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Abstract: The Internet of Things (IoT) has been employed 
in a number of inventions that has resulted in simplified 
versions of many complex and heterogeneous systems in the 
electronics industry. They are incorporate visibly and 
impeccably in a large number of systems, while providing open 
access to data for the development of a surplus of digital 
services. The balance of environment has been continuously 
disturbed due to the solid waste management which has an 
adverse effect on the well-being of the society. Now days, the 
primary concern is the detection, monitoring and management 
of the wastes. The wastes need to be monitored manually which 
is a burdensome process and needs more attention in addition 
to extended time and added cost. This is not desirable in the 
rapidly growing technical era. Therefore, the proposed systems 
eradicate the detrimental parameters and automate the waste 
management. This project IoT Solid Waste Management 
system is a very innovative system which will help to keep the 
cities clean. This system monitors the garbage bins and informs 
about the level of garbage collected in the garbage bins via a 
web page. This web page also sends all information to garbage 
collection vehicles. 

 

I. Introduction: 

The ever evolving technology in science and electronics 
also creates an ample opportunity for the engineers and 
scientists to work on various projects that could make 
human life much easier. The progress that IoT has seen in 
the recent years makes it a prime focus for many projects 
related to social and environmental development. The 
increased dependence of environment on technology too, 
requires more and more related works. The waste 
management system that has a major concern over the 
recent years has also been an area of interest. Gathering 
wastes in an organised manner and preventing waste 
accumulation is the main solution that the project aims to 
provide. Using an integration of networking and IoT, the 

mismanagement of solid waste that is a major portion of the 
collect has been resolved through this project. 

The solid wastes take nearly 75% of the entire waste 
generated. This makes it a major problem in the waste 
collection and disposal process. Some reasons are the size 
that takes up space in the dustbin and the constituent 
material of the solid. The solution is to monitor the garbage 
bin and decimate those solid wastes which pose a problem. 
The model has internal circuits that send signals to the 
central remote server situated far from the bins spread all 
over the town. Once, the dustbin is filled with large solid 
wastes that prevent the bin to be used to its full capacity, the 
GPRS based circuit sends signal to the central server and 
seeks for a solution. The inbuilt crusher is activated 
remotely and it breaks down the waste into pieces. Thus, the 
cumbersome process of manual investigation and the 
resulting negligence is avoided by incorporating an 
automated process in the waste management. 

 

a. Related Work: 

 
Different projects that have been undertaken to resolve 

this major problem of solid waste management are briefly 
explained along with their technological and logical 
approach. 
 

1. This paper works on the waste management by 
providing a historical data gathered from past function 
and working. This data not only makes the system and 
the labourers ready for a similar upcoming problem but 
also used to coach them easily about the routine problem 
that they might have to face.    
 The labourers are provided with navigational 
gadgets that enable them to obtain all the relevant 
training and the solution to the routine problems in the 
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waste management. This framework provides a very 
effective method of reduction of rate at which the 
squander canisters are filled. The framework 
configuration utilizes sonar that gives estimation from 
2cm to 400cm with 3mm precision, which is sufficient 
for the garbage bins. 

2. This model implements a Four Infrared obstacles line 
sensors that is attached to the upper edge of the bin. It 
has a Raspberry Pi 2 board having GSM module and 
connected to the internet. The data is sent to the remote 
server that operates on Python based web application. It 
collects the data and gives a solution based on the nature 
of problem. 

 

3. In the Zig Bee, integrated systems are formed by using 

GSM (Global System for Mobile Communication) and 

ARM7 to monitor the waste bins remotely. The sensors 

are positioned in the garbage bins located at the public 

places. When the amount of garbage in the waste bin 

reaches the threshold level near to the sensor, then the 

signal will be given to ARM7 controller. This controller 

will use GSM technology to give indication by sending 

SMS to the driver of garbage collection truck that waste 

bin is filled completely and needs urgent attention. 

 

4. The proposed system of this paper describes that the 

garbage level of the dustbin is detected by the help of 

Sensors and is communicated to the authorized control 

room with the help of GSM system. The sensor is 

interfaced with GSM system by the help of 

Microcontroller. A GUI is also developed to access the 

information related to the garbage for different locations. 

This will ensure an efficient t garbage collection. 

 

5. In this paper, rather than heavily relying on the treatment 
and disposal at the regional scale we have focussed on 
the larger scale for urban solid waste prevention and 
recycling. Differentiated collection is very much 
required but it provides the complication in the current 
schemes of garbage collection. This study proposed a 
smart and green system (SGS). The SGS can collect the 
massive amount of data from various application scenes 
of differentiated collection by the help of sensor 
networks to detect different parameters. The SGS 
proposed three layers that are Perception layer, Network 
Layer and Application layer. The three layers functions 
simultaneously to monitor the waste in the bins for 
sustainable waste management. The Network Layer uses 
Spatial Analysis, Heuristic Algorithm and Machine 
Learning to ease the work of user in case of an already 
occurred scenario. 

 

 

II. Problem Statement : 

 
A number of times, the dustbins are getting overflowed 

and concerned person don’t get the information within 
stipulated time and due to which results in unsanitary 
condition in the surroundings. At the same time, bad smell 
spreads out due to waste which paves the way for air 
pollution and to some harmful diseases around the locality 
which are contagious. Disadvantages of the existing system 

are that it is time consuming and less effective: trucks go 
and encounter empty containers at some places. Unhygienic 
Environment creates poor living condition and also damages 
look of the city. Foul and contagious odor spreads and may 
cause illness to locals. More traffic and noise is also caused 
due to this waste accumulation on the roadside. It also has 
high cost and more maintenance. 

Sometimes, it leads to more congestion in the nearby 

roads and creating a poor living condition for the people 

nearby. 

 

III. Proposed System: 

 

a. PIC Microcontroller Circuit Block Diagram: 

 

The above block diagram shown is basically the primary 
PIC microcontroller circuit embedded in the waste bin 
that functions to provide parameters indicating the filling of 
the bins. It is very much necessary to make sure that the 
remote server gets the correct readings. Hence, the devices 
used are robust to ensure the same. 

b. IoT Board Block Diagram 

 

The above is the block diagram for IoT module. The 
system monitor that is a PC consists of two webpages: data 
webpage and control page. The data page provides the status 
of the waste bin’s threshold level collected via networking 
and based upon the status, the control page is used to start 
the crusher motor to crush the waste using the virtual 
switches present in the control page. If the status of both 
weight and height has reached the threshold level, then data 
webpage notifies the remote server to manage the waste of 
the bins. 

 

III. Hardware Used: 

DC MOTOR: A DC motor converts electrical energy 
into raw mechanical power. DC or direct current motor 
works on the principle that when a current carrying 
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conductor is placed in a magnetic field, it experiences a 
torque and has a propensity to move. This is known as 
motoring stroke. When magnetic field and electric field act 
together, they harvest a mechanical force for the required 
function.  Thus, a DC motor can be used at a voltage lower 
than the rated voltage. 

 

 

 

 

 

 

IR SENSOR: An infrared sensor is an electronic device 
that emanates infrared rays (IR) in order to detect some 
characteristics of the surroundings. An IR sensor can 
measure the thermal parameter of an object as well as 
detects the motion. Usually in the infrared spectrum, all the 
objects radiate some form of thermal radiations. These 
types of radiations are invisible to our naked eyes and can 
be detected only by an infrared sensor. The emitter used is 
an IR LED (Light Emitting Diode) and an IR photodiode is 
used as a detector which is sensitive to IR light of the 
identical wavelength as that discharged by the IR LED. 
When IR light falls on the photodiode, the resistances and 
their output voltages change in proportion to the degree of 
the IR light received. 

              

 

 

 

 

LOAD CELL ADC OUT: A load cell is a transducer 
that is employed to generate an electrical signal whose 
magnitude is directly proportional to the force being 
measured. This electric signal can be a voltage change, 
current change or frequency change reliant on the type of 
load cell and circuitry used. The various types of load cells 
include hydraulic load cells, pneumatic load cells and strain 
gauge load cells. Here, we are using string gauge load cells. 

 

 

 

 

 

LCD: LCD stands for liquid crystal display. They come 
in many sizes 8x1 , 8x2 , 10x2 , 16x1 , 16x2 , 16x4 , 20x2 , 
20x4 ,24x2 , 30x2 , 32x2 , 40x2 etc. Multinational 
companies like Philips Hitachi Panasonic produce their own 

unique kind of LCD'S to be used in their products. All the 
LCD'S perform the similar tasks (display characters 
numbers special characters ASCII characters etc.). Their 
programming is also same and they all have same 14 pins 
(0-13) or 16 pins (0 to 15). Alphanumeric displays are used 
in a wide range of applications, including palmtop 
computers, word processors, photocopiers, point of sale 
terminals, medical instruments, cellular phones, etc. 

 

 

 

 

 

PIC ASSEMBLED PCB+UART+LCD: The 
microcontroller is a device that can accomplish a precise 
task according to the coding/program written into its 
program memory. The microcontrollers are special purpose 
devices used in many applications like automobile, medical, 
instrumentation, battery management, smart phones 
accessories, motor and control drives, USB and wireless 
technology etc. This board is built with PIC16F877A as a 
microcontroller unit. The input supply to the board can be 
fed from both alternating and direct current source. It uses a 
crystal oscillator for spawning frequency. A UART board is 
employed for enhanced serial communication by UART 
serial transmission. This board is specially designed for 
connecting digital and analog sensors which has input 
voltage range 5 or 12VDC as well as it can be interfaced with 
serial communication devices, relay boards etc. The output 
can be monitored in LCD as well as pc. Data EEPROM is 
used to store data defined by the user. When a variable is 
defined it is stored in program memory and the value of the 
variable is stored in data EEPROM Synchronous serial ports 
are used to communicate with other peripheral devices like 
serial EEPROMS, A/D converters and shift registers. They 
have two modes. 1- SPI Serial Peripheral Interface and 2- 
I2C Inter Integrated Circuit. 

 

 

 

 

 

 

 

 

 

 

 

IoT WITH EMBEDDED GPRS: IoT board is designed 
to meet a wide range of online application needs with 
diverse advantages that empower the embedded system 

International Journal of Scientific Research and Review

Volume 8, Issue 4, 2019

ISSN NO: 2279-543X

Page No: 1028



designer to easily, swiftly and seamlessly add internet 
connectivity to their applications. The module’s UART 
update feature and webpage control make them flawless for 
online wireless applications such as biomedical nursing, 
environmental sensors, and data from portable battery 
functioned by wireless sensor network devices. IoT board is 
featured with a SIM900 GPRS modem to activate an 
internet connection and is also equipped with a controller to 
process all input UART data to GPRS based online data. 

 

 

 

PICKIT FLASH PROGRAMMER: It is a hardware 
used to programme the PIC assembled circuit. The program 
written in the MPLAB IDE is uploaded into the PIC 
microcontroller via this environment which then 
programmes the microcontroller according to the given 
instructions. All 16-bit PIC MCUs allow the application 
program to specify individual flash memory words to be 
written. Using this word addressed write method, 24-bits of 
data are loaded into a write latch with a pair of Table Write 

instructions (TBLWTH and TBLWTL). After the latch is 

loaded the applications loads the destination address into the 
NVM address registers. After both sets of registers are 
loaded the application sets the control bits, then executes the 
write sequence on the NVMKEY register. The write 
sequence causes the data in the latches to be written to the 
flash address specified by the NVM address registers. 

 

IV. Software Used: 

MPLAB IDE v7.42: MPLAB Integrated Development 
Environment (IDE) is a free, integrated toolset for the 
development of embedded applications employing 
Microchip's PIC micro and dsPIC microcontrollers. MPLAB 
IDE runs as a 32-bit application on MS Windows, is easy to 
use and includes a host of free software components for fast 
application development and super-charged debugging. 
MPLAB IDE also serves as a single, unified graphical user 
interface for additional Microchip and third party software 
and hardware development tools. Moving between tools is a 
snap, and upgrading from the free simulator to MPLAB ICD 
2 or the MPLAB ICE emulator is done in a flash because 
MPLAB IDE has the same user interface for all tools. 
MPLAB C18, the highly optimized compiler for the PIC18 
series microcontrollers, or the newest Microchip's language 
tools compiler, MPLAB C30,is the latest and trending IDE 
which is used targeting the high performance PIC24 and 
dsPIC digital signal controllers. 

 

V. Working: 

The PIC controlled circuit and IoT board is built into the 
waste bin. The load sensor is attached to the bottom of the 
bin. The waste accumulated puts pressure on the strain 
gauge in the sensor. The change in resistance gives the value 
of the weight on the LCD. The capacity of the bin is user-
defined. The load is accumulated as a result of which the 
dustbins start filling up. Now, overloading of the bins is 
prevented by using IR sensors attached to the top of bins. 
The bins have load and IR sensors which give analog and 
digital values respectively. The PIC circuit has five pins: A, 
B, C, D and E out of which pins A and E are needed for 
giving analog outputs. The pin B, C and D are used for 
giving digital outputs. Once, the bins reach the brim before 
reaching the weight threshold, the IR sensors detect this 
garbage overload. The IoT board has a SIM 900 GPRS 
embedded in it. The LCD shows that the bin is full. 
However, since the bin is overloaded due to large solid 
wastes thus, resulting in not meeting the minimum weight 
threshold is sent via the IoT board which receives message 
from the PIC circuit via a serial UART that helps in this 
transmission. The server room is located at a remote 
location (for e.g. in the municipality office). The system in 
the server room has two pages: a data log page and a control 
page. The data obtained in the PIC circuit which states that 
the bin is “Garbage not Full and Normal Load”, is displayed 
on the DATA LOG page. The log also displays the time and 
the date of the log. The user activates the crusher remotely 
via the control page and thus, reduces the height to which 
the bin is filled, thus, creating more space. 

 

     
 

Fig: Flowchart 

In some cases, the bins are filled to the brim and reach 
the threshold at the same time. At that instance, the IoT 
sends the message via cloud and a message “Garbage Full 
and Full Load” appears in the data log. Another instance is 
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if the load reaches the threshold but bin is not completely 
filled. In that case, “Garbage Not Full and Full Load” 
appear in the log.  This log is kept for reference for sending 
the vehicles for garbage collection. Thus, we are able to 
maintain a steady and regular waste management which not 
only keeps the city clean but also ensures a more effective 
forum for smart city initiative. The need for technicians to 
be employed for the same creates more job opportunities in 
the government sector. The flowchart can be referred to get 
an overview of the above described process. It exhaustively 
presents the entire process. 

 

VI. Results: 

 The Data log page that gives the time and date with the 
status for the waste bin. The three statuses that have been 
explained above are as shown in a sample below. The 
systems that use number of waste bins separated by a 
distance have their own PIC controller and IoT board 
embedded in them. In this case, the data page contains 
another column beside the Log ID column that shows the 
serial number for bin under monitoring. This makes the 
system administrator easily detect the bins that need 
maintenance and accordingly send the vehicles to the bins 
for collection. It also helps in case the person takes a break 
and misses out on any new log. He would be able to identify 
the latest entry by the bin serial number or the time of the 
entry. 

 

 

 

The control page is used to activate the crusher in the bin 
remotely. The switch DEVICE01 is used for this purpose. 
Once it is on, the crusher starts rotating and the solid wastes 
occupying extra space in the bin are crushed and reduced to 
small pieces. This helps to manage space to prevent 
unnecessary overflow. The Control page is as shown below. 
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