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Abstract: At recent years whiteboard has become a crucial element at almost every educational institute. They are
large in size, for that reason it is very time consuming and tedious process to erase the writings from the board with
duster manually. It breaks concentration of both lecturers and listeners. Automatic Whiteboard Cleaner can solve these
problems. Automatic whiteboard cleaner will reduce the time and also the effort. This paper represents the design and
construction of automatic whiteboard cleaner. The system consists of Arduino, relay, dc gear motor, supports and a
cleaner bar to give that an automation figure. When the switch is on, it moves across the full width of the board and its
direction is reversed automatically in order to clean the board. So, this “Automatic Whiteboard Cleaner” is a great
replacement of “duster” and it can be suggested to use this to reduce the effort of the board user as well as to introduce
the classroom with an automation system.

Keywords: Automation, whiteboard cleaner, Arduino, rack and pinion mechanism
. INTRODUCTION

Education is the back bone of a nation. Education comprises of teaching and learning. The resources and materials used
in teaching becoming updated along with the teaching and learning techniques. Writing was earlier done on sand, walls,
slates made out of wood, chalkboards and in recent times on white boards and electronic boards. Chalk dust scatter
causes serious health problems. Because of these reasons white board has been widely implemented into many other
sectors of human endeavour besides teaching.. Many variations had been done on cleaning of whiteboard surfaces.
Remote control motorized cleaners are made in which the dusters are operated with the help of remote control. This
type of cleaner moves horizontally by means of motor mechanism and erase the board with the help of dusters attached
to it but it could not create sufficient pressure on board. This limitation was solved by using rolling whiteboard surface
and fixed dusters. Instead of moving the dusters the whiteboard surface is moved around the rollers. The friction
produced between fixed dusters and rolling surface creates sufficient pressure to erase the written data on it but this
process is too time consuming to clean the board. This drawback was overcome by using microcontroller and sensors
but the longevity of board is short because it acts as flat belt. Remote control motorized cleaners makes use of belts
which have low wear and tear resistance and with the frequent operation of cleaning process, the belt is likely to cut
and hence makes the device or the cleaner less useful. Instead of belt, chain had been used to improve the cleaning
procedure but it creates too much noise. Using cord and pulley arrangement the wiper bar connected to the motors can
erase writings on the board which creates less noise but it requires four motors and two motor drivers causing too much
cost. These limitations have been overcome by the proposed design in this paper. Arduino is using for wireless control
and it helps in quick process.

Il. SYSTEM COMPONENTS
This system is designed considering the present scenario of white boards. It consists of seven main components. They

are dc gear motors, Arduino UNO, motor driver, four channel relay, duster holders, dusters, rack & pinion, node MCU,
white board surface made up of acrylic sheet, mobile application (blynk) and limit switch.
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I1l. DESIGN OF SYSTEM COMPONENTS

The whole system is based upon two individual units. One is the cleaning unit which ensures to erase writings and other
is the controlling unit which controls the cleaning system. The cleaning unit consists of the necessary arrangement
which enable the cleaner slide over the board and the controlling unit consists of Arduino which controls the motor, and
the time of rotation.

IV. DESIGN OF CONTROLLING UNIT

At controlling unit Arduino Uno is used which is a microcontroller board based on the ATmega328 .1t has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analogue inputs, a 16 MHz ceramic resonator, a USB
connection, a power jack, an ICSP header, and a reset button. One of its most important features is its ease of
programmability.

Fig 3: Four Channel Relay
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Fig 4: Limit Switcher

A dc gear motor is used at this project which can be operated within the range of 12V and has a speed of 200 RPM. The
shaft length of motor is 25-30 mm and shaft diameter is 8 mm. This type of gear motors has high torque and produces
very less vibration effect so that the pinion can rotate smoothly. AC to DC adapter is used to convert AC supply into
DC supply. A 3.3V and 0.5 amps node mcu is used. It also consists of 5V 0.5amps four channel relay. In this system
the converter is used to step down the 240V AC to 18V, 3 DC supply. The converter is required for functioning of DC
gear motors because these motors work only on dc supply.
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Fig 5: Controlfing l]hit
V. DESIGN OF CLEANING UNIT

Cleaning unit consists of two segments, consider x and y. The x is the vertical slider and y is the horizontal slider, both
of them are attached with brush, The other main components are whiteboard, supportive board etc. Rack and pinion
mechanism is used for motor motion either forward or backward . The pinion is coupled with the motor that means the
pinion rotates with the shaft of the motor. The brush is an important part for this project. To clean the white board
smoothly a brush of better quality has been used. It has attached to the brush holder with the help of glue & the brush
holder is attached to the end of the rack with a nut & bolt. The whiteboard is enclosed within two reels. It is of length
60cm, breadth 5cm and height 30cm. It is used to support the whiteboard sheet at the time of writing.
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VI. SIMULATION DIAGRAM
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Fig 7: Design Of Main circuit Of Automatic White Board .Cleaning
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VII. CONSTRUCTION OF MAIN STRUCTURE

The system is assembled by using all the components as mentioned above. The slider holding the duster fixed in it are
attached on backside of the white board. Two DC gear motor (12V and 200rmp) is fixed on the upper and lower side of
the block with clamp. The rack is coupled with the motor that means the motor rotates along the rack. The rotary
motion of the motor is transferred to the slider which produce linear motion for erasing the board. A brush has been

attached to the brush holder with the help of glue & the brush holder is attached to the end of the rack with a nut & bolt.
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VIIl.  WORKING PROCEDURE

Now, considering the system is in use and the teacher wants to rub the board. When the teacher switch on the supply to
the SMPS. 5V supply is given to the Arduino.
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Fig 8: Working Circuit

The node mcu is used for controlling the board using IOT based mobile application (blynk).This ARDUINO provides
signal to the relay at a specific time interval. To drive the motor four channel relays has been used. It receives the signal
coming from the ARDUINO & for each motor 2 relays has been used, one for forward and other of reverse directions
.Hence the motor rotates in both clock-wise & anti-clockwise direction. Due to the rotation of the shaft of the motor,
the slider connected to it also moves which in turn produce motion on whiteboard. To clean the white board smoothly a
brush of better quality has been used which is attached to the brush holder. one brush moves from the upper portion to
the lower portion and other moves from right side to left side of the board .And get rubbed due to the friction between
board surface and brush.

CONCLUSION

It is concluded that automatic whiteboard cleaner has successfully designed. The system has designed with innovative
features which reduces human efforts and makes teaching efficient. This type of whiteboard could be very effectively
used in schools, colleges and universities as it increases the interest of the students to study with different technology.
The machine has reduced both time and human effort. The construction of automatic whiteboard cleaner consists of
arduino microcontroller which is very user friendly in programming. On the other hand to construct the main structure,
very simple tool work is needed, and the materials used in this project is cheap and easily available in market. So it is
not complicated to construct this machine and it will help to introduce an automation system. The system can be further
developed. Infrared sensors can be used to convert this system to a smart white board. Aesthetic looks of the
whiteboard can also be improved.
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