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Abstract— With the growth of cities, the waste produced also 

increases. 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. Overflowed garbage bins are creating an obnoxious 

smell and making an unhygienic environment. And this is 

leading to the rapid growth of bacteria and viruses which are 

causing different types of diseases. Many of the world’s 

developing cities are still lacking in the area of waste 

management. The environment should be clean and hygienic 

for our better life leads. To overcome these situations 

efficient garbage collection systems are getting developed 

based on IoT. Various designs have already been proposed 

and have advantages as well as disadvantages.  The main 

theme of the work is to develop a smart intelligent garbage 

alert system for a proper garbage management. The system 

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. The system framework uses ultrasonic sensor, infrared 

sensor for detecting the level of waste, Arduino UNO, 

microcontroller, RFID, GPS, GIS, LED, LCD as controlling 

boards and other hardware things. This system will allow the 

city authorities to better management of their resources in the 

collection of garbage and provide a platform that will allow 

for an efficient garbage collection system. 
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I. INTRODUCTION 

The internet of things, or IoT, could be a system of reticulate 

computing devices, mechanical and digital machines, objects, 

animals or folks that square measure supplied with distinctive 

identifiers (UID) and therefore the ability to transfer 

information over a network while not requiring human-to-

human or human-to-computer interaction. IoT 

communication over the web has full-grown from user - user 

interaction to device – device interactions lately. An IoT 

platform could be a multi-layer technology that permits easy 

provisioning, management, and automation of connected 

devices inside the web of things. The essential project plan is 

to style a wise waste management system which might 

mechanically apprize the officers regarding the present 

standing of assorted garbage bins within the town. It might 

have time period observation capabilities, which might be 

remotely controlled mistreatment completely different IoT 

techniques. 

 This paper introduces you to the utilization of IoT 

for Garbage Detection and validation in good ways that 

mistreatment IoT and see however this could even be a 

significant a part of developing a town into a wise town. 

 Let us take into account different technology and 

hardware which can be employed in this project for the higher 

module. We will think about the essential four things that are 

most vital and therefore the module is absolutely captivated 

with this hardware merchandise. Those measure components 

are microcontroller, Wi-Fi electronic equipment, Sensors, 

Blynk framework. 

A. Microcontroller (Arduino ATmega 2560) 

The Arduino Mega 2560 is programmed mistreatment the 

Arduino code (IDE) our Integrated Development setting 

common to any or all boards, that works each for on-line and 

offline. It receives info from sensors and method thereon. it's 

less costly than Raspberry Pi. It operates on liquid ecstasy +5 

potential unit with input voltage vary 6-20 V. It offers 

facilities for act with different laptop and with different 

Arduino microcontroller. 

B. Wi-Fi modem (ESP8266) 

It is self-contained SOC with protocols which might provide 

any microcontroller any access to Wi-Fi network. it's 

powerful on board process with higher storage capability. 

permits to figure below all operative conditions. 

C. Sensors 

Ultrasonic sensor (HC-04), Chemical sensor (MQ-2), 

Proximity sensor (1-2 m), Buzzer. 

D. Blynk Framework 

This framework could be a platform with iOS and golem 

applications to regulate Arduino. It provides digital 

dashboard which will build a graphical interface simply by 

merely dragging and dropping widgets. It supports hardware 

of any selection. 

II. LITERATURE SURVEY 

In [1], once the truck comes close to the rubbish bin, RFID 

starts act of sending the information. Ultrasonic sensors 

measure level of waste, buzzer to alert the truck regarding 

proportion of garbage level and L.C.D displays the share 

level. GPS is employed for sleuthing the placement of the bin. 

During this project the rubbish bins square measure set within 

the urban areas of a town and a electrical circuit camera is 

mounted on the bin location. 

 [2]Device is made which might relay its 

information, that is, level of garbage bin to the concerned 

person due to which route for the truck collecting garbage is 

optimized. Garbage bins that square measure crammed quite 

seventieth square measure empty 1st. Optimized route is 

chosen by the algorithmic rule that saves time and price and 

raises a step towards clean town. 

 In [3] a wise system is made that alerts the net server 

of municipality once garbage within the bin is higher than 

threshold worth and wishes to be cleared inside given time. 

One who empties the bin confirms that he has completed the 

task. Real time status of the bin is often monitored with the 

assistance of this method that is integrated with RFID tag, 

Wi-Fi module, ultrasonic sensing element. 
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 The main aim of the recycle system planned in [4] is 

to change assortment of points for playacting a disposal 

activity into designate recycle bins. Such system encourages 

utilization activities by permitting the points to be redeemable 

for merchandise or services. This feature is to help makers in 

managing the acquisition of useful merchandise. The system 

permits convenient recording of knowledge associated with 

the disposal activities, disposed material, identification of the 

user and points collected by the user. Recycle Bin that caters 

for utilization glass (brown), paper (blue) and metal will, 

plastic merchandise (orange) that mechanically judge the 

worth of the wastes thrown consequently and supply 

3R(Reduce, Recycle, Reuse) card. 

III. PROPOSED SYSTEM 

 
Fig. 1: Proposed System 

In the given proposed system, we are using basic components 

such as microcontroller, chemical sensor, proximity sensor, 

ultrasonic system LCD display, LED, buzzer and the GSM 

module also Bluetooth module. This system has feature 

where RFID reader will be placed along with the camera on 

the truck which will capture images and it will send to the 

server as a signal. Control station is used for the compiling 

information. One of feature is it will check the level of the 

garbage bin through ultrasonic sensor and by using tilt 

sensors it will help to check the position of the any bin. To 

check the current position of the dustbin like is it on its place 

or not or it has been gone somewhere, for that lock system is 

implemented so that it will be on its place even if any natural 

calamities comes. Using proximity sensor will get to know 

the waste around the bin of area approximately 1-2m so that 

it will help us to keep surrounding clean. So if we implement 

this system it will help to improve environment quality. This 

is the better solution to avoid wastage problem. Architecture 

of this system is shown in Fig (1). 

IV. SYSTEM ARCHITECTURE 

 
Fig. 2: System Architecture 

Fig (2) shows the architecture of the present garbage system. 

It consists of many sensors, the Arduino Uno microcontroller, 

and therefore the GSM module. The unhearable sensors 

square measure accustomed observe the amount of garbage 

in every bin, and it'll send this information to the Arduino 

Uno, that acts because the system controller. within the case 

wherever the bins square measure already full or nearly full, 

then it'll generate a warning message which can be sent to the 

municipality via SMS, by mistreatment the GSM module. 

Moreover, this method is additionally connected to many 

LEDs, in inexperienced or red colors, so as to alert all the 

residents concerning the bin. 

V. HARDWARE COMPONENTS 

A. Arduino UNO 

 
Fig. 3: Hardware Components 

The Arduino Uno is a microcontroller board supported by the 

ATmega328 (datasheet). It has fourteen digital input/output 

pins (of that six are often used as PWM outputs), six analog 

inputs, a sixteen MHz quartz oscillator, a USB association, an 

influence jack, AN ICSP header, and a 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. The 

Uno is unique from all its former boards in the way that it 

does not make use of the FTDI USB-to-serial driver chip. 

 The word "Uno" refers to one in Italian and it is 

named so to mark the forthcoming release of Arduino 1.0. 

The Uno and version 1.0 are the reference versions of 

Arduino in the forward journey. The Uno is the most recent 

in a progression of USB Arduino sheets and the reference 

show for the Arduino stage. 
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B. Wi-Fi modem (ESP8266) 

 
Fig. 4: Wi-Fi Modem 

The ESP8266 Wi-Fi Module is a self-contained SOC with 

integrated TCP/IP protocol stack that can give any 

microcontroller access to your WiFi network. 

C. Ultrasonic Sensor (HC04) 

 
Fig. 5: Ultrasonic Sensor 

1) VCC 

The VCC pin powers the sensor, typically with +5V 

2) Trigger 

Trigger pin is an Input pin. This pin has to be kept high for 

10us to initialize measurement by sending US wave. 

3) Echo 

Echo pin is an Output pin. This pin goes high for a period of 

time which will be equal to the time taken for the US wave to 

return back to the sensor. 

4) Ground 

This pin is connected to the Ground of the system. 

D. Chemical Sensor (MQ-2) 

 
Fig. 6: Chemical Sensor 

The MQ-2 Gas Sensor module detects gas leakage in home 

and industry. They are sensitive to a range of gasses and are 

used indoors at room temperature. The output is an analog 

signal and can be read with an analog input of the Arduino. 

E. Proximity Sensor 

 
Fig. 7: 

A proximity sensing element could be a sensing element 

ready to observe the presence of close objects with none 

physical contact. A proximity sensing element typically emits 

a magnetic attraction field or a beam of electromagnetic 

wave, and appears for changes within the field or come back 

signal. 

F. Buzzer 

 
Fig. 8: Buzzer 

A buzzer or electronic device is an audio signalling device, 

which can be mechanical, mechanical device, or electrical 

(piezo for short). Typical uses of buzzers and beepers embody 

alarm devices, timers, and confirmation of user input like a 

depression or keystroke. 

 

7)    GSM Module 

 
Fig. 9: GSM Module 

GSM Module is used to send SMS to the work station or 

garbage depot if the garbage exceeds set threshold level. 

GSM is Global System for Mobile Communication. GSM is 

connected to ATmega2560 via MAX232 serial adder circuit 
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as shown in Fig (9). GSM is controlled through ATmega 

commands. 

VI. CONCLUSION 

This survey has been performed for collecting the details of 

current garbage management methods and to find out 

effective methods which are useful for providing hygiene 

environment in cities. After comparing different hardware 

items and ideas of approaching smart dustbin system, we 

have chosen what we think is good and added some more 

features to our project keeping in mind the drawbacks of 

previous systems. 

VII. FUTURE SCOPE 

Smart dustbin system helps us to reduce the pollution. Many 

times garbage dustbin is overflow and many animals like dog 

or rat enters inside or near the dustbin. This creates a bad 

scene. Also some birds are also trying to take out garbage 

from dustbin. This project can avoid such situations. And the 

message can be sent directly to the cleaning vehicle instead 

of the contractor’s office. So it will help to keep our city 

clean, reduce labor work, save time and also cost; hence we 

can take our city into campaign like Swatch Bharat! 

Additional features can be added to make a more efficient 

system. 
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