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Abstract: 

Waste management is one of the primary problem that the world faces irrespective of the case of developed or developing 
country. The key issue in the waste management is that the garbage bin at public places gets overflowed well in advance before 
the commencement of the next cleaning process. It in turn leads to various hazards such as bad odor & ugliness to that place 
which may be the root cause for spread of various diseases. To avoid all such hazardous scenario and maintain public cleanliness 
and health this work is mounted on a smart garbage system. The main theme of the work is to develop a smart intelligent garbage 
alert system for a proper garbage management .This paper proposes a smart alert system for garbage clearance by giving an alert 
signal to the municipal web server for instant cleaning of dustbin with proper verification based on level of garbage filling. This 
process is aided by the  ultrasonic sensor which is interfaced with PIC microcontroller to check the level of garbage filled in the 
dustbin and sends the alert to the municipal web server once if garbage is filled. After cleaning the dustbin, the smart garbage alert 
system by providing automatic identification of garbage filled in the dustbin and sends the status of clean-up to the server 
affirming that the work is done. The whole process is upheld by an embedded module integrated with GSM module.  
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I.INTRODUCTION  
 

The ultimate need of the hour for a developing nation is the 
key for “Smart City”. The influential ecological factors that 
poses to be a threat to this may include: hazardous pollution 
and its subsequent effects on health of humanity, alarming 
global warming and depletion of ozone layer etc. Mostly 
Environmental pollution may be owing to the Municipal Solid 
Leftovers (MSL) [2]. A Proper maintenance becomes 
mandatory for an efficient and effective removal of the 
generated Municipal Solid Leftover [8]. It is perceived that 
often the waste space gets too much occupied due to irregular 
removal of garbage occupancy in the dustbin. The GSM shall 
be able to incorporate transparently and seamlessly a large 
number of different and heterogeneous end systems, while 
providing open access to selected subsets of data for the 
development of a plethora of digital services. One of the main 
concerns with our environment has been solid waste 
management which in addition to disturbing the balance of the 
environment also has adverse effects on the health of the 
society. The detection, monitoring and management of wastes 
is one of the primary problems of the present era. The 
traditional way of manually monitoring the wastes in waste 
bins is a complex, cumbersome process and utilizes more 
human effort, time and cost which is not compatible with the 
present day technologies in any way. This an advanced method 
in which waste management is automated. This project GSM 
Garbage Monitoring 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 
 

II. MOTORING SYSTEM  
 

The brushed DC motor generates torque directly from DC 
power supplied to the motor by using internal commutation, 
stationary permanent magnets, and rotating electrical magnets. 
It works on the principle of Lorentz force , which states that 
any current carrying conductor placed within an external 

magnetic field experiences a torque or force known as Lorentz 
force. Advantages of a brushed DC motor include low initial 
cost, high reliability, and simple control of motor speed. 
Disadvantages are high maintenance and low life-span for high 
intensity uses. Maintenance involves regularly replacing the 
brushes and springs which carry the electric current, as well as 
cleaning or replacing the commutator. These components are 
necessary for transferring electrical power from outside the 
motor to the spinning wire windings of the rotor inside the 
motor.  A gear motor can be either an AC (alternating current) 
or a DC (direct current) electric motor. Most gear motors have 
an output of between about 1,200 to 3,600 revolutions per 
minute (RPMs). These types of motor also have two different 
speed specifications: normal speed and the stall-speed torque 
specifications. Gear motors are primarily used to reduce speed 
in a series of gears, which in turn creates more torque. This is 
accomplished by an integrated series of gears or a gear box 
being attached to the main motor rotor and shaft via a second 
reduction shaft. The second shaft is then connected to the 
series of gears or gearbox to create what is known as a series 
of reduction gears. 
 

III. EMBEDDED SYSTEM  
 

It comprises of a microcontroller, a Liquid Crystal Display 
(LCD) and a GSM segment. Figure3.1illustrates the functional 
block diagram of the overall embedded system.  

 

Figure.3.1Functional block diagram of the Embedded 

System 

 

Research Article                                                                                                                            Volume 9 Issue No.3 

http://ijesc.org/


International Journal of Engineering Science and Computing, March 2019         20506                                                             http://ijesc.org/ 

IV. GSM MODULE SYSTEM  

 
The GSM makes use of narrowband Time Division Multiple 
Access (TDMA) technique for transmitting signals. The GSM 
was developed using digital technology. It has an ability to 
carry 64 kbps to 120 Mbps of data rates. Presently GSM 
support more than one billion mobile subscribers in more than 
210 countries throughout of the world. The GSM provides 
basic to advanced voice and data services including Roaming 
service. Roaming is the ability to use your GSM phone 
number in another GSM network. A GSM digitizes and 
compresses data, then sends it down through a channel with 
two other streams of user data, each in its own time slot. It 
operates at either the 900 MHz or 1,800 MHz frequency band. 
 
V.SMART DUSTBIN NECESSITY FOR A SMART 

DUSTBIN  

 
Improper waste management easily paves route for air 
pollution and soil contamination which in turn poses adverse 
effect to health of mankind and in addition to environmental 
deteriorations. A Survey made by a top magazine in India have 
apparently proven that Garbage Accumulation is the prime 
reason behind the hazardous air pollution in Guwahati, an 
Assamese Township. This pollution in the above told township 
was the reason behind the serious health issues like Chronic 
Obstructive Pulmonary Disease (COPD) and Asthma that was 
being faced by the people who have their livelihood over 
there. The failure of removal of accumulated garbage is the 
sole reason for breeding of mosquitoes and houseflies which is 
the root cause behind various deadly diseases like malaria, 
dengue, chikunguniya etc. A city with poor sanitation and 
malodorous environment can never be a healthy place to live 
in.  Nearly 235 million people currently suffer from breathing 
illness due to the inhalation of air with foul smell. Almost 90% 
of COPD sufferers’ are from low and middle income 
countries. A health magazine has issued a survey result that 
approximately three million people died of COPD in 2005. 
Inopportune managing of garbage is recognized to be the sole 
reason for over 22 human diseases that causes premature death 
every year [3]. Enactment of this smart dustbin could possibly 
avert the mounting of the garbage for an elongated period of 
time which would prevent the widespread of diseases to a 
great extent and it do affirms a clean environment in the city.  
 
VI. POWER SUPPLY 

 
In a typical linear power supply, AC line voltage is first down-
converted to a smaller peak voltage using a transformer which 
is then rectified using a full wave bridge rectifier circuit. A 
capacitor filter is then used to smoothen the obtained 
sinusoidal signal. The residual periodic variation or ripple in 
this filtered signal is eliminated using an active regulator To 
obtain a DC power supply with both positive and negative 
output voltages, a center-tapped transformer is used, where a 
third wire is attached to the middle of the secondary winding 
and it is taken as the common ground point. Then voltages 
from the opposite ends of the winding will be positive or 
negative with respect to this point. The Arduino Uno is a 
microcontroller board grounded on the ATmega328 
(datasheet). It comprises of 14 digital input/output pins (out of 
which 6 can be utilized as PWM outputs), 6 analog inputs, a 
16 MHz ceramic resonator, a facilitation for USB connectivity, 
a power jack, an ICSP header, and a reset button. Its designs 
comprises of assistances that supports  the microcontroller in 
every possible way. In order to get to work with it one has to 

simply connect it to a computer with a USB cable or power it 
with an AC-to-DC adapter or battery.   
 
VII.ULTRASONIC SENSOR  

 

A.WORKING PRINCIPLE  

Ultrasonic sensor offers a 2cm - 400cm non-contact 
measurement function, the ranging accuracy could reach up to 
3mm. The building modules includes ultrasonic transmitters, 
receiver and control circuit. The basic principle:   
(1) Making use of IO trigger for at least 10us high level 
signal,  
(2) The Unit inevitably sends eight 40 kHz and detects 
whether there is any pulse signal back.  
(3) If any of a signal is received back in a high level, 
time of high output IO duration is the time from sending 
ultrasonic signal and receiving it back.  
Test distance = (high level time× velocity of sound 

(340M/S) / 2  

 

B. OPERATION  

 
Figure .7.1Working principle of ultrasonic sensor  

 
Here electrical energy is transformed into sound to send the 
pulse. The sound that is received back is converted into 
electricity. Thus the time lag between the sent and received 
sound signal is used to estimate the distance to the object. 
Spacing between sensors is dogged by their beam angles. The 
sensors must be spaced so that they do not interfere with each 
other. This interference is sometimes referred to as “crosstalk”. 
The target should be mounted perpendicular to the axis of the 
sensor.  
 
VIII. MOTOR DRIVER 

 
The Device is a monolithic integrated high voltage, high 
current four channel driver designed to accept standard DTL 
or TTL logic levels and drive inductive loads (such as relays 
solenoids, DC and stepping motors) and switching power 
transistors. To simplify use as two bridges each pair of 
channels is equipped with an enable input. A separate supply 
input is provided for the logic, allowing operation at a lower 
voltage and internal clamp diodes are included. This device is 
suitable for use in switching applications at frequencies up to 5 
kHz. The L293D is assembled in a 16 lead plastic package 
which has 4 center pins connected together and used for heat 
sinking The L293DD is assembled in a 20 lead surface mount 
which has 8 center pins connected together and used for heat 
sinking. 
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Figure 8.1  
 

IX. SYSTEM IMPLEMENTATION  
 

The system is designed in such a way that it avoids the 
overflow of the dustbin by sending alerts to the borough with 
help of a microcontroller linked with a web server using GSM 
module. It also provides the verification process after cleaning 
the dustbin.  The level of the dustbin is calculated by 
measuring the distance of the nearest obstacle using an 
ultrasonic sensor. It is programmed to send an alert to the 
Thing Speak web server once the garbage reaches a certain 
distance. 
 

XI. CONCLUSION  
 

 After this survey we come to know that lot of work has been 
done in field of waste management and MICRO 
CONTROLLER based Smart collection. We get that Waste 
Management is implemented with various techniques also 
Waste management is done by using Microcontroller 
techniques. To keep effectiveness of work microcontroller 
technique is used. There is a very little focus on control 
mechanisms on SWM which is adversely effecting on safety, 
health and the environment of smart city. We can extend this 
work which will work on the doing separation of waste into 
type- dry, wet, plastic etc with the help of robotic arms. 
Development is at its rapid growth stage around the world, as 
more number of people desire to live in the city lights with 
more opportunities for growth and success. Cities are 
expanding like never before to accommodate this growth and 
in this process the concept of smart cities came into action. 
Our proposed system creates the responsibility between the 
people to aware of the pollution and makes the cleanness by 
means of them. It also intends to improve the environmental 
quality and also creates the user friendly environment. 
municipality and pollution monitoring system.  
 

XII. REFERENCES    
 

[1]. SWACHH: An Effective Real Time Solid Waste 
Management System for Municipality, International Journal 
of Computer Applications (0975 – 8887) Volume 149 – No.4, 
September 2016. Asian Journal of Applied Science and 
Technology (AJAST) Volume 1, Issue 5, Pages 172-175, June 
2017 © 2017 AJAST All rights reserved. www.ajast.net Page | 
175 
 

[2]. Smart Bin Implementation for Smart Cities, International 
Journal of Scientific & Engineering Research, Volume 6, Issue 
9, September-2015. 

[3]. Smart Trash system: An Application using ZigBee, 
International Journal of Innovative Science, Engineering & 
Technology, Vol. 1 Issue 8, October 2014. 
 
[4]. H. Schaffers, N. Komninos, M. Pallot, B. Trousse, M. 
Nilsson, and A. Oliveira, “Smart Cities and the Future 
Internet: Towards Cooperation Frameworks for Open 
Innovation”, the Future Internet, Lecture Notes in Computer 
Science Volume 6656, pp. 431-446, 2011. 
 
[5]. Smart Santander. [Online]. Available: http://www.smart 
santander.eu 
 
[6] .D. Cuff, M. Hansen, and J. Kang, “Urban sensing: out of 
the woods.” Communications of the ACM vol. 51, no. 3, pp. 
24-33, Mar. 2008. 
 
[7]. Pike Research on Smart Cities. [Online]. Available: 
http://www.pikeresearch.com/research/smart-cities. 
 
[8]. M. Dohler, I. Vilajosana, X. Vilajosana, and J. LLosa, 
“Smart Cities: AnAction Plan,” Barcelona Smart Cities 
Congress 2011, Barcelona, Spain, Dec. 2011. 
 
[9]. I. Vilajosana, J. Llosa, B. Martinez, M. Domingo-Prieto, 
A. Angles,and X. Vilajosana, “Bootstrapping smart cities 
through a self-sustainablemodel based on big data flows,” 
IEEE Communications Magazine, vol.51, no. 6, pp. 128-134, 
Jun. 2013. 
 
[10]. Postscape:www.postscapes.com/smart-trash/ 
 
[11]. Ecube Labs: Smart Waste Management System | Waste 
 
 

http://ijesc.org/

	I. INTRODUCTION
	II. MOTORING SYSTEM
	III. EMBEDDED SYSTEM
	IV. GSM MODULE SYSTEM
	V. SMART DUSTBIN NECESSITY FOR A SMART DUSTBIN
	VI. POWER SUPPLY
	VII.ULTRASONIC SENSOR
	A.WORKING PRINCIPLE

	Test distance = (high level time× velocity of sound (340M/S) / 2
	B. OPERATION

	VIII. MOTOR DRIVER
	Figure 8.1
	IX. SYSTEM IMPLEMENTATION
	XI. CONCLUSION
	XII. REFERENCES

