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Abstract

Intemet of Things {ToT) and artificial intelligence (Al) can play a major role in improvising the wav we live. Improvement in quality of
life can be achieved by connecting devices. Thus we present a waste collection solution based on providing intelligence to waste bins,
using an IoT prototvpe with sensors. Here we provide with an autonomous intelligent system that moves automatically when it detects
waste. We use kinetic sensor that identifies the trash and help the robot in picking it. It can read, collect, analyze the trash collected and
report the user about the facts such as the time at which the more amount of waste get collected and the kind of waste which gets accu-
mulated in large in number. Such data, when put into a spatiotemporal context and processed by intelligent and optimized algorithms,
can be used to dynamically manage waste collection mechanisms. In addition to the above the unique characteristic of the robot is thar it

collects even the small dust particles through suction mechanism.
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1. Introduction

In this competitive world it is important to be innovative, updated,
productive and deviceful to compete with the developing technol-
ogies. The national academy of science, USA states “rising above
the gathering storm” and its 2010 update called for significant
investments in science, technology and education [1]. Automation
is a part of today’s life and it is inevitable. Automation is some-
thing in which gadgets work on its own without manual interrup-
tion. They help us to provide digital work force which are more
flexible, scalable and are at unprecedented speed at ease. History
is evidence to the fact that life got easier and more efficient with
the invention of computers and the automatic opportunities it
brought along. Macros are the starting point for automation where
it can be saved and called with the key stroke. The major idea
behind this is to speed up the task and free someone from perform-
ing repetitive task so that they can force on intelligent activity.
Today automation has gone so far that a whole factory can func-
tion with bots that are programmed to perform those tasks without
manual interruption and just with human supervision. A robot is
simply a machine which is designed to accomplish a particular
task. Hence this machine uses their programming to make deci-
sions. We, the humans have expected or designed robot to perform
the activities which are all possible by humans. This is not hun-
dred percentages possible. But this had made possible to some
extent. Most of the robots use sensors for input, control systems
for decision making and end effectors for output. There are certain
demands which these components should satisfy. This include that
the sensor should be more accurate and sensitive in gathering data,
effectors should be flexible and faster in what they do and the
control system should make all of the necessary decisions to make
the sensors and effectors work together. Robots came into use
where it can replace the regular and repetitive work of humans.

In this project, an innovative, low cost robot is designed and de-
veloped to pick the trash in our residence. It acts as a wandering
trash that detects the craps. The robot is built using commercial of-
the-rack materials and components, free open source software and
open source hardware. Robotics is one the ingenious technology
of our time and has a notable bond to other growing technologies
like autonomous machines, 3D- printing, cyber-physical systems,
internet of things, renewable energy and so on [2]. It is aimed that
the project will accord something to elevating environmental
awareness, in helping clean up the environment. The robot is also
provided with a mechanism to cleanse even the small dust parti-
cles that is left over after picking up the craps.

2. Existing system

A big social fettle dispute being faced in divers advancing coun-
tries, such as India, is absence of cleanliness and uncollected trash
littering the streets, roads and sidewalks. May be, this seems to be
a simple issue when it is considered for very small area. But con-
sidering a huge landmass, such as India with these uncollected
trashes is really a major problem which needs more concentration
to solve as soon as possible. Many have tried to change this state
and many government plans have been announced as this is major
issues which indulge every citizen. One such important plan is
clean India. The ultimate goal of this plan is to make India clean
by October 2, 2019.

Not humans alone can do this and it is not necessary that only
humans alone should do it. Autonomous trash collection is not a
new topic. The base of this is that an automated system is created
to clean vast area. They are, in more generally tested in school
premises. But keeping the local premises clean would do a greater
deal.
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Fig. 1: Existing System.

Based on this many automatic trash collecting robots have been
developed. Some remarkable and game changers are one which
includes path planning, navigation, object detection and discrimi-
nation, obstacle avoidance, task sequencing and, multi-agent coor-
dination. Yang, et al have developed a robotic trash barrel, con-
sisting of a commercial mobile robot (iRobot Roomba) with a
trash can mounted on top [3]. Yang, et al have developed a robotic
trash barrel, consisting of a commercial mobile robot (iRobot
Roomba) with a trash can mounted on top [3]. They just tried to
create a machine which does social interactions and are easy and
friendly to use. Kulkarani and Junghare [4] have developed an
autonomous wheeled vehicle with on-board manipulator for in-
door trash detection and collection using ultrasonic sensors. An
autonomous wheeled humanoid-type robot for home mess clean-
up has been proposed by Ma, et al [5]. An indoor toy mobile robot
for encouraging children to tidy up their toys has been proposed in
[6]. Yamaji, et al have developed a mobile robot as a sociable
Trash Box which interacts with children in the collection of trash
[7].

All this research focused on a factor that robots should be made
economical, available, bilateral, collective, communal, cultural,
informational and inconclusively constructive robots for stationing
and dissemination in advancing countries. Thus, they majorly
focused on being philanthropic, in the sense that not all waste can
be and should be cleaned by human itself. Where Wi-Fi access to
the Internet is possible, for example in the vicinity of the school,
children can even teleoperate the robot over the Web [8], [9].

The product of the existing system is designed as a not fully au-
tomated. It is provided with wheels in the bottom. Thus they can
move around the premises, not automatically but with human in-
tervention. Hence they are mobile. The body part of the robot is
designed as hallow. This is because they are used as the place
where the trash gets collected. These bots are provided with arms.
As these kinds of bots are made with off-shelf components these
arms are not made mechanically. These bots are designed to col-
lect only the solid and trash which are visible to naked human
eyes. Hence, they don’t clean the minute dust particles which are
found hard to get cleaned. These bots as they are not autonomous,
don’t detect objects on its path while moving.

3. Proposed system

In-spite of numerous robots available in market for trash collec-
tion there are still major disadvantages in all of them available.
May be some of their issues cannot be solved, but most of them
can be. Thus, the autonomous mobile packrat for residential
chores helps us to overcome some of the issues which are found in
others. In this project, an innovative, low cost robot is designed
and developed to pick the trash in our residence. It acts as a wan-
dering trash that detects the craps. The robot is built using com-
mercial of-the-rack materials and components, free open source
software and open source hardware. Robotics is one the ingenious
technology of our time and has a notable bond to other growing
technologies like autonomous machines, 3D- printing, cyber-

physical systems, internet of things, renewable energy and so onf?
it is aimed that the project will accord something to elevating en-
vironmental awareness, in helping clean up the environment. The
robot is also provided with a mechanism to cleanse even the small
dust particles that is left over after picking up the craps. The major
idea behind this is to speed up the task and free someone from
performing repetitive task so that they can force on intelligent
activity. Today automation has gone so far that a whole factory
can function with bots that are programmed to perform those tasks
without manual interruption and just with human supervision. A
robot is simply a machine which is designed to accomplish a par-
ticular task. Hence this machine uses their programming to make
decisions.
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Fig. 2: System Architecture.

The first major issue with all of them is that they are not complete-
ly autonomous. That is they cannot move around freely on the
premises where the trashes are scattered. They need human inter-
vention to control their movements. Thus, in our system we have
made the robots a complete autonomous. That is, they can move
around the premises on its own. This can be achieved by using
image processing as a major technology. That is the robot regular-
ly scans the premises and compares each of its previous scan with
the one that is at present. If it finds any difference it considers
them and verifies and declares whether it is a trash or not. Thus
they don’t need any human intervention. The robot is built using
commercial of-the-rack materials and components, free open
source software and open source hardware. Robotics is one the
ingenious technology of our time and has a notable bond to other
growing technologies like autonomous machines, 3D- printing,
cyber-physical systems, internet of things, renewable energy and
so on [2]. It is aimed that the project will accord something to
elevating environmental awareness, in helping clean up the envi-
ronment. The robot is also provided with a mechanism to cleanse
even the small dust particles that is left over after picking up the
craps. The major idea behind this is to speed up the task and free
someone from performing repetitive task so that they can force on
intelligent activity. Today automation has gone so far that a whole
factory can function with bots that are programmed to perform
those tasks without manual interruption and just with human su-
pervision.
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Fig. 3: Partial Implementation.

The second major problem with most of the robots in market is
that they don’t collect minute particles in and around them. Thus
in our robot we have used a vacuum suction pump to gather mi-
nute particles which acts as the same way as that of vacuum clean-
er, but differs in a way that they don’t suck the dust into them but
aside them. For this the same mechanism of vacuum pump is used
with a pipe being out off the machine. The major feature of our
robot which is not found in others is that obstacle avoidance. As
our robot is completely autonomous it has to move around the
system without colliding with any other object in its path. Thus for
this, ultrasonic sensor is used, which provides path in which the
robot should move. It is also featured with human avoidance or
avoids the objects on its path which are not stationery. Thus they
detect the obstacles on its way which are also in a move along
with it, and without colliding with them.The major advantage of
autonomous packrat is that, they can differentiate between bio-
degradable and non-biodegradable. For this we can use capacitive-
proximity sensors. This helps us to separate the bio degradable
from non-degradable and this can even be stored separately in the
trash collector can and can be disposed accordingly. The stuffs
and the constituents of the autonomous robot and their cost are
listed in the table-1. It has surveyed that the robot is economic as it
does not cost more than 350 USD.

Table 1: The Cost Evaluation of the Components Used.

open source economic hardware and free open source software. It
incorporates air quality monitoring systems that gives additional
information to us. It has the prospective for ubiquitous deploy-
ments and advanced improvements. In addition to this, our pa-
per provides a solution for clearing the trash and it is capable of
learning and advice against littering in the future. The robot we
have designed removes both debris and large trashes. With the
development of Al and training our robot it has a greater potential
for further improvements.
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This paper has presented an accorded, reasonable, inexpensive and
contemporary robot systems for the use as movable trash that
helps in keeping the surroundings clean and tidy. The design and
development of the system is affordable at low cost since it uses



