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ABSTRACT 

 

Recent days in India, government and companies are looking for solutions to increase the collection level of 

various waste types by using new technologies and devices such as smart sensors, internet of things (IoT), 

cloud platforms etc,. Some time bin will be overflowing by the garbage which attracts dogs and cattle’s, these 

animals will make the garbage to spill on the road. Currently there is no bin monitored remotely so complete 

automation is needed. This paper mainly briefs about checking the level sensors to provide the status of the 

bin filled level and also provides the information like temperature, humidity, with latitude and longitude of 

the bin position using u-blox GPS to send the information to control centre which is used an additional 

feature for distributing the messages for the multiple users published by authorized person for complete 

automation with information exchange will be given using MQTT protocol. Therefore, waste management 

system aims to provide the efficient way to keep the environment clean and green.  
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I. INTRODUCTION 

 

The internet of things (IoT) is constantly evolving 

and is giving unique solutions to the everyday 

problems faced by human being. “Smart city” is one 

such implementation aimed at improving the 

lifestyle of human beings. One of the major hurdles 

in most cities is its solid waste management, and 

effective management of the solid waste produced 

becomes an integral part of a smart city. This project 

aims at providing an IoT based architectural solution 

to tackle the problems faced by the present solid 

waste management system. By providing a complete 

IoT based system, the process of tracking, collecting, 

and managing the solid waste can be easily  

automated and monitored efficiently. By taking the 

example of the solid waste management crisis of 

Bengaluru city, India, we have come up with the 

overall system architecture and protocol stack to give 

a IoT based solution to improve the reliability and 

efficiency of the system.  

 

The technology can be simply explained as a 

connection between humans-computer–things. All 

equipment’s we use in our day to day life can be 

controlled and monitored using the IoT. A majority 

of process is done with the help of sensors in IoT. 

Sensors are deployed everywhere and these sensors 

convert raw physical data into digital signals and 

transmits them to its control centre. By this way we 

can monitor environment changes remotely from 

any part of the world via internet. This system 

architecture would be based on context of operations 

and processes in real-time scenario.  

 

This includes operations like smart trash bins 

providing real time information on garbage content 

levels and cloud based scheduling. A master system 

with known communication channel includes GPS, 

level sensors and wireless. Central unit is connected 

to sim800L which is used for linking and internet for 

remote operation. Information securing and 

communication smart bin framework utilizes MQTT 

protocol to send information utilizing restricted 

transmission capacity for long distance 

communication using Amazon Web Server cloud 

which is set by the user through the App intended 

for real-time monitoring. Every time central unit 

sense the information to cloud through internet. A 
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subscription made by devices for the corresponding 

topics which will be received by the users. 

 

II.  METHODS AND MATERIAL 

 

 

 

 

 

 

 

 

 

Figure 1. Block Diagram of  the BIN block 

 

 

 

 

 

 

Figure 2. Block Diagram of the Sever Block 

 

 

 

 

 

                          

 

Figure 3. Block Diagram of the Communication  

system 

 

A.Component of proposed system. 

1) IR sensor. IR sensor emits the light, which is 

invisible to naked eye but the electronic components 

can detect it. It consists of IR transmitter and IR 

receiver. Both analog and digital output is produced 

by IR sensor. This sensor produces the output logic’1’ 

at the digital output when it senses the object and 

logic’0’ when it doesn’t sense any object. Depending 

on the distance between the object and sensor, 

sensor produces the analog output voltage between 

0-5v. 

 

2) MQ-7 CO Sensor. The MQ-7 gas sensor composed 

by micro AL2O3 ceramic tube, Tin Dioxide (SnO2) 

sensitive layer, measuring electrode and heater are 

fixed into a crust made by plastic and stainless steel 

net. The heater provides necessary work conditions 

for work of sensitive components. The enveloped 

MQ-7 have 6 pin, 4 of them are used to fetch signals, 

and other 2 are used for providing heating current. 

Standard measuring circuit of MQ-7 sensitive 

components consists of 2 parts. one is heating circuit 

having time control function. The second is the 

signal output circuit, it can accurately respond 

changes of surface resistance of the sensor.  

 

3)DHT11 Sensor. DHT11is a sensor used to measure 

percentage of relative humidity and temperature in 

degree centigrade. This sensor uses 1-wire protocol 

for 32 bit data (16 bit each for relative humidity and 

temperature respectively) with additional 8 bit CRC 

data transmission from sensor. Conversion of 8 bit 

received data into relative humidity and temperature 

are computed by grouping binary into decimal 

followed by division by decimal value 10 in order to 

obtain the true values. 

 

4) U-blox GPS. GPS-634R" is an exceedingly 

coordinated smart GPS module with a ceramic GPS 

fix receiving wire. The receiving wire is associated 

with the module by means of a LNA. The module is 

with 51 channel securing engine and 14 channel 

track engine, which be equipped for getting signals 

from up to 65 GPS satellites and moving them into 

the exact position and timing data that can be 

perused either UART port or RS232 serial Port. U-

BLOX GPS works on NMEA (The National Marine 

Electronics Association) Protocol.  

 

5) Arduino Mega 2560. The Arduino Mega 2560 is a 

microcontroller board    based on the ATmega2560. 

It has 54 digital input/output pins 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. The Mega is compatible 

with most shields designed for the Arduino 

Duemilanove. The ATmega2560 has 256 KB of flash 

memory for storing code 8 KB of SRAM and 4 KB of 

EEPROM. 
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B. Proposed system design 
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It consist of U-blox GPS to send latitude and 

longitude values, DHT11, carbon monoxide and IR 

sensor to provide levels of filled waste in the bin. 

Lora wireless is used to send temperature and 

humidity level status to the centralized unit. All 

these peripherals are monitored and controlled by 

ATmegs2560 8-   bit microcontroller which has 256k 

byte ROM to store the program and 8k byte of RAM. 

These controllers can execute 16 million instructions 

for external oscillator. 

It is considered as centralized block which received 

data from bin block and display it on LCD like 

temperature and humidity sensor status and latitude 

and longitude of the bin. The same information is 

passed to node MCU, Wi-Fi which in turn sends the 

data to the cloud server using MQTT protocol. User 

can access the information using ready app using 

Google play store called as MY MQTT. User need to 

provide specific IP with port addresses for server 

connection. Once the messages sent by the unit by 

entering receive latitude and longitude in Google app, 

user can view the exact position of the bin in maps. 

III. RESULT 

 

In past few years, the growth of cities is rapidly 

going high. And in coming few years the cities 

would become developed and smart one. But, the 

smart city is incomplete without a smart garbage 

management system. So, we have designing a system 

for proper management of garbage. The objective of 

the project is for the real time access of information 

about the dustbin .This IOT based management of 

waste is very useful for smart cities in many aspects. 

The embedded technique is enhancing the system to 

achieve the desired result.  This system will prevent 

the overflow of dustbin and make the environment 

neat and clean. It will reduce the wastage of time, 

cost and energy of human. It will also prevent the 

occurrence of any disease. The truck drivers easily 

get the information about the clearing process and do  

their work immediately.  

 

 
Figure 4 

 

 
Figure 5 

 

 
Figure 6 

   

START 

check whether 

dustbin is 

full=? 

Send the message to the 

control  room 

Send the truck driver for 

collecting  the waste 

Update the status of bin 

REPEA

REPEA



Volume 4  |  Issue 6  |  May-June 2018  |   www.ijsrcseit.com 

 

 708 

 
Figure 7 

 
Figure 8 

 

IV. CONCLUSION 

 

This advanced embedded system provides bin 

information for the corresponding locations by 

taking the requirements of complex design need with 

minimised essentials for analysing in different places 

for restorative needs. This system checks 

corresponding intended information from different 

sensors to help oversee about the bin status. The 

proposed research enhances the smart waste 

management and minimal exposure to pollution. In 

crisis the framework cautions the personal to oversee 

about the dangerous levels and conditions for 

furthermore. It alerts to the corresponding personal 

in the event that he/she is checking for furthermore 

to make by implementing the designed work. The 

fundamental estimation of the exactness is inside 

permissible ±2% error depending on the 

computations, the solitary results with percentage of 

error gives a clear picture that the proposed system 

performs better and consumes minimal latency to 

quantify the key hazards. 
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