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Abstract: Today, households are becoming smarter and
automated. Soon, the non-renewable sources that are used today are
going to get exhausted. So, the usage of renewable source of energy
is very important. The aim of this project is to develop solar powered
unmanned cleaning robot (SPUCR) without human guidance. The
developed SPUCR is equipped with dry cleaning technology and
controlled by Arduino mega microcontroller. The SPUCR navigates
in all direction with the help of motors connected to the wheel.
Obstacle sensor is used to detect the obstacles and helps the SPUCR
in self-navigation. The LDR fixed with solar panel isused for sensing
the solar light and convert it to battery voltage. The status of the
battery is displayed using LCD. The IR sensor detects the Vacuum
Cleaner status and sends the message via GSM. The location of
SPUCR can be found using GPS. All the data are sent to the cloud
with the help of WI-FI module. The technology is developed, and
usage of smart phone has become wider. So, the navigation, location,
battery level and light intensity of the Solar Powered Unmanned
Cleaning Robot (SPUCR) can be monitored using the data stored in
the cloud and displayed in android app application. The developed
project is useful for dry cleaning by the residents and workers. The
robot moves by itself without continuous human guidance and cleans
the house or office. Thus, saving a lot of time and making it
convenient and useful.

Keywords: Automation, SPUCR, Vacuum, Renewable, Cleaning
Robot, location, android application.

[. INTRODUCTION

Robots are more commonly and widely used in many fields
such as manufacturing, assembly and packing, transport,
laboratory research, mass production of consumer and
industrial goods ,etc., Robots are used to carry out many
tasks that people are not interested to do because the jobs are
boring, dirty or dangerous. One of the important household
chores is floor cleaning which is often considered as
difficult, unpleasant and boring job. Household residents
hire the cleaners to do cleaning task. The hired cleaners may
cause discomfort which led to the introduction of vacuum
cleaner robot.Compact and efficient vacuum cleaner robot
was developed for potential office and home use. They are
very easy to use and consumes low power. It saves time and
energy of humans. Vacuum cleaner robot cleans the home or
office even in the absence of humans. Vacuum cleaner robot
cleans minute dust particles which cannot be noticed by
humans. The conventional vacuum cleaner system consists
of large electrical and mechanical parts which are more
expensive. It uses AC power consumption. This led to the
invention of small vacuum cleaner robot. The small vacuum
cleaner robot uses DC power and is of less cost.
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Renewable source of energy can be used for vacuum cleaner
robot. Renewable source of energy is cheap and pollution
free. It is a source of energy which can be used repeatedly. It
can aso be naturaly replaced with exhaustible energy
resources. Renewable sources of energy include Wind
energy, Tida energy, Geothermal energy, Solar energy,
Biomass, Biogas, Hydropower etc. Solar energy is used for
vacuum cleaner robots. The developed solar powered
unmanned cleaning robot (SPUCR) is equipped with dry
cleaning technology which helps to reduce the work of
cleaners. The robot operates for a given specific time to
clean the room. The light intensity is focused, and the solar
panel charges the battery. The robot moves to different
direction and in case of obstacle detection, changes the
direction.

II. RELATED WORK

A. Design on Measurement and Control System of
Cleaning Robot Based on Sensor Array detection

A new quite home intelligent cleaner adopted the inaudible
and infrared device array, that has performed the period
surroundings perception, is introduced, and this cleaner
driven by step-motor has the facility of autonomous
operating by itself and thus the functions of the automatic
obstacle detection and obstacle shunning. This paper adopts
the grid scanning formula supported electrical map notice
floor coverage task, and styles synthesis detection system
supported device array finding technique technology per
formula characteristics, experimental results for obstacle
detection by dtatic finding indicate that the designed
detection system improves cleansing robot's surroundings
perception and path search ability gresatly.

B. Deployment of mobile robotswith energy and timing
constraints

Mobile robots are commonly used in many applications,
like carpet cleaning, search and rescue operation, and
exploration. Many studies are dedicated to the management,
sensing, and communication of robots. However, the
activity of robots has not been fully addressed. This paper
investigates mechanism activity for coverage tasks. Every
temporal property and energy constraints are considered; the
robots carry restricted energy and wish to complete the tasks
before deadlines. A speed-management technique is
projected to form an alternative the traveling speeds to
maximize the traveling distance beneath every energy and
temporal property constraints.

C. Solar tracker robot using microcontroller

The target of this project is to develop an automatic star
huntsman mechanism (STR) that is capable to trace most
intensity level. The potency of the solar power conversion is
often optimized by receiving most lightweight on the solar

array.
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This mechanism is programmed to find daylight by
exploitation two light-weights Dependent Resistors (LDR).
Servo motor digns the solar array to receive most
lightweight. Digital compass is employed to find the
position of the mechanism. Two changed DC servo motors
can move the mechanism back to the initial position once
the mechanism is out of position.

1. PARAMETERSTO BE MEASURED

The parameters focused in this project are Voltage,
Dust detection, Light, Distance, Obstacle detection.

A. Voltage

The Voltage level in the battery can be measured using
Voltage sensor. It is very much important to check the
voltage level of the battery. It can measure AC level and/or
DC level. The input to the voltage sensor is that the voltage
itself and therefore the output are often analog voltage
signals. The used type of the voltage sensor is resistive type
voltage sensor. In the resistive network two resistors
connected in series.

Vout = (R2/(R1+ R2)) *Vin

The midpoint of branch is taken to measurement as an
analog input to Arduino.

B. Light

The intensity of sunshine may be detected using LDR
(Light dependent resister) module. They supply massive
amendment in resistance for changes in light level. The
resistance of the photoresistor decreases with increase in
incident candlepower. It's capable of trailing the sunshine
and makes the automaton to maneuver towards the direction
of the sunshine. Within the dark, a photoresistor have
resistance in higher many mega ohms, whereas, within the
light it has few hundred ohms.

C. Obstacle detection

Many types of sensors are used in robots to avoid
collision, such as bump sensors, infrared sensors, laser range
sensor and ultrasonic sensor. The obstacle can be detected
using Ultrasonic sensor. When it detects the object nearby to
30 cm, the robot can automatically change its direction
either left or right with the help of servo motor. This helps to
avoid collision with walls, or any other object.

D. Distance

The Proximity sensor is used to calculate the distance
covered by the robot. The sensor is used to detect only the
metal part of the robot for calculations. A part of metal is
fixed to the wheel of mobile robot. If the lid is in contact
with the sensor, it starts to calculate the distance. When the
lid isrotated for 5 times, its 1m.

E. Dust detection

The dust can be collected in the vacuum cleaner. The IR
(Infrared) sensor is fixed with the vacuum cleaner to detect
if the vacuum cleaner is filled or empty. The IR sensor
detects the dust 5 cm distance from its position. If the dust is
filled in the vacuum cleaner, the command is passed to the
respected person.

IV. WORKING
The solar power unmanned cleaning robot comprises of
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different sensors (Voltage sensor, LDR, Proximity sensor,
IR sensor, Ultrasonic sensor), Arduino AT Mega, Wi-Fi
module, RTC, GSM, GPS, Servo motor, DC Gear motor,
LCD, Battery, Solar panel, relay and Driver asillustrated in
the block diagram in figure 1

Battery Supply for 12V solar panel
all units
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Fig.1: Block Diagram

The Arduino is the main component of the project as it
controls the robot. The Battery supply is given as 12v and
5v to al the components. The voltage is sensed by voltage
sensor and it is automatically updated to the LCD display
and android app via Wi-Fi module. If the voltage is sensed
as low, the LDR senses or search the light and charges
the battery with the help of solar panel under the
control of Arduino. The robot moves directly, when it
senses the obstacle in front, then it can move to the possible
left or right direction. The hardware without solar panel is
shown in figure 2.

N

Fig. 3 ardWa;re{/vih Solr panel

The hardware with solar panel is shown in figure 3. The
GSM and Arduino relate to UART connection. The location
of the robot can be viewed by a person using GPS. The

GSM can send the message when the dust bin is filled, and
a so when the voltage goes down as shown in figure 4.
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autonomous tracking, remote monitoring, and controlling
{©® +91 98946 76925 >

through internet and  Wi-Fi wasaso possible. Remote
monitoring helps to track the location of the robot and avoid
theft. Hence helps to reduce the human work and provide
comfort to humans. In order to let the Solar panel to perform
in al weather conditions, the Solar panel must be designed
Battery level less than 15% to become waterproof so, it will not face any downside
throughout period. This can want more effort on mechanical
style of the Unmanned cleaning robot.

Battery level less than 15%

Dust bin is Full
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Fig. 5. Android app output

The location of the robot can be viewed using map in the
android app as shown in figure 6. Hence, cleaning work is AUTHORSPROFILE
easy without manual work

Google Map
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This project shows that a traditional or conventional
cleaning robot can be designed and integrated with networks

and smart phones. In addition to the house cleaning task,
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