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Abstract- With the increase in development of smart cities, the
idea of keeping the cities clean is the utmost requirement. The
amount of garbage produced is too large and the manual efforts
required to processitisvery tedious. With evolution oftechnology
ineveryfield,automated wayscanbeadoptedtopreventthepiling
ofthegarbage. The wastesegregatoris designed to provide easein
the disposal of waste thatis collected. The system consists of three
bins, each one for wet, metal, and dry waste. The conveyer belt
system detects the incoming waste and classifies it as metal, dry or
wet using different sensors connected to the system and deflects it
intherespectivebin. Thedeflection procedureiscarriedoutbythe
servo motors which are programmed according to the working.
This facilitatesin processing thedifferent kinds of waste as per the
requirement. Thegarbagelevelineachof binsismonitoredusing
theultrasonicsensorspresentinevery bin. The notificationis then
sent to the concerned authorities for emptying the bin. The whole
setup brings about automation and hence reduces the human
intervention required in segregating the waste and provides
successfulcollectionofthegarbagefromthebinattheappropriate
time. The system is driven by a microcontroller- Arduino UNO,
and the sensors are programmed using the language- Embedded
C.

Keywords- Dry, wet, metal, sensors, Arduino UNO, Embedded
C

L. INTRODUCTION

Withthe increase in population year after year, the amount of
waste generated is increasing tremendously.  This has led to
many hazardous problems. The accumulation of the waste in
large areas of land results in the formation of landfills which
have dangerous consequences. The odour of the rotten waste
pollutesthesurroundingenvironmentbyreleasingafoul smell.
The disposal of the waste in water bodies contaminates all the
linking oceans and seas which affect the quality of drinking
waterandalsothelivesofthe wateranimals. Thetoxic gasesare
released intothe airand inturn the whole ecosystemis affected.
Therefore waste managementis a very serious issue in today’s
era. [f the waste produced is effectively handled at the source
level,alotofthingscan bechangedandprevented.

Thesegregationofwasteintowet, dryand metallic categories
can help in discarding the waste appropriately and in
implementingtheprincipleofReuse, ReduceandRecycle. The
wetwastecanbedecomposed to produce manure forthe plants,
the metallic waste and the dry waste can be recycled. Thus the
Automatic Waste Segregator has

alotofapplicationsinthemanagementofthe waste. Thesystem
separates the waste in 3 differentbinsunderthe category of wet,
dryandmetallic. Differentsensorsare usedforthedetectionof
the type of waste. The level of the garbage in the bins is
monitored continuouslysothatthebinsdon’toverflowandthey
are emptied timely. The notification is sent to the concerned
authoritywiththelocationatwhichthebinisplaced.

II. RELATEDWORKS

WasteSegregationusingDeepLearningAlgorithm

This paper presents automatic waste classification based on
Convolution Neural Network. It separates the waste into non-
biodegradable and biodegradable categories using Deep
learning based image classification. The concept of Deep
Learning permits “processing of numerous layers through the
computational models in order to learn data representations
withabstractionofmultiplelayers.” Thisisappropriateforhuge
measure of waste. Classification of the materials in real time is
donebyusingwebcamwithpythonindexpackage. Tensor flow
and Spyder aretheopen source software libraries thatare used.
The training process is very time consuming. It prevents
manual work to a large extent. The system reduces pollution
levelto alarge extend and has a possibility of becoming a large
frameworkinthecomingyears.[1]
WasteManagementusingInternetofThings(IoT)

This paper studies the amount oftime and money thatis wasted
dueto the scheduled visits to the dustbins in the area. There are
timeswhentheworkersfindthebinstobeoverflowingandother
times when the bins are not even filled to the brim. This causes
one of the main reasons for inefficiency in proper collection of
wasteandisalsoharmful fortheenvironment. Henceasmartbin
whichis solar powered and compacts the wasteis developed. It
hassensorspresentinitwhichscreenshowmuchwastehasbeen
amassed and consequently makes the waste compact so that it
holds upto 10 times ofthe ordinary containers. It can remotely
transmit the fill level utilizing cloud server. The bin can be
utilized as a Wi-Fi hotspot and is powered by either battery or
solar energy. It detects how much waste is inside the
compartment and remotely transmits fill level data to cloud
server. Thisresults in productive utilization of time and keeps
theroadsmorehygienic.[2]
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10T Based Smart Garbage Monitoring and Alert System
Using ArduinoUNO

It builds up a system for disposal of garbage by notifying an
alarmto the web server ofthe municipal corporation. Itnotifies
the moment of cleaning the waste in the bin by keeping
legitimate check on level of trash filled. The ultrasonic sensor
connected to the Arduino UNO is used to measure the trash
collected in the container. The entire procedure is maintained
byincorporatingandutilizing GSMandGPSbasedonInternet
of Things. An Androidapplicationiscreated and ithas constant
connection to the municipal web server to upload the alert
received fromthe Arduinoandensuresremoteobserving.[3]
Standalone Frequency Based Automated Trash Bin and
SegregatorofPlasticBottlesand TinCans

The paper shows how the piezoelectric amplifier framework
can be utilized for input signal procurement and noise can be
eliminated using a comparator. The average frequency
response of the object triggers the framework as it hits the
platform. The Arduino decides the further processing steps.
Galvanizedironisusedforthefabricationoftheplatformanditis
associated with a DC engine thatisolates the items. Thereisan
overlapping in the frequencies of the metal jars and plastic
found with middle values of frequencies in spite of the fact that
there were barely any examples which cause the overlapping.
When the bottom of the plastic container hit the platform first,
results demonstrated the framework's precision when the top
hit the stage initially was higher contrasted with the bottom
value.[4]

Eco-Friendly IOT Based Waste Segregation and
Management

The viable and effective techniques for assortment and
isolation of waste at residential level dependent on the
nature of composition are concentrated in this paper. The
waste is put away as it needs to be in their particular
portionsofthedustbinasmetal, plasticandbiodegradable. The
biodegradablewasteisdistinguishedbythedischargeof
methanegasandafteraparticularamountofgas, liquidis
sprayedonit. Thefillstatusof thedustbinisobserved anddata
issentutilizing Wifimodule. Atthepointwhenacertainlevelis
reached, notificationissenttotheclienttoadvise that the
specific portion is covered and it must bediscarded. The
wholesetupofthebinisdrivenby STM32microcontroller.
Likewisetheplasticjustasmetal wastearerecognized and
isolated into their separate areas utilizingcapacitiveand
inductivesensorsrespectively.[5] Automated Waste
Segregator
Thepaperdepictsasimpletoutilizeandacheapway for
segregation by introducing an Automated Waste
Segregator. Itis segregates the waste into wet waste, dry waste
and metal waste. It utilizes capacitive sensors to perceive wet
and dry waste and parallel resonant impedance identifying
componenttoperceivemetallicthings. Withanorderedpriority
ofsegregatingthe wet,dryand metal waste, onlyasingletype of
waste can be isolated at once. Blended kind of waste is isolated
by upgrades which utilize the buffer spaces. The detection of
metalwaste is comparatively less, and the whole module can
be

ISSN 2321-2152
www.ijmece.com

Vol 13, Issue 1, 2025

putinasolitary stage where the entity is steady to ensure better
results.[6]

ANovel Approach For Waste Segregation At Source Level
ForEffectiveGeneration OfElectricity—GreenBin
Thepaperportraystheinnovationofautomatingtheisolationof
dry waste into plastics, metal, paper and glass at accessible
commercial level. Theisolation ofthe waste is determined and
influenced when the waste products get contaminated. The
Green Bin is intended for mechanized waste isolation at local
levelitself. Itcomprises of inductive metal sensor, capacitive
moisture sensor, odour sensor and methane sensor. Capacitive
based moisture sensor is utilized to decide the moisture level
presentinthewaste. Theinductivebasedmetalsensorisutilized
to detect metal content in the waste. The affirmation of food
wasteisdeterminedbymethanesensor.[7]

II1. METHODOLOGY

The Automatic Waste Segregator System is driven by the
Microcontroller Arduino UNO. All the components that are
connected to Arduino UNOare programmed using the Arduino
IDE. The program is written in Embedded C language and it
reads the input/output pins of the components. The conveyor
beltsystemmoveswhenitsensesthe garbage. Theservomotors
are present to deflect the wet, dry and metallic waste into the
specific bins. The metallic waste is detected by Inductive
Proximity sensors. The dry waste has paper and plastic which
are differentiated using the Capacitive Proximity sensor. The
wet waste is examined with the help of Moisture sensor. The
measure of the dustbin level is calculated by the Ultrasonic
sensor connected atthe edge ofthe dustbin. When the dustbin s
full, a message- “BIN IS FULL” is sent to the cleaning
authorities. The message is sent using the GSM module that
providesthecommunication between the binand the authority.
Thelocation ofthebincanalso besent. The locationis known
with the usage of GPS module that is connected to the system.
Thefig.1showsthestepwiseworkingofthewholesystem.
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Fig.1.Flowdiagramofthemodel
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Iv. HARDWAREREQUIREMENTS
ARDUINO UNO-Itisan “open-source electronics platform”
dependent on simple to interface hardware and execute
programming. The assortment of chip and controllers is done
with the help of Arduino board structures. The Arduino boards
areequipped with 14digital pins forinputoroutput,and6analog
pins for input that are used to interface different circuits. The
customization of microcontrollers is done by utilizing
Embedded C and C++ programming codes. Arduino
microcontroller gives an Integrated Development
Environment (IDE) that supports different programming
languages. Current Arduino boards are programmed by means
ofUniversal Serial Bus(USB).

1. FORSEGREGATION:
CONVEYOR BELT- The belt is the moving object of the
system. The systemisacombination ofatleasttwo pulleys that
ensure circular movement ofthe belt which pivots about them.
Thebeltand the object placed onitmove forward asthe pulleys
are powered. The pulley which is powered is the driver pulley
andtheunpoweredpulleyistheidlerpulley.

DC MOTOR- It is utilized to drive the conveyor belt. It is
interfaced with the Arduino UNO by means of L298 bridge IC.
The direct current energy is converted into mechanical energy
with the help ofthe rotational motor. A variable supply voltage
is used to control the speed of the engine. The speed is also
affected by changing the quality of current in the field
windings.

SERVO MOTOR- 1t is used to deflect the waste to the
respective bins. A servomotor is defined by “a rotary
actuator orlinear actuator that takes into account exact control
of angular or linear position, velocity and acceleration.” A
suitable motor is coupled to a sensor for obtaining position
feedback. The digital or analog input control signal represents
thepositiondirectedfortheoutputshaft.

MOISTURE SENSOR-Itisusedtoidentifyifthe garbageis
wet or dry. The content of moisture in the waste is tested and
accordinglyitisdroppedintheappropriatedustbin.

PROXIMITY SENSOR- The presence of objects is detected
withoutany physical contact with the help of proximity sensor.
It detects objects by “emitting electromagnetic field or
electromagneticradiation and observes the changesin the field
or return signal.” The Inductive proximity sensor is used to
identify the metallic waste. For the identification of paper and
plastic Capacitive Proximity sensor is used. It also
differentiatesbetween themaspaperandplastichavedifferent
permittivity value.

2. FORDETECTIONOFWASTELEVEL:
ULTRASONIC SENSOR- It is used to keep check on the
garbage level of the bin. The acoustic Ultrasonic sensor is
divided into three categories: receivers, transceivers and
transmitters. The transmitters radiate the ultrasound

by
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convertingelectrical signalsinto ultrasound. Itisthenreflected
by the obstacle and received by the receiver that converts the
ultrasound into electrical signal. The reflected signals are used
tointerpretthepositionofthegarbageinthebin.

GSM MODULE- Mobile telephone technology is used in
GSM to provide a data link to a remote network. Itis like a sim
thatisconnectedtothe Arduinoalongwithvarioustypesofdata
obtained fromtheboard. Theboard haspins totakeout+5V or
othervaluesofpowerandgroundconnections. TTL-levelserial
interfacewiththehostisimplementedinthistechnology.

GPSMODULE-Itisaroutingdevicethatisconnected withthe
ArduinoUNOthatusestheGlobal Positioning System (GPS)to
determinethelocationofthebin. Therecordedlocationissentto
theauthoritiesusingtheGSMmoduleembeddedintheunit.

-

-

Fig.2.Blockdiagramoftheproposedsystem

V. SOFTWAREREQUIREMENTS
ARDUINO IDE- A cross platform application comprising
functionsthatarecodedinEmbedded Cand C++. Theprograms
arewrittenanduploadedto ArduinoboardsusingtheIDE.Inthis
system, theprogramiswrittenin Embedded C forthe working
of the hardware components. The program consisted of
separate methods for the detection of metallic, dry and wet
waste. One method was written for sending the message to the
authorities along with the location of the bin. The location of
thebinwasdeterminedbyanothermethodthatprogrammedthe
GPS module. The program code written on Arduino IDE was
thenfedtothe Arduinofortheworkingofthewholesystem.

VI CONCLUSION

With the second largest population in the world, India is a
developing country which has large amount of waste produced
everyday. There is production of 62 million tons of municipal
solid waste (MSW) each year in Urban India. 70% of which is
collectedand20%getstreated. Becauseof

--

14


http://www.ijmece.com/
https://zenodo.org/records/14631068
https://en.m.wikipedia.org/wiki/Municipal_solid_waste
https://en.m.wikipedia.org/wiki/Municipal_solid_waste

NILITMECE

R S

https://zenodo.org/records/14631068

thenature of differenttypesofwasteitisverydifficulttodiscard
the waste. Segregation plays a very importantrole by reducing
the waste by reusing. Treating the waste also becomes easier if
segregation is done at the base level. The fig. 3 shows the
increase in the waste generated from the year 2016, to 2030 till
2050acrossvariouspartsoftheworld.

Millions of tonnes per year

MiddleEatend - Sub-Saharan Aftica Latin America and  Noeth America Southdsia  Eastand Central  East Asiaand
North Africa Caribbean Asla Pacific

Fig.3.Estimatedincreaseinwasteproductionacrosstheworldtillthe year
2050.Thebluedatarepresentstheyear2016,redrepresents2030, andgreen
represents2050.

Hence this indicates the increase in requirement for efficient
processing of the waste to maintain ecological balance. The
model developed in this paper is efficient and durable since it
requires less power forits operation and nohumansupervision.
The model can also detect when the bin is full asking the
authorities to come and collect. This efficiently reduces man
power, wastage of time and fuel required by the collecting van.
This model fits perfectly as areplacementt to older bins and
workswell with the idea of smartcity. With the future scope the
bins can be made solar powered with better segregation
techniques like digital image processing and the waste
collectedinthebinscanbemadecompacttoincreasethestorage

capacity.

(1]

(5]

(6]

(7]

ISSN 2321-2152
www.ijmece.com

Vol 13, Issue 1, 2025

VIL REFERENCES

R.S.Sandhya Devi, Vijaykumar VR , M.Muthumeena, “Waste
Segregation using Deep Learning Algorithm”, International
Journal ofInnovative Technologyand Exploring Engineering

Himadri Nath Saha, Supratim Auddy, Subrata Pal, Shubham
Kumar, Shivesh Pandey, Rakhee Singh, Amrendra Kumar
Singh, Swarnadeep Banerjee, Debmalya Ghosh, Sanhita Saha,
“WasteManagementusing Internetof Things(IoT)”,IEEE 2017

K.Harika, Muneerunnisa, V.Rajasekhar, P.Venkateswara Rao,
L.J.N SreeLakshmi, “IOT Based Smart Garbage Monitoring and
AlertSystemUsing ArduinoUNO”

Marloun SEJERA, Joseph Bryan IBARRA, Anrol Sarah
CANARE, Lyra ESCANO, Dianne Claudinne MAPANOO,
John Phillip SUAVISO, “Standalone Frequency Based
Automated Trash Bin and Segregator of Plastic Bottles and Tin
Cans”,IEEE2016
Santhosh Kumar BR, Varalakshmi N, SoundaryaS Lokeshwari,
Rohit K, Manjunath, Sahana D N, “Eco-Friendly 10T Based
WasteSegregationand Management”, IEEE2017
AmruthaChandramohan, Joyal Mendonca, NikhilRavi Shankar,
Nikhil U Baheti, Nitin Kumar Krishnan, SumaM S “Automated
WasteSegregator”,IEEE2016
Rajkamal R, Anitha V, Gomathi Nayaki P, RamyaK, Kayalvizhi
E, “A Novel Approach For Waste Segregation At Source Level
ForEffective Generation OfElectricity- GREENBIN”

15


http://www.ijmece.com/
https://zenodo.org/records/14631068

