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ABSTACT: 

    In the present day situation, commonly we see that the rubbish canisters or Dust receptacle are put at open 

puts in the urban communities are flooding because of increment in the waste each day. It makes unhygienic 

condition for the individuals and makes terrible stench around the surroundings this leads in spreading some 

savage maladies and human disease, to maintain a strategic distance from such a circumstance we are wanting 

to outline "IoT Based Waste Management for Smart Cities". In this proposed Framework there are various 

dustbins situated all through the city or the Campus, these dustbins are furnished with minimal effort inserted 

gadget which helps in following the level of the junk containers and an interesting ID will be accommodated 

each dustbin in the city with the goal that it is anything but difficult to distinguish which waste receptacle is full. 

At the point when the level achieves as far as possible, the device will transmit the level alongside the 

interesting ID gave. These subtle elements can be gotten to by the worry specialists from their place with the 

assistance of Internet and a quick activity can be made to clean the dustbins 

 

1. INTRODUCTION:  

      IoT or Internet Things refers to the network of connected physical objects that can intervention. It has been 

formally defined as an ―Infrastructure of Information Society‖ because IoT sanctions us to amass information 

from all kind of mediums such as humans, animals, conveyances, kitchen appliances. Thus, any object in the 

physical world which can be provided with an IP address to enable data transmission over a network can be 

made part of IoT system by embedding them with electronic hardware such as sensors, software and networking 

gear. IoT is different than Internet as in a way it transcends Internet connectivity by enabling everyday objects 

that utilizes embedded circuits to interact and communicate with each other utilizing the current Internet 

infrastructure.  Since then the scope of IoT has grown tremendously as currently it consists of more than 12 

billion connected devices and according to the experts it will increase to 50 billion by the end of 2020. With the 

advent of IoT both manufacturers and consumers have benefited. Manufacturers have gained insight into how 

their products are used and how they perform out in the real world and increase their revenues by providing 

value added services which enhances and elongates the lifecycle of their products or services. Consumers on the 

other hand have the ability to integrate and control more than one device for a more customized and improved 

user experience. In this paper, we are going to propose a system for the immediate cleaning of the dustbins. As 

dustbin is considered as a basic need to maintain the level of cleanliness in the city, so it is very important to 

clean all the dustbins as soon as they get filled. We will use infra-red sensors for this system. The sensor will be 

placed on top of bin which will help in sending the information to the office that the level of garbage has 

reached its maximum level. After this the bin should be emptied as soon as possible. The concept of IoT when 
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used in this field will result in a better environment for the people to live in. No more unsanitary conditions will 

be formed in the city. With the help of this system minimal number of smart bins can be used around the whole 

city and the city will still be much cleaner.  There has been an unprecedented growth in the number of devices 

being connected to the internet since past few years. All these devices connected to the internet are part of the 

IoT infrastructure which can communicate with each other. The IoT network consists of embedded electronics, 

sensors and software that allows these devices to send and receive data among each other. This is why it is 

beneficial to use such an existing infrastructure for designing the proposed security system. The disadvantages 

of the existing system are that the employees have to go and check the bins daily whether they are filled or not, 

it results in high cost 

 

2. LITERATRURE  SURVEY  

       [1] Rapid increase in volume and types of solid and hazardous waste due to continuous economic growth, 

urbanization and industrialization, is becoming a burgeoning problem for national and local governments to 

ensure effective and sustainable management of waste. It is estimated that in 2006 the total amount of municipal 

solid waste generated globally reached 2.02 billion tones, representing a 7% annual increase since 2003 (Global 

Waste Management Market Report 2007). The segregation, handling, transport, and disposal of waste needs to 

be properly managed to minimize the risk to the health and safety of patients, the public, and the environment. 

The economic value of waste is best realized when it is segregated. Currently, there is no such system of 

segregation of dry, wet and metallic wastes at the household level. This paper proposes an Automated Waste 

Segregator (AWS) which is a cheap, easy to use solution for a segregation system for household use, 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. [2]Solid waste management is a 

challenge for the cities’ authorities in developing countries mainly due to the increasing generation of waste, the 

burden posed on the municipal budget as a result of the high costs associated to its management, the lack of 

understanding over a diversity of factors that affect the different stages of waste management and linkages 

necessary to enable the entire handling system functioning. An analysis of literature on the work done and 

reported mainly in publications from 2005 to 2011, related to waste management in developing countries, 

showed that few articles give quantitative information. The analysis was conducted in two of the major 

scientific journals, Waste Management Journal and Waste Management and Research. The objective of this 

research was to determine the stakeholders’ action/behavior that have a role in the waste management process 

and to analyze influential factors on the system, in more than thirty urban areas in 22 developing countries in 4 

continents. [3]Kolkata generates almost 5500 ton of municipal solid waste (MSW) per day. The waste of the 

city is maintained by Kolkata Municipal Corporation (KMC) and around 80% of this waste is collected by 

corporation waste management system KMC has introduced the Modern Scientific Waste Compacting Stations 

(MSWCS) under the Clean City initiative. The MSW thus collected were taken to the nearest compactor station 

which houses around two to five compactors depending upon the area, in total there are 90 compactors and 30 

mobile compactors functioning till date. The number is expected to go up by the end of 2015 to 163 compactors 

at a cost of INR 152 core. The previous method of dumping in open Vat was unhygienic and produced odor and 

vector borne diseases in the vicinity and the people living near were largely affected[4] The main aim to make 

such a mechanical oriented project is to reduce the scrap volume and use it for recycle purpose properly. Now a 

day there is widely usage of cans have been done in hotels and canteen and for their storage large volume of 
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space is required. This research paper includes design and structure analysis of can crusher. There are so many 

researchers who have done work on design and analysis, but still there are so many areas of scope regarding this 

design and analysis. Microcontroller makes up the backbone for this project. This project involves processes 

like design, fabrication and assembling procedures. Even though there are many types of the can crusher 

machine in the market, the completion of the new model provides a more practical usage than previous one.  

Garbage monitoring system for smart city using Node MCU and IOT webpage in the figure 2 . As it requires 

high speed communication is intended to use Node MCU esp8266 is a board based on the Wi-Fi . In this the 

status will be monitored by webpage.  

  

NodeMCU is an open source IoT platform. It includes firmware which runs on the ESP8266 Wi-Fi SoC from 

Expressive Systems, and hardware which is based on the ESP12 module. The term "NodeMCU" by default 

refers to the firmware rather than the dev kits. The firmware uses the  scripting language. It is based on the  

project, and built on the  Non-OS SDK for ESP8266. It uses many open source projects, such as  and spiffs. 

 
 

  

The Internet of things (IoT) is the network of physical devices, vehicles, home appliances, and other items 

embedded with electronics, software, sensors, actuators, and network connectivity which enable these objects to 

connect and exchange data. Each thing is uniquely identifiable through its embedded computing system but is 

able to inter-operate within the existing Internet infrastructure.  The ac voltage, typically 220v rms, is connected 

to transformer, which steps that ac voltage down to level of the desired dc output. A diode rectifier then 

provides a full wave rectified voltage that is initially filtered by simple capacitor filter to produce a dc voltage, 

resulting dc voltage usually has some ripples or ac voltage variation. The basic concept of IR(infrared) obstacle 

detection is to transmit the IR signal(radiation) in a direction and  a signal is received  at the IR receiver when 

the IR radiation bounces back  from a surface of the object 

 

GAS SENSOR: 

The gas sensor is the one type of transducer which produces the voltage signal depends on the gas level. Then 

the voltage signal is given to inverting input terminal of the comparator. The comparator is constructed by the 

operational amplifier LM 741.  The serial peripheral interface (SPI)bus is a synchronous serial communication 

interface specification used for short distance communication, primarily in embedded systems. The interface 

was developed by Motorola and has become a de facto standard. Typical applications include Secure Digital 

cards and liquid crystal displays. SPI devices communicate in full duplex mode using a master-slave 

architecture with a single master. The master device originates the frame for reading and writing. Multiple slave 
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devices are supported through selection with individual slave select (SS) lines. Sometimes SPI is called a four-

wire serial bus, contrasting with three-, two-, and one-wire serial buses. The SPI may be accurately described as 

a synchronous serial interface, but it is different from the Synchronous Serial Interface (SSI) protocol, which is 

also a four-wire synchronous serial communication protocol, but employs differential signaling and provides 

only a single simplex communication channel.  A liquid-crystal display (LCD) is a flat-panel display or other 

electronic visual display that uses the light modulating properties of liquid crystals. Liquid crystals do not emit 

light directly LCDs are available to display arbitrary images (as in a general-purpose computer display) or fixed 

images with low information content, which can be displayed or hidden, such as preset words, digits, and 7-

segment displays as in a digital clock. They use the same basic technology, except that arbitrary images are 

made up of a large number of small pixels, while other displays havelargelements. 

 
  

IR SENSOR   

 The basic concept of IR(infrared) obstacle detection is to transmit the IR signal(radiation) in a direction and  a 

signal is received  at the IR receiver when the IR radiation bounces back  from a surface of the object.  Obstacle 

Sensing Circuit or IR Sensor Circuit   Here in the figure the object  can be any thing which has certain shape 

and size, the IR LED transmits the IR signal on to the object and the signal is reflected back from the surface of 

the object. The reflected signals is received by an IR receiver. IR Transmitter  Infrared Transmitter is a light 

emitting diode (LED) which emits infrared radiations. Hence, they are called IR LED’s. Even though an IR 

LED looks like a normal LED, the radiation emitted by it is invisible to the human eye. The picture of a typical 

Infrared LED is shown below. There are different types of infrared transmitters depending on their wavelengths, 

output power and response time. A simple infrared transmitter can be constructed using an infrared LED a 

current limiting resistor and a power supply. The schematic of a typical IR transmitter is shown below.  

  

 IR transmitter When operated at a supply of 5V, the IR transmitter consumes about 3 to 5 mA of current. 

Infrared transmitters can be modulated to produce a particular frequency of infrared light. The most commonly 

used modulation is OOK (ON – OFF – KEYING) modulation. IR transmitters can be found in several 

applications. Some applications require infrared heat and the best infrared source is infrared transmitter. When 

infrared emitters are used with Quartz, solar cells can be made.  

  

IR RECEIVER :      

 Infrared receivers are also called as infrared sensors as they detect the radiation from an IR transmitter. IR 

receivers come in the form of photodiodes and phototransistors. Infrared Photodiodes are different from normal 

photo diodes as they detect only infrared radiation. Different types of IR receivers exist based on the 

wavelength, voltage, package, etc. When used in an infrared transmitter – receiver combination, the wavelength 
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of the receiver should match with that of the transmitter. A typical infrared receiver circuit using a 

phototransistor is shown below.  

 

Fire Sensor:The Working Principle of LDR. This resistor works on the principle of photo conductivity. It is 

nothing but, when the light falls on its surface, then the material conductivity reduces and also the electrons in 

the valence band of the device are excited to the conduction band. 

 

 

Power Supply

NODE MCU

IOT

Level sensor

GAS sensor (ODOUR)

Buzzer

Fire sensor

BLOCK DIAGRAM
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