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Abstract— The board is one of the most important writing 

medium in all classrooms. Nearly, 70% - 80% classroom uses 

board as instruction medium. These boards are wiped 

manually with the help of erasing medium. So, the person who 

is wiping the board is affected by the chalk dust that will affect 

the regular respiratory process. Nearly, 8 out of 10 persons 

are affected by this problem. In order to overcome the effects 

of dust to humans we propose a system which consists of 

simple vertical duster frame which is powered by two electric 

motors moving in predefined guide ways to automatically 

wipe the board. 

 More specifically it contains two electric motors, one 

vertical frame with erasing material, two similar horizontal 

guide ways and controller to automate the blackboard wiping 

process. Two electric motors are attached to the top and 

bottom ends of the vertical frame. The vertical frame is fixed 

with dusters to cover the length of the board as it will be 

moving in horizontal direction. The motor shaft is then 

attached with a wheel to move forward and backwards in the 

guide ways. Two horizontal guide ways are fixed above and 

below the regular board. The guide was are designed to fit the 

motor wheels correctly and to provide un-interrupted motion 

of the vertical frame. As the system design is much simple and 

compatible with all boards, it can be fixed in any regular 

board in all classrooms. Hence, from this invention the rate of 

persons who is affected by the respiratory problem and other 

problems due to dust will be reduced drastically.  
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I.  INTRODUCTION  

We said teaching and learning process we will focus on 

teachers and student, they are person delivering and 

receiving information and knowledge. Nowadays, there are 

many methods which are used by teachers to deliver their 

knowledge such as computer, Written and oral notes given 

by teacher and last but not the least boards as medium to 

deliver the information to the students. The invention of 

boards was a revolutionary change in the history of mankind 

which led to the development of the society and humanity. 

One of the problems we are experiencing in every 

classrooms is wiping the board. Chalk dust scatter causing 

extreme nuisance especially for people who have asthma 

and other breathing problems. Also, chalk dust causes skin 

irritation and serious health problems related to eyes. 

Boards require lot of time to get wiped which increase the 

demand of whiteboards.  Modifications were also done in 

cleaning and wiping methods of whiteboards. Remote 

control motorized cleaners were innovated to reduce the 

human efforts required for wiping. This type of cleaner is 

operated by motors and is controlled by switch or remote 

even maybe with microcontrollers. 

  

II. BACKGROUND OF INVENTION 

In the very past cave man used the wall of the cave as the 

medium of writing. There they used the boards to capture 

various memories or the story of their own culture and daily 

activities in their life. As the time goes on and a civilized 

society was being formed the scenario begun to change. In 

the middle age people began to use a big slice of the wood 

piece as the board, and coal as the writing medium. But it 

was not so comfortable and it became nasty on their clothes. 

Then the black board had been introduced as new medium. 

It’s nothing but a black canvas where a chalk is used as the 

writing medium.  

Chalk is a composite of calcium carbonate and it looks 

like a stick of small size. It was comfortable but it creates 

dust during wiping the board using the duster or other 

wiping medium. A duster is device which is used to wipe 

the writings from the board. Though the black board has not 

lost its popularity as in present time and it’s being used 
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widely across the world as wiping medium. But a white 

board is the latest modified version of the black boards. In 

this a marker pen is used as writing medium and as duster a 

piece of cloth or a simple foam duster. As the white board 

has the advantage of not creating the dust as it only make 

the duster dirty and it is very much comfortable using 

marker pens as it comes in different and variety colors. 

Across the world now white board is the best writing 

medium during teaching and learning. Now almost 

everything is automated in this world. And the automation 

system has the capacity to reduce the human effort and to 

make any wiping arrangement easier and simpler. And those 

became possible for micro-controlling system.  

The Arduino microcontroller is one of the open-source 

hardware controller which is designed to ease any 

mechanism by using electronic commands or signals from 

the board. 

III. COMPONENTS USED 

The whole system is based upon two individual parts. 

One is the wiping system which ensure to erase writings 

and other is the controlling part which control the wiping 

system automatically. The wiping system consists of the 

necessary arrangement which enable the wiper slide over 

the board and the controlling system consists of micro-

controller which control the motor, rpm, and the time of 

rotation. 

 

The controlling unit contain the following elements: 

 

3.1 Arduino UNO: 

 

The Arduino Uno is a microcontroller board based 

on the ATmega328 .It has 14 digital input/output pins (of 

which 6 can be used as PWM outputs), 6 analog inputs, a 

16 MHz ceramic resonator, a USB connection, a power 

jack, an ICSP header, and a reset button. It contains 

everything needed to support the microcontroller. One of 

its most important features is its ease of programmability.  

 

 

 

 

Fig. 3.1: Arduino UNO Microcontroller 

 

3.2 Relay Module 

 

Figure 3.2 shows the relay module used in our 

system. This relay module is 5V active low module. It 

is capable to control the various electrical appliances 

with large current also. 

 

 

 

  

 

 

 

 

 

 

 

Fig 3.2 5V Relay 

The other components for control system are enumerated 

below. 

3.3 Physical setup of frame  

3.4 2 piece 12V DC motor. 

3.5 A switch (push) 

3.6 Breadboard. 

3.7 Jumper. 

3.8 12V DC power supply. 

 

IV. DESIGN  OF THE  SYSTEM 

Unlike the other techniques, this system is purely based 

on electrical systems. Hence, the systems occupies less 

space and the mechanism will be much simpler. The 

Fig.4.1 shows the CAD model of the system. 

 

Fig. 4.1 Design of proposed system in perspective view 
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4.1. Vertical Frame  

 

The vertical frame can be made of two light 

weight components such as Aluminum and wood. In this 

we have chosen aluminum as the base metal for vertical 

frame. It consists of a vertical frame attached with two 

electric motors attached at top and bottom ends. The 

vertical frame is also fixed with required number of 

dusters to fit the width of the blackboard. The motor shafts 

are connected to wheels with width of horizontal guide 

way. The micro-controller is also attached in the vertical 

frame. The power supply will be given to motors and 

micro-controller via connecting wires. 

 

 

4.2. Horizontal Guide ways 

  

The horizontal guide ways are also made of 

aluminum. They are attached above and below the regular 

blackboard, they support the wheels of the vertical frame. 

They are designed in a way to give un-interrupted motion 

to vertical frames, therefore the board will be wiped 

smoothly. The guide way has opening at the top for easy 

removal of the vertical frame if we want to clean the 

duster. Front side of the horizontal guide way has slit for 

the shaft passage. The slit is also helpful in maintain the 

wheels form bouncing or leaning out of the guide way.   

 

 

4.3. Blackboard 

  

The type of blackboard used is the conventionally type 

which is used in all general purposes. They are usually 

mounted at the front side of the classrooms. They are 

positioned in the wall so that the user can write on in and 

every other person can see the contents clearly.  

 

 

V. WORKING OF THE SYSTEM 

Initially, micro-controller and motor are powered. The 

connection are also given properly and the wire terminals 

are insulated to avoid electric shock  

 

Whenever a user finishes writing in the board, taps the 

switch in the vertical frame. The microcontroller sends the 

signal to the motor as per the predefined program. The 

motor rotation is transferred to the wheels attached to its 

shaft. The vertical frame which is supported by the wheels 

moves through the horizontal guide ways which will help 

them to move forward until they reach the end. After 

reaching the end as per the program the micro-controller 

reverses the direction of motor, hence the vertical frame 

will reach its home position. 

 

 Simultaneously, the duster which is being fixed to the 

vertical frame is pressed against the surface of the 

blackboard. When the vertical frame move the contents in 

the board will be automatically wiped easily. This will be 

less time consuming automated process. Thus this systems 

uses simple mechanism it occupies small area on the wall 

and the user won’t get disturbed while writing in the board.   

 

The Circuit Diagram Fig.5.1 shows the working of 

Forwarding and reversing of the system using relay as 

switch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5.1 Forwarding and reversing of system using Relay 

VI. PROGRAMMING 

The programming is done in Arduino IDE also the 

programming is done in embedded C language. The sample 

programming is given below 

 

6.1 Sample Program 

 

int r1 =4; 

int r2=5; 

int b1=2; 

 

Void setup () 

{ 

 

pinMode(r1, OUTPUT); 

pinMode(r2, OUTPUT); 
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pinMode(b1, INPUT); 

 

} 

Void loop () 

{ 

 

If (b1 == HIGH) 

{ 

digitalWrite(r1,HIGH); 

delay(4000); 

digitalWrite(r1,LOW); 

digitalWrite(r2,HIGH); 

delay(4000); 

digitalWrite(r2, LOW); 

delay(500); 

 

} 

 

} 

 

VII. TIME ANALYSIS 

 

7.1 Using manual Duster: 

 

For this project the prototype board was 4 feet 

wide and 2.5 feet longer. Using manual duster for complete 

cleaning the time requires averagely 25 sec. 

 

7.2 Using Automatic Wiper 

 

Several data was taken to determine the time 

requires for completing the wiping process. Table-2 shows 

the time for five observations. 

 

 

Table 1: Time requires for complete wiping. 

 

  

VIII.  DISCUSSION AND CONCLUSION 

 

It is observed that the time requires for complete wiping 

the board using this machine is average 9 sec. On the other 

hand while using the manual process the time is about more 

than 29 sec which is nearly about three times of the 

machine time. Though there have some lagging in to start 

the motor, but averagely it is optimum. The machine is 

reducing both time and human effort. It also maintaining 

the visual quality of the board. This construction consists 

of Arduino microcontroller. But it is possible to fabricate 

the circuit using Atmega-328p, Atmega-128p and other 

microchip. For that reason it is very easy to crest the 

controlling circuit which enable us to create the machine 

easily. On the other hand to construct the main structure 

very simple tool work is need, and the materials use in this 

not very costly and 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 by integrating a Bluetooth remote for 

controlling the switch even maybe with Wi-Fi network 

with Internet of things. Infrared sensors can be used to 

convert this system to a smart white board. 
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