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Abstract—Sri Lanka is facing urbanization with the impact
of globalization, which has results in an increase of needs and
wants of people and increasing living standards of people
tremendously. Urbanization directly contributes to waste
generation, and unscientific waste handling causes health
hazards and urban environment degradation. The failure to
address this escalating problem in a timely manner resulted in
unsanitary eye sores and the degradation of wetlands, coastline,
rivers and other streams which become dumping sites for
plastic polythene and other mixed waste.

Index Terms—Eco-points, smart dustbin, waste
categorizing.
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I. INTRODUCTION

Waste Management is a critical process of a country. It
affects almost all the sections of the country such as economy,
culture, health, life style and life standard of people. Waste
management intends to reduce adverse effects of waste on the
above areas. [1] With the rapid growth of Sri Lankan
population, the waste generation is also increasing. Statistics
from the Ministry of Environment revealed that the average
waste generation in the country stands at 6,400 tons per day
of which only 2,800 tons are collected by the local authorities.
The remaining 3,600 tons of solid waste are dumped in
roadsides, water bodies, and low lands, causing serious
health and environmental threats. [2] According to the
existing process, government let the households and other
entities to categorize their waste by themselves before it
collect by collectors. It is not a successful system because
there is no any motivational factor to the households and
entities to categorize the garbage. For this process to be
success there should be a legal and regulatory framework that
relates to waste management encompassing guidance on
recycling also.To dump garbage in a proper way or to recycle
them, first the waste has to be categorized. It can be done in
two ways.

e Categorizing waste in a center after collection

In this method first the waste is collected and brought in to
a centre, then the waste is categorised manually as plastics,
paper, glass, metal etc. This method consumes lot of labour,
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time and money.

e Categorizing waste at the moment they are

collecting

This method is much different from above. In this method,
the waste is categorised before they collected. For this the
governments/organizations have given the public the
different dustbins for different categories. So, the waste can
be collected as categories under this method. This method has
high initial cost than the 1st method, but this method is
effective and efficient which also saves cost on excess labour,
time and money spent on the 1st method.

As a developing country, Sri Lanka still doesn’t have a
proper waste management process. The current process
followed by the government is dumping garbage in to
different sites like Meethotamulla. This causes many
problems like spread of diseases, negative impact on
economy, environment pollution as there is no proper
recycling process and regulations. The collected waste is
brought in to a centre, and the waste is categorized by
labourers. This process incurs excess labour costs, time and
money for the municipal council. This method is not a very
effective method because practically it is hard to categorize
and maintain tons of waste in a waste collection centre
regularly. The implemented system provides a solution for
these interconnected problems. The primary objective of this
research project is to provide an effective and efficient
methodology to categorize the waste before waste collection
happens. Also, motivate people to dump garbage in to
dustbins in a proper way.

Il. LITERATURE REVIEW

According to the research “Quantitative Analysis of
Spatial Pattern of Dustbins and its Pollution in Dhaka
City—-A GIS Based Approach”, the quantitative analysis has
been made between existing dustbins and their serving
population. According to the study, using average nearest
neighbour functions of GIS, spatial distribution of dustbins in
some areas of Dhaka City was conducted. When considering
the spatial circulation of the current dustbins, it has appeared
to be mainly in clustered pattern. As the next step, an optimal
number of additional dustbins were calculated. It shows that
the number of existing dustbins is insufficient in the study
area Using spatial analyst functions of GIS, the extent of
pollution caused by the existing dustbins was calculated.
Then it is found that all the dustbins are burnt with wastes and
it is causing pollution to the environment. [3]

Another research it explains about the smart bins have
equipped with ultrasonic sensors. The level of the dustbin
which being filled up will measure by these sensors. The
container is divided into three levels. The sensors receive the
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relevant data regarding levels when every time the garbage
crosses a level. Furthermore, by using GSM module, this data
is sent to the garbage analyzer as instant message. According
to the author there may be several disadvantages such as
increasing cost of the dustbin. For example, if there are three
different levels then three sensors has to be placed; one
sensor for each level. Also rough action and usage of the user
may cause damages to the sensors. But according to this
paper the researchers have used only one level and one sensor
[4].

Prof. R.M.Sahu and other authors have proposed an
loT-based Smart Garbage System (SGS) to reduce the
amount of food waste. In an SGS, there are battery-based
smart garbage bins (SGBs) which are using wireless mesh
networks to exchange information with each other, collecting
and analyzing the information for service provisioning is
done through a router and server. Considering user
convenience, the SGS includes various 10T skills. And also
there are two types of operations of the SGBs: stand-alone
operation and cooperation based operation which increase
the energy efficiency and help to increases the battery
lifetime. As a pilot project in Gangnam district, Seoul,
Republic of Korea, the proposed SGS had been used for a
one-year period. The pilot project has demonstrated that the
normal amount of food waste can be decreased by 33%. A
framework has built by the authors, and it explains a Camera
which will be set at each garbage collection point.
Continuous snapshots of the garbage can will be taken by the
camera. To compare the output of the camera and load sensor,
a threshold level is set, and a microcontroller will help to
make the comparison. Idea about the level of garbage in the
“can” could be got after analyzing the image and weight of
garbage can know from the load cell sensor. After processing
the information controller checks if the threshold level is
exceeded or not. This is convenient to use but economically
may not be reliable. [5]

T. Sinha and other authors have designed a model for a
‘Smart Dustbin’ which indicates directly that the dustbin is
filled to a certain level by the garbage and cleaning or
emptying them is a matter of immediate concern. This
prevents lumping of garbage in the roadside dustbin which
ends up giving foul smell and illness to people. The design of
the smart dustbin includes a single directional cylinder and an
Arduino Uno. With this research, it is sending SMS to the
Municipal Council that particular dustbin is to overflow. The
circuit to power up the mechanical devices is also assembled
to obtain the desired simulation. This dustbin is also designed
to compress the garbage periodically thus preventing the
unnecessary occupying of dustbin’s space by light weighted
but space occupying garbage particles like sponges, etc. [6]

I1l. METHODOLOGY

The system will calculate points according to the weight of
the waste dump by the users and they will be rewarded with
accordance to their points. The main purpose of the web
application is to process and view the eco point collection
system and maintain the user profiles. In the user profile is
categorized under three categories as households, small
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businesses and large businesses. By accessing to their
profiles they can view their points for waste of each category
and their details. Recycle centers also can access to this web
application, and they can see quantity of each category of
waste and then they can put an order to buy those waste. This
web application supports for indications. That means when a
dustbin is full or reached to the maximum level this web
application provides details to the admin whether it is full or
not. As the system is designed for the general public, the
system has been designed according to lifestyle of people.
Sensors, RFID, GSM module are placed on that basis. To
demonstrate the working system, a prototype was designed
based on the structure. Fig. 1 shows the basic overview and
the functional view of the designed dustbin.

The smart dustbin is used to handle the waste dumped by
the users. The user is given a RFID tag and the user is
identified by the given RFID tag. Once the user taps the
RFID tag in the RFID reader, the lid of the dustbin is open by
verifying the user ID through the database. Then the user can
dump garbage in to the dustbin. When the user dumps the
garbage in to the dustbin, the load-cell measure the weight of
the waste dumped by the user and sends it to the database. If
the dustbin is full, the ultrasonic sensor will detect it and send
a text message to the collection center that the dustbin is full.
In this system the researchers needed to make
communication with the database which is hosted in a server.
There are two communication methods available to use in
this scenario. Those are Wired Communication and wireless
communication. The researchers choose  wireless
communication method to transfer data to the database and
retrieve data from the database. The wired communication
methods like Ethernet is not practical with our Smart dustbin
system, because those dustbins need to be mobile (movable).
In the category of wireless communication, the researchers
had to choose a device to make communication. The
researchers identified two devices, WIFI module and GSM
module.

Servo Motor

Ultrasonic
Sensor
) \
GSM
Module
RFID Reader
Arduino
Board

Load Cell

Fig. 1. Basic overview of the dustbin.

The Fig. 2 shows the functional view of the system. The
dustbin lid will be opened, once the user taps his RFID tag in
the RFID reader. Then the system will open the lid by
validating the user ID from the database in the server using
the GSM module. Before the lid opens the ultrasonic sensor
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will check the garbage level and if the dustbin is full the
system will send a text message to the authority saying that
dustbin is full and then opens the lid. Then user can dump the
garbage in to the dustbin. The weight of the garbage will be
measured by the load-cell and send to the database using
GSM module.

Fig. 2. The functional view of the system.

The researchers choose wireless communication method to
transfer data to the database and retrieve data from the
database. The wired communication methods like Ethernet
are not practical with the smart dustbin system, because those
dustbins need to be movable. The system developed module
by module. The researchers Arduino Mega 2560 as our micro
controller because it has 54 digital input/output pins (of
which 15 can be used as PWM outputs), 16 analog inputs, 4
UARTS (hardware serial ports), a 16 MHz crystal oscillator, a
USB connection, a power jack, an ICSP header, and a reset
button while Arduino UNO only 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. And we had
to read data from several sensors and retrieve data using
GSM module.

Configuring RFID reader was the first step. Then the GSM
module was configured and enables the GPRS to
communicate with the database and to pass data. After
configuring GSM module, integrate both RFID and GSM
module together through Arduino. This integration enables
the system to validate the ID of the RFID tag from the
database through the mobile network. As the next step, the
servo motor to be operated to open the lid when valid user
taps an RFID tag was setup. The servo motor was set up to
rotate by 900 to open the lid. Then the ultrasonic sensor was
programmed to detect the waste level of the dustbin. The
distance of from sensor to upfront object is measured using
the following formula.

Distance = (Speed of sound * time taken to return)
2

Ultra-Sonic Sensor is used to measure distance. The sensor
head emits a sonar ultrasonic wave at specific frequency and
receives the wave reflected by bouncing back from the target.
The sound travels through air about 344 m/s. The researchers
can take the time taken by sound wave to return and multiply
it by 344 meters to find the total round trip distance travel.
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Round trip means the wave travel two times the distance to
the object before it was detected by the sensor. It includes
distance from sensor to object and object to sensor (after
sound wave bounce off the object). If the ultrasonic detects
objects at 90% top level of the dustbin, the system was
programmed to send the text message to authority saying that
dustbin is full and about to overflow using the GSM module.

The configuration of load cell was the last step, and the
researchers had to calibrate the load cell to get the calibration
factor value to convert strain electric value to weight and
display the weight as output. The researchers use several
objects which have a given weight to calibrate the load-cell.
Load cell is a sensor which is used to measure the weight of
objects. Load-cell is a transducer which converts force in to
measurable electric output. It is basically a device that
measures strain and then coverts force into electric energy
which serves as a measurement. In the research the load-cell
is used to measure the weight of the waste dump in to the
dustbin.

Finally, all modules were integrated as a one system. The
power was given to the modules separately, and GSM
module was given a separate power line, the RFID and
Load-cell was powered by the Arduino board, the ultrasonic
sensor and servo motor was separately powered as a one
module. Most of the system components use around 5V and
RFID uses 3.3V. For the full functioning of the system
approximately it is enough to have 500mA to 700mA.

IV. RESULTS

This research is covered categorizing waste, dispose
garbage in a systematic manner, collecting garbage properly
and recycling that garbage successfully. It is an interrelated
solution for the current waste disposal problem. The
researchers proposed an Arduino based smart dustbin to
overcome above stated problems with related to waste
management. A set of smart dustbins are assigned to certain
number of households depending on their waste amount. The
dustbin will be opened, once the user taps his RFID tag in the
RFID reader. Then the system will open the lid by validating
the user ID from the database in the server using the GSM
module. Before the lid opens, the ultrasonic sensor will check
the garbage level and if the dustbin is full the system will
send a text message to the authority saying that dustbin is full
and then opens the lid. Then user can dump the garbage in to
the dustbin. The weight of the garbage will be measured by
the load-cell and send to the database using GSM module.
Finally, this system is having several advantages for the
current waste disposal. It can motivate the people to
categorize their waste with point rewarding system. And also,
it helps to maintain the beauty of the country and make it
attractive place to the public. The households and the
Municipal Council can get financial benefits with this
system.

V. CONCLUSION

The Smart Dusthin and point rewarding system concept
which designed are an optimal solution for Municipal council
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to manage their waste collection in an efficient way. As the
ineffective waste management is due to lack of methodology
to categorize waste and collect them in an effective time
schedule, the system designed will influence the people to
categorize their waste by their own and the municipal council
can collect the waste on a proper plan with the notifications
they get from the smart dustbins when they are about to full
and overflow. The Municipal council does not have to worry
about the waste they are collected anymore. As the collected
waste amounts in municipal council waste collection centers
can be viewed by the recycling centers, the municipal council
can sell most of the waste categories to those recycle centers
as the wastes are properly categorized. The researchers hope
this system will help to encourage people to categorize the
waste. And also, the government can establish this system to
overcome several problems such as waste categorizing, waste
collecting, waste disposal, and waste recycling, etc.
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