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Abstract— This paper gives the information about the waste garbage management in a smart way. Internet and its 

applications have become an integral part of today’s human lifestyle. It has become an essential tool in every aspect. Due 

to the tremendous demand and necessity, researchers went beyond connecting just computers into the web. These 

researches led to the birth of a sensational gizmo, Internet of Things (IOT). Communication over the internet has grown 

from user - user interaction to device - device interactions these days. The IOT concepts were proposed years back but 

still it’s in the initial stage of commercial deployment. IOT can be used to provide a platform for smart garbage 

management. Some of the commonly used methods are implemented using sensors and microcontrollers.  
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I. INTRODUCTION 
 

The internet of things also known as internet of objects, it refers for the wireless network connection. IOT refers to the 

concept that internet is no longer, it just a global network for communication purpose. Many-times in the city, we have 

seen garbage is overflowing out of trash bin. It creates unhygienic, Pollution, it spreads health diseases and gives 

unpleasant odour. 

 

 
 

Fig. 1  Garbage dumped on road sides 

 

 Due to rapid growth of populations in the cities and states, people are facing many problems like environmental issues in 

which increasing garbage waste, increases various types of diseases and creates health problem. In recent time garbage 

waste collection and its management is very critical issue. For that in India 2-october 2014 Indian Mr. Narendra Modi 

announced clean India Mission launched by government of India. In this mission covering 4041 cities and infrastructure of 

country. From the increase in the population, the living lifestyle is also changed there by the amount of municipal waste is 

also increased. Currently, the solid waste produced in urban India is 68.8 million tons per year.  
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This can be doubled in few upcoming years. This shows the need for the proper management of the garbage, which can 

reduce the harmful effects on environment. So, proper management is required to avoid some deadly diseases. The details 

of each trash bins are monitored by the authority with the help of WIFI through webpage. We are decomposing the wet 

waste by making use of motor and blades, here we are reducing the 50% of the transportation by crushing the wet waste, 

thereby converting wet waste into a useful manure which helps for the growth of crops, we are making use of servo motor 

for another mechanism for closing trash bins during rain. We are making use of rain sensor, whenever rain occurs the 

trash bins must be closed else trash bins will be filled with water in order to avoid we have implemented an closing and 

opening mechanism for the trash bin. The implementation of smart garbage management system using sensors, 

microcontrollers, GSM, GPS, WIFI module and with the help of motors, it assures the cleaning of trash bins soon when 

the garbage level reaches its maximum. This reduce the unhygienic condition and avoids health issues, here in case of wet 

waste, we are converting it to manure, hence total number of trips of garbage collection vehicle is reduced, thereby overall 

expenditure associated with the garbage collection will also be minimize. It ultimately helps to keep cleanness in the society 

And provides the hygiene condition and can minimize the spread of deadly diseases, avoids pollution and keeps 

environment without pollution. There is an another application, which includes monitoring of street lights, as we know 

during day times street lights are not monitored properly that is, they are not switched off, so we have implemented in this 

proposal for proper monitoring street lights. 

 

 
 

Fig. 2   Improper monitoring of street lights 
 

This is the pic, where street-lights are not monitored properly, which provides a solution for the problem. Here we are 

making use of an ambient sensor for monitoring of street lights, we are even cum up with power saving concept. Initially 

we are turning ON one row of the street lights later on when any obstacle, any vehicle, any human is detected then both 

the rows will be turned ON. For the detection of the obstacle, human, vehicle we are making use of ultrasonic sensor. 

Thus, we are saving the power and resources which was wasted upon street lights. The proper monitoring is required as 

we have shortage of power. This proposal provides the better solution for both the problems and it’s worthy. 

 

II. IMPLEMENTATION 
A: Main flow chart: 

The main flow chart describes the working of all the components, whenever rain is detected the lid will be closed else 

the lid is open, thereby we can avoid rain water into trash bins. Here, in case of ultrasonic sensor, when it reaches above 

the threshold value, the message will be sent to the authority person, message includes “Bin is Full” and “latitude and 

longitude” information of the bin. Here authority has all rights to access the information of the bin by making use of WI-

FI and if required he can turn ON the motor and can turn it OFF if required.  
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In case of wet bin, if the bin is full, then we are crushing the wet waste and making that particular waste into manure, 

mechanism involves in webpage if we are turning ON means the motor starts rotating and again in web page if we are 

pressing off means motor stops. PIR sensor senses the human followed by the voice will be played by using voice recorder, 

voice played will consist of dry trash bin or either wet trash bin, and thereby garbage will be dumped in the particular trash 

bin, in order to avoid confusions. 

 

 
Fig. 3 Flow chart of the proposal 

 

III. BLOCK DIAGRAM 
 

 
Fig. 4 Block diagram 
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All The description of block diagram is given by:  

 

A. ARDUINO UNO (ATMEGE328) – 
The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital input/output pins (of which 6 can 

be used as PWM outputs), 6-analog inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, 

and a reset button. It contains everything needed to support the microcontroller; simply connect it to a computer with a 

USB cable or power it with a AC-to-DC adapter or battery to get started. The Uno differs from all preceding boards in 

that it does not use the FTDI USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-

serial converter. 
 

B. ULTRASONIC SENSORS – 
Ultrasonic sensors are used to detect the level of bin. A set of 2 ultrasonic sensors are been placed at an angle of 120 

degrees from each other so that the whole area of the bin is covered. The range of ultrasonic sensor may be vary according 

to the size of the dustbin. The waste in the garbage bi3 

n may be of any state. Considering all the parameters, the specifications of the ultrasonic sensors can be implemented 
 

C. PIR SENSORS – 
PIR sensor is an electronic sensor that measures infrared light radiating from objects in its field of view. It is most Offaly 

used in PIR-based motion detectors  
 

D. AMBIENT SENSORS – 
It is a digital Ambient light sensor IC for I2C bus interface. This IC is the most suitable to obtain the ambient light data 

for adjusting LCD and keypad back light power of mobile phone. It is possible to detect wide range at high resolution.  

 

COMMUNICATION MODULE  

 

E. GSM (Global system for mobile communication) –  
GSM/GPRS Modem-RS232 is built with Dual Band GSM/GPRS engine- SIM900A, works on frequencies 

900/1800MHz. The Modem is coming with RS232 interface. The GSM/GPRS Modem is having internal TCP/IP stack to 

enable you to connect with internet via GPRS. It is suitable for SMS, Voice as well as DATA transfer application in M2M 

interface. The onboard Regulated Power supply allows you to connect wide range unregulated power supply. Using this 

modem, you can make audio calls, SMS, Read SMS, attend the incoming calls and internet etc. through simple AT 

commands. 

 

F. GPS (Global positioning system)-  
It is a global navigation system that provides geo-location and time information to a GPS receiver anywhere on or near the 

earth where there is an unobstructed line of sight to four more GPS satellites.  

 

G. WIFI Module-  
It is an UART-WIFI transparent transmission module with ultra-low power consumption. It allows either to host the 

application or to off load, all WIFI networking functions from anther application processor. It contains powerful on board 

processing and storage capabilities that allows it to be integrated with the sensors and other application.  

 

H. VOICE RECORDER-  
Recordings are stored in on-chip non-volatile memory cells, providing zero-power message storage. Voice and audio 

signals are stored directly into memory in their natural form, providing high quality, solid state voice reproduction. 

 

I. MOTORS AND BLADES-  

We are using DC motor with high rpm, which is used to rotate the blades inside the wet bin, sharp and strong blades are 

used to cut the wet waste and convert it to manure.  
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J. SERVO MOTOR-  
We are using this for the linear actuator that allows to move both in clockwise and in anticlockwise direction.  

 

K. RAIN SENSOR-  
The rain sensor module is an easy mechanism for rain detection. It can be used as a switch when raindrop falls on the 

board. 

 

IV. RESULTS AND APPLICATION 
 

 
 

Fig. 5 Prototype of Proposal 

 

The above picture represents the prototype of the model where complete model is ready with the particular operations, 

all the hardware components works according to their operation. The yellow and red bin indicates the wet and dry bin. 

The road and street lights are shown in the picture, thereby we have placed a house and the apartment to represent the 

particular area. 

 

Sensors and WIFI output: 

 
 

Fig. 6 PIR & ultrasonic-sensor output 
 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 4, ISSUE 7, DEC/2017

ISSN NO: 2394-8442

http://iaetsdjaras.org/326



 

 

The above describes the output obtained from pir and ultrasonic sensor. Whenever the human is detected, pir displays 

saying human is detected and an audio is played. When the bin if completely filled the ultrasonic sends an message to the 

authority person. 

 

Message to Authority through GSM: 

When onces the bin is full, the particular message will be sent to the authority person, it includes latitude and longitde 

information as well. 

 

 
 

Fig. 7 Message To The Authority BY GSM 

 

Application: 

 

The concept is used to reduce the overflow of garbage and to monitor the street lights. In our project, we are basically 

focusing on the waste management. The overflow will be reduced and wet waste will be decomposed and converted to 

manure and we are reducing the wastage of power and resources by monitoring street lights.  

 

The GSM is used for sending location of trash bin and we are monitoring everything through webpage. We are 

decomposing wet waste into useful by making use of dc motor and blades. Whenever rain is detected, the lid will be closed 

else it will be open. We are even monitoring the street light by making use of ambient sensor, whenever the object is 

detected all the lights will be turned on. 

V. CONCLUSION 
 

This project work is implementation of smart garbage management system using Ultrasonic sensor, PIR sensor, 

microcontroller, GSM, GPS and Wi-Fi module. This system assures the cleaning of trash bins, soon when the garbage 

level reaches its maximum, a message is sent to the authority. This reduces the total number of trips of garbage collection 

vehicle and hence reduces the overall expenditure associated with the garbage collection. It ultimately helps to keep 

cleanliness in the society. Therefore, the smart garbage management system makes the garbage collection more efficient. 

Here we are using servo meter implemented with rain sensor, if rain occurs then lid will be closed, else lid will be open. In 

case of wet trash can we are using dc motor and blades for decomposing it and it is used for crops. In case of street lights, 

we are monitoring it by using ambient sensor, if luminous value is more, lights will be turned OFF else it will be ON. If 

any obstacle is detected then all the lights will be ON else alternate lights will be ON.  
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