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A B S T R A C T 

Mechanization is one of the moving subjects encompassing the assembling business in the 21st 

century. In addition to the fact that it helps producers stay aware of developing worldwide 

interest, it sets out new positions open doors just as help makers progress into the 21st century. 

This project requires the Arduino Uno, engine driver, and Bluetooth module. The Arduino Uno 

is an open-source prototyping platform with simple hardware and programming. The 

ATmega328 microcontroller is used in the Arduino Uno. Advanced mechanics has become 

increasingly important in our daily lives and the design sector, and it plays an essential role in 

the advancement of new technology. Arduino has replaced the traditional micro regulator, and 

IR sensors have been replaced by a Bluetooth module in this uncomplicated and primary type 

of controlling the vehicle. Any android or iOS cell can be used as the faraway. With the 

headway of innovation, robots are standing out enough to be noticed by scientists to make the 

life of humanity agreeable. Here we examine the plan of the model of Automatic Classroom 

cleaning Robot. The robot works self-inside a restricted space (for this situation, study hall) 

and requires human mediation to move it from one class to the next. By utilizing fog-making 

measures, it cleans the encompassing. The robot is intended to supplant human endeavors with 

mechanization and can be a revolutionary innovation whenever made reasonable. 

 

 

 

1. Introduction  
 

The body gives the strength expected to support the diverse 

parts just as the payload and assists with keeping inflexible and 

hardened (Lenfle, 2016). Subsequently, the case is additionally a 

significant part of the general security framework. On this 

occasion, the body and undercarriage make a total robot (Walter et 

al., 2015). A body comprises a rooftop, tank, openings, cover, and 

so on. A diverse kind of body is appended to a skeleton, as 

indicated by the application. Decrease in body weight to improve 

the limit of the heap. Undercarriage assumes a significant part in 

the improvement of the framework. It incorporates outside and 

inside plan. It is likewise a multidisciplinary field that covers 

quality and configuration designing (Williams, 1982). 

 

1.2. Software used to design chassis 

 

"Solidworks programming" is utilized to plan. 
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Solid works, created by the SolidWorks partnership, USA, is 

a component-based, parametric strong demonstrating mechanical 

plan and computerization programming. Solid works are one of the 

results of SolidWorks company, which is a piece of DASSAULT 

SYSTEMS. Solid works likewise function as stage programming 

for various programming, which infers that you can utilize another 

viable programming inside the SolidWorks window. There is 

various programming given by the SolidWorks company, which 

can be utilized as addons with SolidWorks (Chandrasegaran et al., 

2013). 

A portion of the product that can be utilized on the 

SolidWorks work stage are recorded underneath: SolidWorks 

movement SolidWorks directing sweep to 3D e drawings 

SolidWorks reenactment SolidWorks tool compartment 

photograph see 360 circuit works SolidWorks plastics SolidWorks 

assessment instrument examiner (Akhtar et al., 2017). As 

referenced before, SolidWorks is a parametric, highlight-based, 

and simple to utilize mechanical plan computerization 

programming. It empowers you to change the basic 2d sketch into 

a strong model by utilizing straightforward but profoundly 

compelling displaying devices (Spencer, 2015). 

It likewise empowers you to make the virtual model of a sheet 

metal part and the segment's level example, which aids you in the 

total cycle of making arrangements for planning and making a 

press apparatus. SolidWorks assists you with extricating the centre 

and the depression of a model that must be formed or projected. 

With SolidWorks, you can likewise make complex parametric 

shapes as surfaces. 

 

1.2. Software used to design chassis 

 

The body is the principal support construction of the vehicle, 

which is otherwise called 'Edge'. It bears every one of the weights 

on the vehicle in both static and dynamic conditions. Whether it is 

a bike or a vehicle, or a truck, each has an undercarriage outline. 

Nonetheless, its structure fluctuates with the vehicle type (Figure 1 

and 2). 

 

 

Fig. 1 Final Design of the chassis. 

 

 

 

Fig. 2 Top view of the chassis in the SolidWorks window 

 

The skeleton (or edge) is a design that finds and mounts any 

remaining pieces of the vehicle. It additionally gives an ensured 

space to the occupants. A skeleton is characterized as the most 

fundamental system for a synthetic design. Just as go about as the 

casing onto which the entirety of the vehicle's parts is connected, it 

likewise gives significant primary uprightness, which keeps the 

vehicle from falling into itself under much strain. The suspension 

gives the strength expected to support the different vehicular parts 

similarly to the payload and helps with keeping the vehicle 

unbendable and robust. In this manner, the case is, in like manner, 

a considerable portion of the overall prosperity structure (Jie, 

2014). 

 

2. Materials and Methods 
 

2.1. Uses of the segments & their application 

 

2.1.1. Wheels 

 

Wheels are the primary machines utilized for lessening the 

power of grinding. Hauling something over unpleasant ground is 

challenging, yet wheels make it a lot simpler by permitting the item 

to move along. A delicate turning power at the edge of the wheel 

can be utilized to make a more grounded turning power close to the 

centre of the wheel. They are made of elastic and plastic. 

 

2.1.2. DC motors 

 

Essentially, every mechanical motion we witness is the result 

of an electric engine. Electric machines are methods for switching 

from conventional energy to alternative energy. Electrical energy 

is converted into mechanical energy by engines. The electric 

engine is used to control a variety of devices that we use daily. 

Vehicles, food blenders, and other engines are examples of engines 

used in everyday life. A DC engine is an electrical mechanism that 

generates mechanical force using electric force. The engine yield 

is a rotational improvement of the shaft that occurs regularly. It's 

possible that the information is on current stock or changing 

supplies. In any case, direct current is used in the event of a DC 

engine failure. The dc engine's instrument appears to be a twisted 
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wire bar set in two magnets with north and south poles. When the 

wire is provided electric stock, it gets enabled, resulting in 

rotational improvement and rotational yield. 

 

2.1.3. Motor driver 

 

The L293D is a typical Motor driver or motor driver IC that 

allows DC motors to run in either direction. The Arduino UNO 

board houses the motor driver. The L293D is a 16-pin IC that can 

control up to four DC motors in either direction simultaneously. 

We're utilizing an L293D motor driver with 16 pins on each side 

and eight on each side. On each side, we can deal with the most 

prominent two motor partners. On the left, two terminals, 

OutputA1 and OutputA2, are connected to two motor terminals, 

and on the right, two terminals, OutputB1 and OutputB2, are 

connected to motor terminals. The Arduino board's commitments 

are linked by InputA1, InputA2, InputA3, and InputA4. Likewise, 

the engine pushes ahead, in reverse, left side and right side. If the 

positive terminal of the engine (for example, pin3) is high and – ve 

terminal of the engine (pin6) is low engine pushes ahead. If pin3 is 

low and pin4 is high, the engine goes in reverse. Assuming both 

the terminals are the same, the engine quits pivoting. 

 

2.1.4. Bluetooth module 

 

The HC-06 Bluetooth Module is a simple-to-use Bluetooth 

SPP (Serial Port Protocol) module designed for a clear distance 

subsequent affiliation strategy. The HC-06 Bluetooth module 

supports both master and slave modes, implying that it can neither 

receive nor transmit data (Shuvo et al., 2016). If the Bluetooth is 

connected, the HC-06 features a red LED that indicates affiliation 

status. This red LED, which precedes the HC-06 module, squints 

in a periodic pattern. When it connects to another Bluetooth device, 

the glinting time decreases to two seconds. It has a range of up to 

100 meters, depending on the transmitter and gatherer and the 

atmospheric, geographic, and metropolitan circumstances. It's an 

IEEE 802.15.1 standardized show that allows you can construct a 

long-distance Personal Area Network (PAN). It sends data over the 

air using repeat skipping spread reach (FHSS) radio technology. It 

communicates with machines using consecutive correspondence. It 

communicates with the microcontroller through a series of ports 

(USART) (Gutierrez et al., 2004). 

 

2.1.5. Arduino Uno Board 

 

Arduino is a well-known programmable board for creating 

projects. It incorporates a fundamental gear stage and a free source 

code administrator with a "single tick totals or moves" feature. As 

a result, it is set up so that anyone may use it without needing to be 

an expert coder. Arduino is an open-source electrical prototyping 

platform that is simple to use and adaptable to various items and 

gear. By tolerating commitment from a couple of sensors, Arduino 

can recognize the surroundings. It's also set up to control its 

surroundings via manipulating motors, lighting, and numerous 

actuators (Hughes, 2016). 

The microcontroller on the board is programmed using the 

Arduino programming language, which is based on wiring, and the 

progressive environment, which is based on dealing with because 

of its open-source nature, it is possible to create and move codes to 

the I/O board without any difficulty. It's also worth noting that, 

because Arduino is currently built in Java, it can run on Linux, Mac 

OSX, and Windows (Kotseva et al., 2019). Board consists of the 

following: 

 

• Power USB 

• Power (Barrel Jack) 

• Voltage Regulator 

• Crystal Oscillator 

• Arduino Reset 

• 6, 7, 8, 9 Pins (3.3, 5, GND, Vin) 

• GND(Ground) 

• Vin 

• Analogue pins 

• Main microcontroller 

• ICSP Pin 

• Force LED pointer 

• TX and RX LEDs 

• Computerized I/O 

• AREF 

 

2.1.6. Switches 

 

SPST is the fundamental ON and OFF switch comprising of 

one info contact and one yield contact. SPST switches an isolated 

circuit, and it can either make (ON) or break (OFF) the heap. The 

contacts of SPST can be either ordinarily open or regularly shut 

designs. 

 

2.1.7. Jumper wires 

 

Jumper wires are utilized to associate two focuses in a circuit. 

In Electronics, jumper wire is in an assortment of lengths. These 

are Frequently used with breadboards and other prototype devices 

to make changing circuits on a case-by-case basis simple. 

 

2.1.7.1. Sorts of jumper wires 

 

Male-to-male, male-to-female, and female-to-female jumper 

wires are available. The difference between them lies in the wire's 

terminating point. Female closures do not have a pin extending 

from them and plug things into, but male closures do. 

  

2.1.8. Batteries 

 

The 18650 Battery is a lithium-particle battery-powered 

battery. The standard 18650 battery is 18mm round and 65mm 

long, and 12v. This sort of battery is regular in applications, such 

as PC battery packs, spotlights, electric vehicles, cordless 

instruments, and different gadgets requiring convenient force. 

 

2.1.9. Mist maker 

 

Components required: 

 

• Piezoelectric disc 

• NE555 
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• 220uH inductor 

• 10nf capacitor 

• RF Z44 MOSFET 

• 10ohm resistor 

• 2*100nf capacitors 

• 5k variable resistor 

 

The fundamental segment of this interaction is a piezoelectric 

circle. The working of this is exceptionally straightforward. Each 

piezo has its reverberation recurrence in our cycle that is 113kz sign 

with reasonable voltage piezo circle begins to vibrate with 113kz 

recurrence. If we place the piezo on the highest point of the fluid 

surface, the fluid likewise begins to vibrate. "Fog or haze" frame 

because of the high vibration of fluid + air by associating a 15v 

battery to it (Fan et al., 2017). 

 

2.1.10 Storage tank 

 

The storage tank is a container that holds liquid; in our project, 

the storage tank is used for the fogging process; as above explained, 

the mist-making process is done in this storage tank. 

  

3.1. Introduction to Arduino programming 

 

3.1.1. Program structure 

 

Arduino is a free and open-source programming platform. The 

Java climate code is released under the GPL, while the C/C++ 

microcontroller libraries are released under the LGPL. The 

Arduino programming language is used to programming the 

microcontroller with the instructions for all of the components of 

this architecture. The programming language C is used in this case. 

 

3.1.2. Sketch 

 

The primary new phrasing is the Arduino program called 

"sketch". 

 

3.1.3. Structure 

 

Structure, Values (factors and constants), and functions are 

the three main components of Arduino projects. In this tutorial, 

we'll learn about the Arduino programming software and how to 

put it together without making any language or arranging errors 

(Figure 3 and 4). It all begins with the structure. The programming 

structure is made up of two primary abilities. Setup function and 

Loop function Alkali treatments were applied to extracted coir. The 

untreated and chemically modified coir fibre composites had a 

length of 4mm and a varying fibre content of 5%, 10%, 15%, 

respectively. The chemical and physical changes in untreated and 

treated fibres were investigated, and the following conclusions 

were reached. The spectra of alkali-treated composites matched 

those of untreated fibre. However, the absorption peaks differ 

somewhat. Although the peaks in the treated fibre spectra are 

comparable to those in the untreated fibre, there are some 

noticeable variations, such as weakening and sharpening at specific 

locations and peak loss at others. The disappearance of the peak is 

due to the successful removal of a significant amount of the fibre's 

hemicelluloses and lignin due to the alkali treatment of the fibres. 

Other apparent changes in fibre spectra include a decrease in 

absorption intensity and a minor upward peak shift, indicating 

partial elimination of hemicelluloses and lignin. The treated fibre 

composites outperformed the untreated ones in terms of physical 

attributes. Compared to treated and untreated coir bio-composites, 

treated coir fibres demonstrated more excellent physical properties 

in the FTIR test, with a broader range of peak values. In most 

circumstances, as the length of the fibre in coir rises, the 

wavelength drops. 

Similarly, as the weight of the coir fibre grows, so does the 

wavelength number. In the SEM pictures, the fibre-matrix 

interfacial bonding for untreated and chemically modified fibre-

reinforced composites could be readily differentiated. This 

research clearly shows that these treated coir fibre–reinforced 

composites were chemically resistant. The results reveal that using 

coir fibre in composites with kondagogu resin opens up new 

possibilities for using these materials in a variety of industries. 

 

3.2. Interface for the Input Of The Program 

 

 

Fig. 3 By Using this application programming, the 

programming has been processed. 

 

 

Fig. 4 This is the interface for the contribution of the program. 

 

3.3. Installation of the Program 

 

By utilizing this Arduino USB link, the establishment 

interaction should be possible without any problem (Figure 5). It is 

completely viable (Mejías et al., 2017).  
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Fig. 5 Arduino USB cable. 

 

3.4. Application for the Bluetooth RC 

 

The Arduino is an open-source machine that has inspired 

several projects. The Arduino includes everything the customer 

requires, including its characteristic converter and I/O pins. With 

the combination of Arduino and the Bluetooth Shield, we can 

manage various things from our PDAs, such as house lighting, 

temp control, and much more (Figure 6). The Arduino can also 

contribute to the Intelligent framework in a variety of ways. This 

project taught me a lot about the Arduino and how it has simplified 

digital signals into practical developments. Another advantage of 

Arduino is that once a program has been burnt, we don't have to 

worry about it being erased if it isn't change (Bayle, 2013).  

 

 

Fig. 6 Application of Bluetooth RC. 

 

4. Testing  
 
4.1. How does it Work 

 

When the circuit is activated, pair the Android device with the 

Bluetooth module using the phone's Bluetooth settings. The 

Bluetooth module's default secret word is 1234 or 0000. Once the 

phone is connected, launch the app BLUETOOTH RC CAR, which 

we got from the Google Play Store. When you first launch the 

application, you'll see a series of controls appear on the screen. If 

the gadget has not been connected, the control bolted, which means 

the control catches not be squeezed. 

The application automatically transmits the instruction S 

necessary halt when the robot is in its default position. The stop 

order is placed in a circle that keeps reiterating throughout the 

program's execution. As the client presses any control, the stop 

order is hampered by the push forward, reverse, right, or left, and 

the vehicle travels astutely depending on the client. The program is 

designed so that we can give two orders while moving forward and 

turning right or left, as well as the reverse movement. 

The Arduino also saves the software in its memory, 

eliminating the need for re-transmission (Figure 7). The 

contributions IN1, IN2, IN3, and IN4, are for the engine driver, 

which receives orders from the Arduino for the two engines 

separately. The Arduino ground pin should be used to ground the 

engine driver (GND). The engine driver requires a voltage of at 

least 6 volts to operate; if the voltage is less than 6 volts, the engine 

does not start. The RXD pin of the Bluetooth module is used to take 

orders from Android devices and sends them to Arduino, while the 

TXD pin is used to communicate or transfer dates or information. 

It receives a 5v dc supply from the Arduino 5v pin. The Arduino 

UNO is the central component of the circuit diagram above. The 

area of force supply is critical. It should provide steady voltage to 

the devices for the task to run smoothly (Kurniawan, 2019). 

 

 

Fig. 7 The working of the robot. 

 

4.2. Advantages of the product 

 

• Manual exertion is less. 

• Configuration is straightforward. 

• Net weight is less. 

• Maintenance Cost is more petite. 

• Simple creation. 

 

5. Results and Discussion 
 

• Battery-operated cleaning robot. 

• Requires little human intervention. 

• Saving a person valuable time. 

• All mechanisms work simultaneously (Figure 8). 

 

 

Fig. 8 The final product. 

 

 

6. Conclusion 
 

The utilization of imaginative innovation diminishes cost 

and lessens human exertion while expanding the adequacy of 

environmental factors. Diminished human exertion implies more 

continuous cleaning, which brings about an expansion in generally 
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speaking neatness and supports solid prosperity. Little strides in 

mechanical progression like this have had a higher effect since 

quite a while ago spat the future. 
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