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Abstract—One of the main concerns of our residential units, 

offices and other places has been their cleaning to make them 

free from dirt, rubbish, or impurities, which in addition to 

disturbing the balance of our houses has adverse effects on the 

health of the people living in. The detection and cleaning of dirt 

and foreign matter from residential and work places is one of the 

main problems of the present epoch. The traditional way of 

manually brushing away dirt from homes and offices is a 

complex, cumbersome process and utilizes more human effort 

and time which is not compatible with the present day 

technologies in any way. Introducing the vacuum cleaner is a step 

ahead in maintaining the cleanliness of our homes, but using this 

device, yet a person has to remain attached with it for 

accomplishing the cleaning task. Today with the advancement in 

technology, we want to perform every work without moving an 

inch and so the area of house cleaning also needs some 

technological attention to be paid. This paper proposes an 

advanced method in which the cleanliness of our homes and 

offices is automated. This work presented here certainly provides 

a novel approach in cleaning the day to day impurities and dirt in 

an efficient and easy way. The system consists of three main 

subsystems namely Obstacle Avoidance System (OAS), Dirt 

Sensing and Collection System (DSCS) and Spying System (SS). 

The proposed system would be able to automate the daily process 

of brushing and sweeping our homes and offices. The 

technologies that are used in the proposed system are good 

enough to ensure that the practical and perfect system is achieved 

for accomplishing the said task. Besides doing the chore of 

cleaning, the implemented system is able to act as a spy 

which can be used to listen to the conversations going on in 

the room with a mobile phone.  
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I.  INTRODUCTION  

 
The drift of making the manually controlled things automatic 

has become a general practice these days. The process of 

making the things automatic is being exercised in almost all 

the major fields of life. Making things automatic reduces 

burden on the humans. The exertion used in manually 
 

 

 

 
 

 

controlled things is much higher than the automated systems. 

Considering the fact, that the problem of efficient home 
cleaning system is one of the major problems of the modern 

times, there is an utmost need to pay attention to this problem. 

The proper brushing away of dirt from our residential places is 

must for the hygienic family. A variety of dirt, rubbish or 

impurities are produced everyday from our homes and offices, 

which collectively form the solid wastes of a society/area. 

Solid waste is one of the sources and causes of environmental 

pollution and has been defined under Resource Conservation 

and Recovery Act as any solid, semi-solid liquid or contained 

gaseous materials discarded from industrial, commercial, 

mining or agricultural operations and from community 
activities [1]. Solid waste also includes garbage, construction 

debris, commercial refuse, and sludge from water or waste 

treatment plants or air pollution, control facilities and other 

discarded materials [2].  

The manual sweeping system or using the vacuum cleaner 

physically, needs more effort and time to get our homes and 

offices cleaned [3]. This is somewhat complex and time 

consuming process. The present day home cleaning system is 

not as efficient as it should have been taking into 

consideration the advancements in the technologies that arose 

in the recent years. To overcome this problem a new approach, 

Automatic Vacuum Cleaner (AVC) is proposed. It is a step 
forward towards making the sweeping process automatic and 

efficient in nature. With a robotic vacuum cleaner, we can 

clear off the dirt and solid impurities from our homes and 

offices to keep the place clean to work for or to live in, 

without requiring any maid for cleaning tasks. AVC, once set 

on, has the ability of moving itself using obstacle avoidance 

mechanisms. It navigates around the room through the use of 

infrared sensors which prevent it from colliding with 

obstacles. This robot has sensors which detect the dirt and 

other solid impurities and after detection, it starts the 

dirt/waste collection mechanism. After collecting the waste, it 
moves on to clear off the wastes, impurities and dirt from the 

entire room and from the home, in general. This robotic 

vacuum cleaner has spying mechanism built in, which is used 

to listen to the conversations going on in the room. This 

robotic vacuum saves a lot of time and effort utilized during 

manual way of cleaning the homes. 
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II. AUTOMATIC VACUUM CLEANER 

 
We designed a method for clearing off the dirt and other solid 

impurities from our residential places in an efficient way in 

order to reduce the improper utilization of valuable resources 

like human effort, time and cost. Figure 1 below shows the 

block diagram of our design. In our approach, we divided the 

overall cleaning system into three subsystems viz Obstacle 

Avoidance System (OAS), Dirt Sensing and Collection 

System (DSCS) and Spying System (SS). All these sub-

systems work intelligently and in coordination to automate the 

process of brushing away dirt from our homes. Besides these 

three main subsystems, we have few more modules like 

microcontroller and power supply modules.  Kiel software is 
used to program the microcontroller [4]. AVC provides an 

easy, automatic and proficient way to make our offices and 

homes clean. We don’t need not to remain physically attached 

with sweeping device, but just to turn on the switch of the 

AVC and it will do the rest of the cleaning job itself 

intelligently. 

 

 

 

 

 
 

 

 

 

 

 

 

 
Fig 1: Block diagram of AVC 

 

The different modules of this design are integrated as a 

common block and perform the required function together as a 

unit.  

 

2.1 Obstacle Avoidance System 
 

Obstacle Avoidance System (OAS) embodies electronic 

devices that are used to control the movement of robotic 

vacuum cleaner. It consists of IR proximity sensors and the 

motor module. IR sensors prevent the AVC from getting 

collided with other objects and the motor module is used to 

move the robot in the desired direction.  
 

A. IR Proximity Module 

The I.R. proximity module consists of two parts viz IR 

transmitting and IR receiving part. On the receiving side, a 

sensor is used namely TSOP sensor which is commonly used 

in TV remote receivers. This sensor is able to detect objects at 
a distance of 5cm to 15cm. In our model, we have used TSOP 

1738. It requires the incoming data to be modulated at a 

particular frequency and would ignore any other IR signals. It 

is also immune to ambient IR light, so one can easily use these 

sensors in outdoors also.  The function of the IR proximity 

module is to detect the nearby objects and prevent the AVC 

from getting collided with them. Thus it helps in the 

movement of robotic vacuum cleaner. Figure 2 below shows 
the snapshot of IR Proximity Module. 
 

 

 

 

 

 

 

 

 

B. Motor Module 

This module is meant for controlling the movement of AVC 

and consists of L293D motor controller whose function is to 

control the two motors. It has two L293D ICs which control 

the forward and backward motion of motors. The motors are 

controlled by L293D IC which in turn is controlled by means 

of inputs given by 8051 microcontroller. The microcontroller 
gets the output of the IR proximity module and executes the 

logic to decide about the further movement i.e. whether to 

continue on the same path or turn right, left or backwards. The 

snapshot of the Motor Module is presented in figure 3 below. 
 

 
 

 

2.2 Dirt Sensing and Collection System (DSCS) 
 

Dirt Sensing and Collection System consists of dirt sensor 

which detects the waste or solid impurities being collected by 

the AVC. After sensing the waste or dirt, collection 

mechanism is initiated to clear off the wastes. DSCS consists 
of the following modules. 
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Fig 2: Layout of IR Proximity Module 
 

Fig 3: Layout of Motor Module 
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A. Dirt SensorModule 

In our model, we have developed dirt sensor from IR sensors. 

The basic idea is that a rubber pad or any mesh type material 

is attached to the base of vacuum cleaner and IR proximity 

module is placed in such a way that when there is no dirt on 

the floor, IR signal becomes active (= 1), then the suction fan 

is kept off. It is turned on automatically when dirt sticks to the 

rubber pad and pores get closed. This makes the IR signal low 

(= 0), which is send to microcontroller to execute logic for 

starting the suction fan. The snapshot of the Dirt sensor 

module is presented in figure 4 below. 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

B. Relay & Fan Module 

A fan is placed at the bottom of body of vacuum cleaner to 

create suction so that the dirt and waste particles are pulled 
from the surface. A relay is used to switch on and off the fan 

depending upon the dirt or dust sensed by dust sensor. This 

helps in utilizing power efficiently. Figure 5 below shows the 

Relay & Fan Module: 

 

 
 
 

2.3 Spying System (SS) 
 

Spying system is an add-on to the Automatic Vacuum Cleaner 

that is used to listen to the conversations going on in any room 

by tuning to 94.3 KHz frequency with a mobile phone and the 
persons involved in a dialogue won’t be able to guess that 

their conversation is being heard outside their room. The 

spying system consists of:  

 

A. FM Transmitter module 

An FM transmitter is a portable device that plugs into 

the headphone jack or proprietary output port of a portable 

audio or video device, such as a portable media player, CD 

player, or satellite radio system. The sound is then broadcast 

through the transmitter, and plays through an FM broadcast 

band frequency. The FM-transmitter plugs into the audio 

output of audio devices and converts the audio output into an 

FM radio signal, which can then be picked up by appliances 
such as car or portable radios. Most devices on the market 

typically have a short range of up to 30 feet (9 meters) with 

any average radio (up to about 75 feet (23 meters) with a very 

good radio under perfect conditions) and can broadcast on any 

FM frequency from 88.0 to 108.0 MHz.  The snapshot of the 

FM Transmitter module that is used by us is presented in 

figure 6 below. 

 

 
 

 
Besides these three main subsystems, Automatic Vacuum 

Cleaner consists of few more modules which include the 

microcontroller module and power supply module. These 

modules form the backbone of the overall system. 

Microcontroller module is contemplated as the heart of AVC 

[5]. IR proximity module provides input to the microcontroller 

in order to make decision whether to move forward, backward, 

left or right. Then the microcontroller makes the decision and  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
provides output for use by motor module for motion of robot 

and relay module to turn on or off the fan for cleaning 

purpose. Figure 7 below shows the snapshot of 

microcontroller module. Similarly, we have power supply 

which is the most prominent module that is used to drive all 

other hardware modules. The AC source is available in 220V 

and 50Hz. As such a step down transformer is used to lower 

the voltage level from 220V to a limit that can be easily 

converted to DC. The reduced AC voltage is then converted to 

Fig 4:  Layout of Dirt Sensor Module 
 

Fig 5: Snapshot of Relay and Fan Module  
 

Fig 6: Snapshot of FM Transmitter Module 
 

Fig 7: Snapshot of Microcontroller Module 
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DC voltage using a bridge rectifier. But to operate the various 

components like ICs, transistors, etc, a regulated DC voltage is 

required whose value should be no more than 5 volt. Thus, a 

voltage regulator IC 7805 is used for this purpose. The 

snapshot of the power module after it is made is shown in the 

figure 8 below. 
 

 
 
 

III. OPERATION 

Since AVC consists of three sub-systems and two of them i.e. 

Obstacle Avoidance System (OAS) and Dirt Sensing and 

Collection System (DSCS) are important to perform the task 

of brushing away dirt, rubbish or other solid impurities 

automatically and the third one i.e. Spying System (SS) is an 

add-on to Automatic Vacuum Cleaner. OAS consists of IR 
proximity module and Motor module. These two modules 

assist AVC to move itself inside the room without any manual 

intervention. IR helps it to avoid the obstacles and to choose 

right paths for movement and the motor module actually 

moves it. After the robotic vacuum cleaner gets it right 

direction to move on, the next task to be done is to sense the 

dirt and initiate mechanisms for its collection. This is done by 

DSCS which consists of Dirt sensor module and Relay & Fan 

module. Dirt sensor is used to detect the solid impurities 

present in the room and get activated as soon as the dirt is 

sensed. This generates a signal which correspondingly 
activates the fan and relay module through microcontroller in 

order to suck up the dirt or solid impurities. The spying system 

is used to listen to the conversations going on near the 

cleaning place secretly.  

 

IV. CONCLUSION 

 

The Automatic vacuum cleaner is a step forward to make the 

manual collection of dirt, trash or grime automated in nature. 

The developed system integrated by using three sub systems  

i.e. Obstacle Avoidance System (OAS), Dirt Sensing and 

Collection System (DSCS) and Spying System (SS) including 
power and microcontroller modules, in which it would pioneer 

work for trash or muck detection and collection processes. The 

developed system is efficient and time saving process than the 

currently employing method in which concerned person has to 

look for the waste manually and then brush up that area which 

is complex and time consuming process. This automation of 

cleaning process also reduces the human effort and 

consequently the cost of the whole process. This system can 

be implemented at any place with ease and within reasonable 

amount of time. The implementation costs for the automation 
is also affordable. The overall method for the detection and 

collection of waste becomes efficient and intelligent. We have 

shown the application and implementation of the above 

system.  
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Fig 8: Snapshot of Power Supply Module 
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