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Abstract— This project develops a complete automatic 

waste– dispose system which is very suitable for crowded 

cities. It employs both collection and segregation of waste. 

In this project, the collection part consists of specially 

designed waste baskets placed at road-sides in a fixed 

distance gap. An IR sensor pair is attached in top side of 

each basket and is wired with a microcontroller oriented 

system. Motors of waste removing conveyer belts are 

operated at time to time via program loaded in the 

microcontroller. When the IR-sensor sense, it means the 

basket fills and an automatic servo motor mechanism rotate 

the basket and put down the waste to the sub conveyer. The 

sub conveyer places the waste to the perpendicular main 

conveyer. Similarly each basket has each sub conveyers and 

all these moves the waste to main conveyers. The segregator 

part of the project is designed such that it sort the refuse into 

metallic, wet waste (bio-degradable) and dry (non-bio 

degradable) wastes. It employs parallel resonant impedance 

sensing mechanism to identify metallic items and capacitive 

sensor to distinguish between wet and dry waste. 
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I. INTRODUCTION 

Nowadays, people have become more concerned about the 

environment and begin to increasingly separate their waste. 

The waste is separated at home and later deposited in 

outdoor recycling bins located at a recycling spot. When 

recycling bins are full, collecting vehicles, owned by public 

or private companies, continuously collect such waste thus 

providing a useful service for the population and the 

environment. Ideally, after bins are full, the waste should be 

collected in a short period of time and periodically. In 

reality, without a monitoring system for detecting the filling 

level of recycling bins, the collecting authority has 

difficulties in optimizing routes for the collecting vehicles. 

Without a monitoring system, waste collection sometimes 

fails, resulting in collecting an empty recycling bin, one with 

a very-low fill level, or even one that was full a long time 

ago (generally meaning that the area around the bin is full of 

dumped waste). This leads to a waste of time and fuel, 

which is reflected in losses for the managing companies, 

since their source of revenue comes from the amount of 

collected waste destined for recycling.  

It is an embedded platform for monitoring the 

filling level of recycling bins, and to dispose the waste 

automatically through conveyor belts. We should arrange 

waste baskets designed specifically at road-sides in a fixed 

distance gap. The filling level of each bin is detected using 

IR sensor. The IR sensor pair is attached to top side of each 

basket. Each bin will have separate sub conveyer belts and 

all these sub conveyer belts are connected to main conveyer 

belt. When any of the waste bin is filled, the IR sensor 

detects it and the waste is disposed into the sub conveyer 

belt. Likewise the wastes from all sub conveyer belts will 

get collected in the main conveyer belt. The wastes from the 

main conveyer belt are given into the segregator. The 

segregator separates the wastes into dry, wet and metallic 

wastes. A monitoring system is used in the main station in 

order to detect any faults in the system. 

II. LITERATURE SURVEY 

A. Concept, Design and Implementation of Automatic 

Waste Management 

Proposes an advanced method in which waste management 

is automated. Radio Frequency Identification (RFID) is one 

of the most promising and anticipated technology in recent 

years. The system makes use of radio frequency (RF) tags 

and web support. This work present here certainly provides 

a novel approach in handling and disposing off the day to 

day solid waste in an efficient and easy way. The system 

consists of four main subsystems namely Smart Trash 

System (STS), Local Base Station (LBS), Smart Vehicle 

System (SVS), and Smart Monitoring and Controlling Hut 

(SMCH). The proposed system would be able to automate 

the solid monitoring process and management of the overall 

collection process. The technologies that would be used in 

the proposed system are good enough to ensure the practical 

and perfect for solid waste collection process monitoring 

and management for green environment. We designed a 

method for managing the waste in an efficient way in order 

to reduce the improper utilization of valuable resources like 

human effort, time and cost. The main element in this 

project Smart Trash System consists of a Smart Trash Bin. 

The transmitted signal is received by a RF receiver in local 

base station and that signal is decoded and sends to 

monitoring cum controlling hut. There the information about 

the Bin is displayed and controlling hut will pass the 

information signal to the Smart Vehicle System. Once it 

receives the information signal then it will move to the spot 

and will collect the waste and send a Trash Bin Full status to 

the monitoring and controlling hut. The hut will send back a 

task done signal to the vehicle. 

B. FPGA Implementation of Solid Waste Bin Monitoring 

and Collection System 

Proposes an integrated system consisting of 4 pair of remote 

sensor, 2 modules of Global System for Mobile 

communication (GSM) and General Packet Radio Service 

(GPRS) The FPGA module would automatically retrieve all 

levels of Remote sensors information from the bin. with the 

help of modules, mounted with each bin. GPS/GSM would 

give the location information of the collection truck. The 

GPRS communication system will help the center server to 

update all the information immediately and automatically. 

The performance of the proposed system has been 

implemented in such a way that it is much better than the 

existing system in every aspect such as precision, real time 

and reliability and high speed data transmission. Basically, 
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the project is focused on the hygienic environment of our 

surrounding. Solid waste without proper management in the 

urban area causes many challenges .Due to improper 

management; it affects the human health of the particular 

surrounding. In our proposed system the sensing unit, 

consisting of 4sensors which are mounted on the bin, will be 

automatically updating the status of the bin continuously. 

So, we can easily identify the over flowing bin status and 

also suddenly arrange the truck service for cleaning through 

SMS service. We are going to use 4 infrared sensors in our 

project.IR Sensors use a specific light to detecta selected 

light wavelength in the Infra- Red (IR) spectrum. LED 

produces light at the same wavelength as the sensor does. 

When an object comes closer to thesensor, the light from the 

LED falls on the object and reflects back to the light sensor. 

This results in a large jump in the intensity, which can be 

detected using a threshold. The sensors give 4 levels of 

status in the bin FPGA gets all the sensor status of the bin 

and enables the GPS system. For real time application, we 

need very fast and speedy response. So, we are going to use 

FPGA in our project. The information of the bin will be 

communicated through the GSM network. The information 

for the truck location will be updated in the system of the 

server section. Through this project, we are trying to make 

the system easy for the people who are in authority of the 

waste management. Once the truck gets located, the person-

on- duty will be informed by sms service through the GSM 

network. It will be very easy for the senior authority people 

to check whether the person on-duty is a responsible one or 

not which is eventually helpful to the government.  

C. Automated Waste Segregator 

Proposes an Automated Waste Segregator (AWS) which is a 

cheap, easy to use solution for a segregation system at 

households, so that it can be sent directly for processing. It 

is designed to sort the refuse into metallic waste, wet waste 

and dry waste. The AWS employs parallel resonant 

impedance sensing mechanism to identify metallic items, 

and capacitive sensors to distinguish between wet and dry 

waste. Experimental results show that the segregation of 

waste into metallic, wet and dry waste has been successfully 

implemented using the AWS. Waste is pushed through a 

flap into the proposed system. An IR proximity sensor 

detects this and starts the entire system. Waste then falls on 

the metal detection system. This system is used to detect 

metallic waste. After this the object falls into the capacitive 

sensing module. This module distinguishes between wet and 

dry waste. After the identification of   waste, a circular base 

which holds containers for dry, wet and metallic waste is 

rotated. The collapsible flap is lowered once   the container 

corresponding to the type of garbage is positioned under it. 

The waste falls into the container and the flap is raised. The 

waste in the containers now can be collected separately and 

sent for further processing. Automated Waste Segregator 

has been successfully implemented for the segregation of 

waste into metallic, dry and wet waste at a domestic level. 

However, it cannot segregate ceramic into dry waste 

because of its higher relative dielectric constant when 

compared to other dry wastes. Noise can be eliminated in 

the sensing module to increase   accuracy and overall 

efficiency. The system can segregate only one type of waste 

at a time with an assigned priority for metal, wet and dry 

waste. Thus, improvements can be made to segregate mixed 

type of waste by the use of buffer spaces. Since, the time for 

sensing metal objects is low the entire sensing module can 

be placed along a single platform where the object is stable 

to ensure better result? When the waste is segregated into 

basic streams such as wet, dry and metallic, the waste has a 

higher potential of recovery, and consequently, recycled and 

reused. The wet waste fraction is often converted either into 

compost or methane-gas or both. Compost can replace 

demand for chemical fertilisers, and biogas can be used as a 

source of energy. The metallic waste could be reused or 

recycled. Even though there are large scale industrial waste 

segregators present, it is always much better to segregate the 

waste at the source itself. The benefits of doing so are that a 

higher quality of the material is retained for recycling which 

means that more value could be recovered from the waste. 

The occupational hazard for waste workers is reduced. Also, 

the segregated waste could be directly sent to the recycling 

and processing plant instead of sending it to the segregation 

plant then to the recycling plant. Currently there is no 

system of segregation of dry, wet and metallic wastes at a 

household level. J.S. Bajaj has recommended that a least 

cost, most appropriate technological option for safe 

management should be developed. The purpose of this 

project is the realization of a compact, low cost and user 

friendly segregation system for urban households to stream 

line the waste management process. To achieve the 

segregation, two DC geared motors are used. 

III. DESIGN OVERVIEW 

The proposed system mainly consists of two waste baskets. 

The circuit uses an IR sensor for detecting the level of the 

waste bin. The IR pair consists of IR transmitter and IR 

receiver. Here the IR transmitter is an LED and IR receiver 

is a photo detector. The IR transmitter transmits light to the 

IR receiver placed above it. When receiver doesn’t receive 

this light voltage drop occurs ,it indicates that the bin is 

filled. Here each waste bin will have separate conveyor belts 

and these conveyor belts will be connected to the main 

conveyor belt. Using servomotor the wastes are placed on 

sub conveyor belts and finally the main conveyor belt will 

carry out the waste to the segregation part. Here we need 

two sub conveyor belts. Each conveyor belt uses two motors 

and it is driven by motor drivers that drive two motors in 

either direction according to the program written in the PIC 

microcontroller. The waste is dumped into the AWS by 

pushing it through a flap. This flap comes in the proximity 

of the IR proximity sensor which marks the entry of the 

waste. The sensor sends an interrupt to the microcontroller 

which comes out of the low power mode. It then initializes 

the sensor modules. The initialization of all modules ensures 

that any dynamic changes in the environment do not affect 

the sensing. The object moves over the incline and falls on 

the inductive coil. The circuit is connected to LDC 1000 

inductance to digital converter. This measures the parallel 

resonance impedance of a LC circuit and return data as a 

proximity value. This data changes whenever another 

metallic object is introduced in the vicinity of the coil. If the 

type of garbage is not metallic then the capacitive sensing 

module continues to sense the object, else the sensing 

module is stopped and the actuators are activated. The 

property used for segregation of waste is the relative 
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dielectric constant. Wet waste has a higher relative dielectric 

constant than that of dry waste because of the moisture, oil 

and fat, content present in kitchen waste. If the change in the 

capacitive count is greater than threshold then the type of 

garbage is inferred as wet waste else to achieve the 

segregation, two DC geared motors are used. They are 

cheaper as compared to the stepper motor and provide a 

solution suitable for this application, it is dry waste. Thus 

the type of waste is identified and actuators are activated. 

 
Fig. 1: Block diagram 

 
Fig. 2: Circuit Diagram 

IV. HARDWARE DETAILS 

A. Power Supply (12v, 7a Lithium Ion Battery) 

A lithium-ion battery (sometimes Li-ion battery or LIB) is a 

member of a family of rechargeable battery types in which 

lithium ions move from the negative electrode to the 

positive electrode during discharge and back when charging. 

B. Microcontroller (PIC16F877A) 

PIC is a family of architecture microcontrollers made by 

Microchip Technology, derived from the PIC1650 originally 

developed by General Instrument's Microelectronics 

Division. The name PIC initially referred to "Peripheral 

Interface Controller".   

C. IR Pair 

If the IR LED emissions become incident on the photodiode, 

the photodiode‘s resistance comes down to a finite value. 

The drop across the 10K series resistor is what we use as the 

input, which is compared with the threshold. 

D. Motor Control Circuitry  

The L293 and L293D are quadruple high-current half-H 

drivers. The L293 is designed to provide bidirectional drive 

currents of up to 1 A at voltages from 4.5 V to 36 V. The 

L293D is designed to provide bidirectional drive currents of 

up to600-mA at voltages from 4.5 V to 36 V. 

E. Servo Motor 

A servo motor is basically a DC motor (in some special 

cases it is AC motor) along with some other special purpose 

components that make a DC motor a servo. In a servo unit, 

you will find a small DC motor, a potentiometer, gear 

arrangement and an intelligent circuitry. 

F. Capacitive Sensor 

Principle: A combination of plates which can hold an 

electric charge is called a capacitor. The capacitor may be 

characterized by q, the magnitude of charge on either 

conductors, and by V, the positive potential difference 

between the conductors .The ratio of charge to voltage is 

constant for each capacitor, and is called the capacitance (C) 

of the capacitor. 

G. Metal Detector 

A metal detector is an electronic instrument which detects 

the presence of metal nearby. Metal detectors are useful for 

finding metal inclusions hidden within objects, or metal 

objects buried underground. 

H. Conveyor Belt 

A conveyor belt is the carrying medium of a belt conveyor 

system (often shortened to belt conveyor). 

V. SOFTWARE DETAILS 

Embedded systems are systems which perform a specific or 

a pre-defined task. It is the combinations of hardware and 

software. It is nothing but a computer inside a product. It is 

a programmable hardware design nothing but an electronic 

chip. A general-purpose definition of embedded systems is 

that they are devices used to control, monitor or assist the 

operation of equipment, machinery or plant. “Embedded” 

reflects the fact that they are an integral part of the system. 

In many cases their embedded may be such that their 

presence is far from obvious to the casual observer and even 

the equipment for some time before being able to conclude 

that an embedded control system was involved in its 

functioning. At the other extreme a general-purpose 

computer may be used to control the operation of a large 

complex processing plant, and its presence will be obvious. 

All embedded systems are or include computers or 

microprocessors. Some of these computers are however very 

simple systems as compared with a personal computer. The 

very simplest embedded systems are capable of performing 
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only single functions to meet single functions to meet a 

single predetermined purpose. In more complex systems an 

application program that enables the embedded system to be 

used for a particular purpose in a specific application 

determines the functioning of the embedded systems. The 

ability to have programs means that the same embedded 

system can be used for a variety of different purpose. In 

some cases a microprocessor may be designed in such way 

that application software for a particular purpose can be 

added to the basic software in a second process, after which 

it is not possible to make further changes. The applications 

software on such processors is sometimes referred to as 

firmware. The simplest devices consist of a single 

microprocessor (often called a “chip”), which may itself be 

packaged with other chips in a hybrid systems or 

Application Specific Integrated Circuit (ASIC). Its input 

comes from a detector or sensor and its output goes to a 

switch or an activator which (for example) may start or stop 

the operation of a machine or, operating a value, may 

control the flow of fuel to an engine. 

VI. CONCLUSION 

Waste management and segregation is the need of the hour, 

as pollution caused by these waste materials has become a 

great threat to the world we live. Waste management is all 

those activities and action required to manage waste from its 

inception to its final disposal. The project proposed here 

aims to design a system which collects transports and 

segregates the wastes. It is an embedded platform for 

monitoring the filling level of recycling bins, and to dispose 

the waste automatically through conveyor belts. We should 

arrange waste baskets designed specifically at road-sides in 

a fixed distance gap. The filling level of each bin is detected 

using IR sensor. The IR sensor pair is attached to top side of 

each basket. Each bin will have separate sub conveyer belts 

and all these sub conveyer belts are connected to main 

conveyer belt. When any of the waste bins is filled, the IR 

sensor detects it and the waste is disposed into the sub 

conveyer belt. Likewise the wastes from all sub conveyer 

belts will get collected in the main conveyer belt. The 

wastes from the main conveyer belt are given into the 

segregator. The segregator separates the wastes into dry and 

metallic wastes. The proper management of waste reduces 

the volume of landfills, reduce air and water pollution, 

reduce greenhouse gas emission and preserve natural 

resources for future use. 

VII. FUTURE SCOPE 

The segregated waste materials can be segregated into 

biodegradable, non biodegradable and metals and can be 

recycled. These discarded items can be processed to extract 

or recover materials and resources or convert them to energy 

in the form of useable heat, electricity or fuel. Overall 

system monitoring using zigbee. 
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