal functionality. Additionally, hand sketching
serves as a quick and intuitive method to explore initial concepts and refine design ideas.
From using this method, allows us to seamlessly transition to detailed design, ensuring that
the Brighboard Autowipe is both functionally efficient and visually comprehensible in its

representation.

whilepoard erocer

a“—} < \gﬁgL\T\
b I

\2V

S\iding rai\

Figure 3.7.1 Project Sketch
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In the Autodesk Inventor drawing of our Brighboard Autowipe, attention has been
given to detail and precision. The three-dimensional model is accurately rendered,
showcasing the whiteboard, Arduino Uno, motor driver, rack and pinion and other. The
drawing employs parametric modelling tools to ensure dimensional accuracy and consistent

proportions.

Figure 3.7.3 sketch using Inventor in back view
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In the isometric drawing of the Brightboard Autowipe in Inventor, the key components
include the whiteboard, serving as the writing surface, and the rack and pinion mechanism
facilitating automatic cleaning. The whiteboard acts as the main interface for writing and
drawing, supported by the stand for stability. Meanwhile, the rack and pinion system enables
the automatic cleaning process by converting linear motion to rotational motion. Together,
these components form the essential elements of the Brighboard Autowipe system depicted

in the drawing.
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Figure 3.7.4 shown the isometric drawing of the project

The fabrication and arrangement for the Brightboard Autowipe involves the
manufacturing and arrangement of the main components of the system. The fabrication
process entails creating the whiteboard, rack and spur gear, as well as motion sensors and
other electronic components using cutting and assembly machines. Following this, the
components are assembled in such a way as to form a functioning system, including
mounting the whiteboard onto the stand, arranging the automatic cleaning mechanism, and

connecting electronics to ensure that the system can operate effectively and reliably.

30



3.8 FABRICATION/ ARRANGEMENT

The Brighboard Autowipe project was conducted within the Mechanical Engineering
Department at Polytechnic Banting Selangor, where the fabrication process was carried out
in the project workshop to ensure a smooth workflow. To effectively manage the various

tasks involved, each team member has been given their assigned task.

Each task was outlined in detail, covering everything from initial material preparation
to the final assembly of the whiteboard’s wiping mechanism. The fabrication steps included
material cutting, structural assembly, installation of the wiping system with motor and

Arduino integration and testing each component to ensure proper functionality.

3.9 MEASUREMENT AND MARKING PROCESS

Figure 3.9.1 shows the measurement process and material marking. In the process of
creating the auto-wipe whiteboard, the first step is to measure and mark the dimensions. Start
by determining the size of the whiteboard. After that, identify the location for the automatic
wiping mechanism, considering its position so that it does not obstruct writing on the
whiteboard. For marking, use a marker and ruler to draw straight lines indicating the cutting
areas. Also, label each section of the board if there are multiple components to facilitate
assembly. Finally, review all measurements and markings to ensure accuracy before starting
the cutting process. Keeping a record of the measurements and markings is also important

for reference during the manufacturing process.

==

Figure 3.9.1 shows the measurement process and material marking

31



CUTTING PROCESS

Figure 3.9.2 and 3.9.3 shows cutting process. In the cutting process, the first step is to
cut the PVC square tubing that will be used for the wiping mechanism. To do this, use a
grinder with a sharp and suitable cutting blade to ensure clean and precise cuts. Before
starting the cutting, carefully measure the required length using a ruler and clearly mark it
on the PVC tubing. After that, proceed with the cutting carefully, ensuring that the tubing
does not wobble during the process to avoid mistakes Once the PVC tubing is cut, the next
step is to cut the stainless-steel shaft that will be placed in the centre of the PVC tubing. This
shaft needs to be cut to the correct size because it will function to connect to the spur gear.
Use an appropriate metal cutter to ensure that the cut is smooth. After all the cutting is

completed, check each piece to ensure its quality and accuracy.

Figure 3.9.3 shows the PVC square tubing cutting process
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DRILLING PROCESS

Figure 3.9.4 shows drilling process. In the drilling process, the first step is to mark the
locations of the holes to be made on the whiteboard. Make sure to measure accurately to
determine the proper position for the holes that will connect to the rack gear. Once the
locations are marked, use a gauge or ruler to ensure all markings are at equal distances and
aligned. After marking, choose a drill bit with a diameter of 5 mm and attach it to the drill.
Ensure that the drill is stable and properly aligned before starting the drilling process. Drill

slowly and consistently to avoid damaging the whiteboard.

Figure 3.9.4 shows drilling process at whiteboard
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ASSEMBLY PROCESS

Figure 3.9.5 shows the assembly process. In the assembly process, the first step is to
attach the rack gear to the whiteboard using screws and nuts. Ensure that the holes previously
drilled in the whiteboard align with the position of the rack gear. Place the rack gear in the
marked position and use screws to secure it tightly. After that, attach the nuts to the back of
the screws and tighten them using a screwdriver to ensure the rack gear is firmly installed.
The next step is to attach the DC motor to the PVC square tubing. Make sure the DC motor
is positioned correctly for it to function properly. Use screws and nuts to secure the motor to
the PVC tubing, ensuring all connections are tight and stable. Also, ensure that the electrical

connections to the motor are safe and not exposed.

Figure 3.9.5 shows assembly process screw and nut
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WIRING PROCESS

In the wiring process for creating an automatic whiteboard cleaner using Arduino and
a 12V DC motor, the first step is to design an appropriate circuit. Connect the DC motor to
the Arduino circuit using a motor driver to control the motor's direction and speed. Ensure
that one terminal of the motor is connected to an output pin on the Arduino and the other
terminal is connected to a suitable power source, making sure all connections are secure and
tight. Once all components are assembled, write the code using the Arduino IDE. Be sure to
test and verify each connection and the code to ensure everything functions correctly.
Accurate wiring and correct coding are essential for ensuring the automatic whiteboard

cleaner operates smoothly and efficiently.

Figure 3.9.6 shows wiring process on Arduino Uno, motor driver and DC motor

3.10 SUMMARY

The Brightboard Autowipe project aims to simplify whiteboard maintenance by
automating the cleaning process. The methodology involves using an Arduino Uno to control
the system .The system is designed to be user-friendly, cost-effective, and sustainable,
making it suitable for daily use. The project involves gathering materials, measuring and
cutting them, building the prototype, and testing the final product. The final design includes
components like a whiteboard, stand, Arduino Uno, motor driver, rack and pinion, all

working together to automate the cleaning process.
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CHAPTER 4
DATA AND DISCUSSION

4.1 INTRODUCTION

The Brightboard Autowipe project combines Arduino technology, mechanical design,
and efficient programming to create an automatic whiteboard cleaner that is both user-
friendly and energy-efficient. The data collected during the testing phase of the project
provided insights into the performance, reliability, and efficiency of the system. Various
aspects, such as cleaning speed, energy consumption, and the durability of mechanical
components, were analyzed to ensure optimal functionality. The discussion focuses on
evaluating these results against our initial design goals, addressing any discrepancies, and
highlighting areas for potential improvement. This comprehensive analysis validates the
effectiveness of the Brightboard Autowipe in real-world applications, particularly in

educational or professional environments that frequently use whiteboards.
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4.2 SURVEY QUESTION

The Brightboard Autowipe survey aims to gather valuable insights and opinions from
key users such as polytechnic students, lecturers, and elementary and secondary school
teachers. This feedback is important for understanding user needs and preferences, as well
as assessing the effectiveness and practicality of the automatic whiteboard cleaner in a
variety of educational settings. By seeking feedback from those who frequently use
whiteboards, the project desires to enhance its features and ensure that the Brightboard

Autowipe is both user-friendly and beneficial in improving classroom experiences.

Here are the questions asked during the survey :

Do you often using whiteboard in your classrooms such as teaching, brainstorming or
visualing ideas?

32 responses

® YES
® NO
® SOMETIME

RESPONDENTS :
e POLYTECHNIC BANTING STUDENTS AND
LECTURERS
e ELEMENTARY AND ELEMENTARY SCHOOL
TEACHERS

Are you satisfied with the cleanliness and maintenance of whiteboards in your
classroom?

32 responses

® YES
® NO
® SOMETIME

RESPONDENTS :
¢ POLYTECHNIC BANTING STUDENTS AND

LECTURERS
e ELEMENTARY AND ELEMENTARY SCHOOL
TEACHERS




Have you ever used an automatic whiteboard cleaner?

33 responses

® YES
® NO
RESPONDENTS :
e  POLYTECHNIC BANTING STUDENTS AND
LECTURERS
e ELEMENTARY AND ELEMENTARY SCHOOL
TEACHERS

Would you be interested in using an automatic whiteboard cleaner to save time and
effort?

34 responses

@® YES
® NO
RESPONDENTS :
e POLYTECHNIC BANTING STUDENTS AND
LECTURERS
e ELEMENTARY AND ELEMENTARY SCHOOL
TEACHERS

Would you recommend an automatic whiteboard cleaner to others?

34 responses

® YES
@® NO
RESPONDENTS -
e POLYTECHNIC BANTING STUDENTS AND
LECTURERS
e ELEMENTARY AND ELEMENTARY SCHOOL
TEACHERS
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4.3 PROJECT COSTING

MATERIAL QUANTITY PRICE
STAINLESS STEEL SHAFT 1 RM 16.40
10 METER BLACK AND RED 1 RM 6.50
WIRE
BTS7960 MOTOR DRIVER 1 RM 30.00
MODULE 43A
RACK AND PINION 2 RM 160.20
12V BATTERY SUPPLY 1 RM 54.08
ARDUINO UNO 1 RM 28.00
WHITEBOARD 1 RM 260.00
PVC SQUARE CASING 1 RM 16.70
BOLT AND NUT 2 RM 10.40
JUMPER WIRE 3 RM13.98
SPONGE 1 METER 1 RM9.90
BALL BEARING PILLOW BLOCK 1 RM 10.90
MOUNTED
STAINLESS STEEL L BRACKET 8 RM 9.20
SLIDING DOOR ROLLER GUIDE 2 RM 9.00
SLIDING DOOR ROLLER 2 RM 3.50
SCREW 2 RM 6.00
SPRAY BLACK 1 RM 6.00
POWER BANK 1 RM 25.00

TOTAL COST : RM 697.00
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4.4 RESULT OF THE PROJECT

This project aimed to create an automatic whiteboard cleaner. This project was
successfully implemented. The device moved along the whiteboard surface powered by the
DC motor driven by an Arduino Uno. This could detect the edges of the board, which was
good, then overshoot and would go all over the exact surface to clean. The cleaning
mechanism, based on a duster in the cleaner, removed whiteboard markings and wiped clean
with each pass.

However, there were minor problems encountered during testing, such as speed irregularities
on the motor and difficulty in cleaning off dried-up or stubborn marker residue. These are
issues that became apparent after tests of motor calibration and cleaning material
replacement. Although these challenges could have indicated that the project was a failure,
a proof-of-concept cleaning solution was created through this process, and it was determined
that there is value in the further development of these systems.

Figure 4.4.1 shows the result of the project.
PROJECT ANALYSIS

Time taken for the whiteboard eraser to move forward and backward:
Date 26/10/2024 :

FORWARD BACKWARD

5s 7s

Total time = 12s
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CALCULATION

For both forward and backward movement

i. Force
F=mxa
mass, m =2.5Kkg
acceleration, a = 2m/s®
F=25x2
=5N
ii. Torque
t=Fxr
Force, F =5N
Distance from =09 m
the rotation axis
to the force point,
r
t=5x0.9
= 4.5 Nm

iii. Motor rotation (Circumference)

C=nxD
Pinion Diameter, D = 10 mm
=0.01m
C=nx0.01
=0.0314m

iv. Number Of Rotations
Number Of Rotations = Linear distance

Circumference

Linear distance =90 cm
=09m
Circumference =0.0314 m
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Number Of Rotations = 0.9

0.0314
= 27 rotations
v. Time taken for complete cycle (Rotation)

Time taken (in minutes) = Number of rotations

Motor speed
For forward movement,
Motor speed =255 rpm
Time taken (in minutes) = 27
255
=0.106 min
Time taken (in seconds) = 0.106 x 60
=6.35s
For backward movement,
Motor speed =155 rpm
Time taken (in minutes) = 27
155
=0.174 min
Time taken (in seconds) = 0.174 x 60
=10.45s

Total time taken for complete movements = 16.8 s
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CHAPTER 5
RECOMMENDATION AND CONCLUSION

5.1 PROBLEM FACED DURING INNOVATION

The development of the Brightboard Autowipe project encountered several
challenges, including difficulties in achieving a compact and efficient mechanical design
that could move the eraser smoothly across the whiteboard. The whiteboard cleaner became
less stable, an error in programming occurred during simulation in Arduino software, and
the motor driver became hot and burned. During the wiring process, our motor driver and
Arduino Nano burned due to incorrect wiring on the positive and negative terminals on the
battery supply. The same thing happens when we wire the DC motor. The whiteboard eraser
moves for a few seconds before the wires and motor driver burn, and the Arduino Nano is

not responding.

Figure 5.1.1 shows the burned motor driver and Arduino Nano.
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5.2 PROBLEM FACED WHEN DESIGNING THE PROJECT

In designing the automatic whiteboard cleaner, there were a few key challenges that
had to be faced. First, there was the big issue of how to move the cleaner very precisely over
the area of the whiteboard. Tuning the motor control and gear system for great smoothness
and consistency without slipping or stalling took quite some adjustment and testing.

The other challenge was designing a user-friendly system with mechanical reliability
was challenging; building something that would not show major wear after continuous use.
Last but not least, efficiently and responsively coding the motors with Arduino Uno was
challenging because this involved fine-tuning of the system to users' input. These problems
required iterative testing, refinement, and creative problem-solving in order to provide a

stable and functional design.

5.3 PROBLEM FACED IN THE USE OF MATERIAL

In the process of creating the Brightboard Autowipe project, several issues that we
face including purchasing screws and nuts with the wrong diameter, leading to
incompatibility in assembly. Additionally, there was a mistake in buying a bracket for the
DC motor that was not suitable for the model used, resulting in difficulties in securely
mounting the motor. Furthermore, cutting the shaft too short, caused challenges in
connecting it with other components, such as the pinion, and could lead to mechanical
failure. These issues highlight the importance of careful planning and precise measurements

before purchasing materials.
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5.4 OVERALL DISCUSSION

As the result of the research, our group have identified the suitable solution for the
problem such as buying the right bracket for the motor and the right size of the screw and
also buy it more than needed to make sure we have a spare screw in case some of them is
missing. Additionally, we have carefully plan the process again to ensure the success of our
project. However, during the presentation day, we were unable to demonstrate the
functionality of our project to our panel. It's because the night before the presentation day,
when we wanted to do the final testing of our project, the DC motor didn't work. We found
that the port from the motor driver to the DC motor has no electric current flow using a multi
meter. Maybe this is due to overload or our whiteboard eraser is too heavy. However, we
managed to record a video of how our project worked two days before the incident and
showed it to the panel.

5.5 RECOMMENDATION

o Add sensor to detect markings on the board, allowing the eraser to automatically

activate only where needed, reducing wear and conserving power.

o Implement Bluetooth or Wi-Fi connectivity to enable remote control and scheduling,

allowing users to activate or schedule board cleaning from a smartphone app.

e Add a small, controlled spray mechanism to the board before the eraser begins its
wiping motion, which would help to remove more stubborn marks and maintain a

cleaner board surface.
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5.6 CONCLUSION

The Brightboard Autowipe project has synergized Arduino technology with
mechanical design and ergonomic aspects to develop an efficient automatic whiteboard
cleaning system. Designed with energy efficiency, cost-effectiveness, and ease of
maintenance in mind, this innovation addresses the needs of various educational
environments, such as classrooms and lecture halls. Looking at the other side of the
innovation, the Brightboard Autowipe solution helps improve efficiency and convenience as
well, particularly to teachers, lecturers, and students who are usually the victims of a

whiteboard’s tedious cleaning process.
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