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Abstract :  The rapidly increasing population increases the waste being generated on daily basis. Garbage is a very serious issue in 

the current scenario. Garbage is increasing day by day in a very rapid manner. Due to the increase in population, there is also an 

increase in urbanization and industrialization which in turn increases the waste/garbage. Due to less management, all the garbage 

is dumped into landfills without segregating it. Greenhouse gases are evolved from the garbage if it is not segregated. Even the 

segregation which is done by rag pickers is time-consuming and doing so has a bad effect on the health of those people who are 

exposed to such wastes. The primary point of this paper is to review the automatic garbage segregator. 

INTRODUCTION 

With the ever-increasing urbanization all over the world, we need a sustainable development plan. And one of  the most important 

part of the urban development plan is waste management which involves effective and efficient process from beginning of the 

collection of waste to the dumping of the waste hygienically. 

According to the MOHUA (Ministry of Housing and Urban Affairs) of India, every day 1.15 lakh tonnes of strong waste and sixty 

two million garbage annually is generated all over India. Of this 1.15 lakh tonnes of waste, 30-55% of waste is 

biodegradable(natural remember) and five-15% of this waste is recyclable. It could be very tough to segregate the rubbish 

manually. The low and middle-income suffer from garbage segregation and dumping troubles. The economic value of the waste is 

not obtained till it is recycled. Therefore these kinds of create the need for a device that may segregate the rubbish primarily based 

on dry, wet, and steel waste. The most important reason of this device is to make it compact, low cost and person-pleasant. This 

tool uses two distinct varieties of sensors to segregate the waste into 3 extraordinary classes dry, moist and metal. When waste 

enters the Conveyor belt it gets sensed by using the proximity sensor and if the waste is metal it is pushed into the metallic bin and 

if it is no longer then  waste movements in addition. A soil sensor is positioned to experience if the waste is moist. If it's far moist 

then waste gets pushed into the wet waste bin. If it’s no longer then waste movements in addition and falls off into the dry waste 

bin.  

 

AIM OF THE PROJECT 

This paper deals with an implementation of Arduino Based Garbage Segregator Using sensors and LCD. Garbage dumping and 

recycling is very costly due to bad management of garbage segregation. Thus segregation of garbage before dumping to the 

dumping grounds is necessary. Also keeping in the mind of low cost features. So, the idea  is to create a device which is easy to 

operate and have a low cost.  

Total MSW(Municipal Solid Waste) Generation
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This tool is designed to segregate the waste at home level itself considering the categories as wet, dry and metal waste. Another 

aim of this project is that, to reduce the time consumed in the separation of waste for different purposes like recycling waste. 

This framework is easy to operate and user-friendly so anyone can operate it conveniently. 
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The components of the proposed system are: 

• M1: Motor M1 is used to move the conveyor belt. 

• M2: Motor M2 is used to push the wet garbage. 

• M3: Motor M3 is used to push the metallic waste. 

 

Working: This tool is designed to segregate the waste into three different categories like dry, wet and metallic. The Arduino Uno 

is connected with a soil sensor and a proximity sensor which is used to segregate the waste. A Soil Sensor is used to segregate dry 

and moist waste and a proximity sensor is used to segregate steel waste. 

When the power is applied, the conveyor belt motor turns on and the conveyor belt starts moving. And a 9V battery is connected to 

Arduino Uno through which soil sensor and proximity sensor gets power. And a LCD is also connected with the Arduino which is 

used  to display which type of waste is being detected(like dry, wet, metallic). When waste comes in contact with the soil sensor 

probe it detects if the waste is moist or not, if it is then motor M1 turns OFF and motor M2 turns ON and waste is pushed into the 

moist waste bin and a message is displayed on the LCD screen (“Wet Waste”). If waste is not  moist then the motor M1 turns on 

and conveyor belt starts moving till  waste comes in contact with the proximity sensor then it detects if the waste is steel or non-

metal. If waste is steel then motor M1 turns OFF and motor M3 turns ON and the waste is  pushed into the metallic bin and message 

is being displayed on LCD screen (“Metallic Waste”) else motor M1 turns ON  moves further and the waste falls in the dry waste 

bin. And after this process is completed all of the waste is placed into their respective bins according to the waste category.  
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Flowchart: 
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Technological Specification: 

 

 Arduino Uno 

 Metal Sensor 

 Soil Sensor 

 Relay Module 

 DC Motor 

 Liquid Crystal Display 

Arduino Uno: Arduino Uno is an open - source micro-controller board  that runs on ATMEGA 328 P microcontroller. It has 14 

digital input/output pins(wherein 6 can be used as PWM outputs),6 analog inputs , a sixteen MHz ceramic resonator, a USB 

connection ,Power  jack, an ICSP header and a reset button. It may be Programmed by Arduino IDE( Integrated Development 

Environment) that supports embedded C , its backend is constructed by means of the use of Java .The Hardware board is evolved 

by way of Italy based totally hardware organisation Arduino. Cc. Uno consist of an USB port with the assist of this port we will 

add the code to the board and This USB port also can used to energy the board by connecting it to a computer or PC, and In addition 

to it a DC enter energy jack and a  battery of  9V is used to power arduino board. 

Metal Sensor: Metal sensor or additionally called inductive proximity sensor is used to come across steel close to the sensor with 

out physical touch  with the metal. Sensing Capacity of this sensor totally relies upon at the steel this is being detected . Some 

Applications  of this inductive sensor are metallic detector for  safety and in parking.. 

Soil Sensor: Soil Sensor is the kind of sensor which measures the volumetric content material of  water within the soil and it detects 

moisture of the soil. Soil Moisture Sensors include the volumetric water content material not directly through utilizing a few 

different belongings like electric resistors, dielectric regular. In Some cases , Moisture Sensor generates a voltage proportional to 

the dielectric permittivity after which measures the volumetric content material of the fabric. 

Relay Module: Relay Module is an electrically operated  transfer this is used to show ON or OFF , deciding to allow contemporary 

go through or not. These Relay Modules can be controlled with low voltages like 5 V furnished by the Arduino pins . 

DC Motor: D.C Motor is an electrical Machine  that converts electrical energy into mechanical strength. It is  a motor that is 

operated with the aid of Direct Current or DC is referred to as a D.C Motor. Mostly the primary inner mechanism of D.C motor is 

to opposite  the route of contemporary glide  in a part of Motor. This D.C  Motor is also used in  numerous small variations in toys 

and different many home appliances. One of the main motives for the use of D.C Motor over different automobiles is their capability 

to control their pace, that's vital for business equipment. These D.C Motor are able to at once Start , Stop and Reverse at any time 

that's essential for use in numerous places. 

Liquid Crystal Display: It is a flat panel display that makes use of  houses of liquid crystals. LCD displays are  very popular and 

widely used in lots of electronics projects because they're exceptional for showing simple records like Sensor Data. These L.C.D 

presentations do no longer emit mild at once , instead they use a backlight to broaden pics in unmarried color. LCD displays are 

typically used in tv panels , laptop  video display units and different tool panels as nicely. In 16x2 LCD method it could display 

sixteen characters in keeping with line and there are 2 such lines. In this show every person is displayed using a 5x7 pixel matrix. 

Advantages of Proposed Project: 

 

Portability: It is a compact device which consists of many sensors which are all combined by using Arduino. 

 

Cost: This device is small in size and consists of basic components that's why it is cost effective. 

 

Simple: Due to the use of simple components like sensors and LCD, it is simple in use and for maintenance. 

 

Conclusion: Execution of this framework at a neighborhood level like social orders, instructive foundations, and so on can decrease 

the weight on the nearby authorities. This automatic framework, when improved can be high-yielding and can decrease financial 

load to the management, further reducing the risk to human. Utilizing a transport line makes the framework undeniably more precise, 

financially savvy and furthermore simpler to introduce and use at a homegrown level. Isolating this multitude of squanders at a 

homegrown level will likewise be efficient. While carrying out our framework we ran over numerous issues like the detecting scope 

of inductive nearness sensor, the precision of the dampness sensor, changing the scope of IR sensors and some more, yet utilizing 

a few alterations we attempted the make the framework as dependable as conceivable however not totally great. 

 

Future Scope: This sort of item can be utilized in lodging social orders, workplaces, and so forth. Since it is financially savvy, it 

tends to be carried out for an enormous scope too for certain changes. Utilizing a mechanical arm alongside a transport line will 

make the course of isolation simpler. Additionally, more sensors can be utilized to isolate bio-degradable and non-bio-degradable 

waste, plastics, reuse squander, e-squander, clinical waste. 
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