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Abstract 

 
Community trash fill up quicker than ever and eventually many of the 

containers end up overflowing before recycling, causing not only cluttered 

roads and unpleasant odors, but also negative impacts on health and the 

environment. Smart garbage collection is a method for trash accumulation 

that expects to streamline squander accumulation and at last diminishes fuel 

utilization. At the point when the canisters are set at a specific position a cell 

phone is required to distinguish its specific scope and longitude just once. 

This lessens the expense of the general framework as GPS (Global 

Positioning System) won't be required at that point. There are various sensors 

inside the canister and one of them is an ultrasonic sensor that will shoot 

sonar waves to realize how much stuff is inside the container. Additionally, 

the temperature sensors will quantify the temperature inside the refuse 

canister. Information gathered from the sensors are sent over a cell organize 

for examination and the information is displayed on Ubidots web stage for 

clients. Ubidots is a cloud administration to detect and control hardware in 

real time. A rundown of canisters to be gathered would then be able to be 

sent to drivers to design a specific course. There will likewise be continuous  
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tracking of the urban body’s garbage vehicles utilizing RFID(Radio 
Frequency Identification). The vehicle proprietor needs to streak his RFID 
card with the goal that who and when and at what time the trash container 
was emptied will be known. 
 
Keywords: GPS, RFID, Garbage, Ubidots, Ecofriendly Environment. 

 

 

1 Introduction 

The most important reason for proper Garbage waste collection is to 

protect environment. Certain types of waste will be hazardous to human 

beings. The people working in the Municipal Corporation often show 

irregularity in the cleaning of garbage bins in diverse location as it used 

them to ensure maximum physical energy. 

Smart garbage collection is a method for trash gathering that plans to 

upgrade squander accumulation and at last decreases fuel utilization. At the 

point when the receptacles are set at a specific position cell phone is 

required to distinguish its specific scope and longitude just once. This 

diminishes the expense of by and large framework as GPS won't be required 

at that point. There are various sensors inside the canister that will shoot 

SONAR (Sound Navigation Ranging) waves to realize how much stuff is 

inside the container. Additionally, the temperature sensors will gauge the 

temperature inside the garbage canister.  

Information gathered from the sensors are sent over a cell organize for 

examination and showed on Ubidots web stage for clients. Ubidots is a 

cloud administration to detect and control hardware in real time. A rundown 

of compartments to be gathered would then be able to be sent to drivers to 

design a proficient course. There will likewise be ongoing observing of the 

urban body's refuse vehicles utilising RFID. The vehicle proprietor needs to 

streak his RFID card with the goal that who and when and at what time the 

refuse receptacle was exhausted will be put away [1-5]. 

Basically this venture is tied in with gathering the most measure of 

materials at all measure of time to lessen expenses and discharges en route. 

Moreover, this venture should work with a compartment and any kind of 

waste including blended materials, paper, glass, metal and liquids. 

Therefore, there will be spare of petroleum product due to streamlined 

course to gather garbage and furthermore transportation cost. 

 

2 Literature Survey  
 

The idea of Smart Garbage Collection was introduced. This idea has 

two main elements: 1. master unit is for undertaking a work allocation to 

feasible garbage collection trucks for corresponding locations and 2. Slave 

unit saves database of garbage collection in diverse location. This 

distribution of garbage collection and record keeping are performed with the  
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help of certain devices attached to the dustbins. It generally consists of 

sensors pair: ultrasonic and IR sensor, an Arduino UNO development board 

to control the functionality of the device, a Wi-Fi module and a GSM 

module [6-10]. The status of the dustbins is updated on a website linked to 

all the devices attached to various dustbins. This website can be utilized by 

any consumer who has a dustbin outside their house or a certain high 

authority like the secretary in a society. They can use their login id and 

password to access this website and check the status of the bins. The further 

advancement is done by including fire sensors to detect fire in the dustbins 

caused by batteries or other things and photoelectric sensors to detect the 

presence of electrical components [11-14].  

 

 

3 Proposed Methodology 
 

Thinking about the need of present day innovation, the smart garbage 

collection framework can be somewhat costly than the customary 

framework yet considering the focal points it gives its value the venture. 

The overall cost of an individual garbage bin can be reduced by using 

different modules and then linking it to one another rather than using a 

module consisting of all the sensors and devices. In this way, each module 

can be individually programmed according to need.  

 
3.1 AT Mega General Purpose Development Board 

 
ATMega16 is an 8-bit elite 40 pin miniaturized micro controller of 

Atmel's Mega AVR family with low power utilization. ATMega16 depends 

on upgraded RISC (Reduced Instruction Set Computing) design with 131 

amazing guidelines. The greater part of the directions execute in one 

machine cycle. ATMega16 can chip away at a most extreme recurrence of 

16MHz. ATMega16 has 16 KB programmable glimmer memory, static 

RAM(Random Access Memory) of 1 KB(Kilobytes) and EEPROM of 512 

Bytes. The perseverance cycle of blaze memory and EEPROM (Electrically 

Erasable Programmable Read Only Memory) is 10,000 and 100,000, 

separately. 

 

3.2 LCD(Liquid Crystal Display) Modules 
 

LCD modules are utilized to show the status of the trash canister, 

regardless of whether it is full or void. 
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3.3  SIM800 GPRS/GSM Module 
 

The SIM800 is a phone correspondence module that can influence calls, 

send emails, SMS messages and even interact with the web. This module is 

expected to work like a cell phone, yet it needs outer peripherals to work 

appropriately.  

 

3.4 Ultrasonic Sensor 
 

The ultrasonic sensors will gauge the level of garbage inside the canister 

by utilizing ultrasonic waves. The sensor head transmits an ultrasonic wave 

and gets the wave reflected once more from the objective. The separation is 

determined by utilizing the accompanying equation: 

 

   Distance L = 1/2 * T * C                          (1) 

 

Where L is the distance, T is the time between the emission and 

reception, and C is the sonic speed. 

 

3.5 IR(Infrared) Sensor 
 

The IR sensor discharges as well as distinguishes infrared radiation to 

detect its environment. The IR sensors can detect thermal or heat energy 

inside the garbage bin.  

 

3.6 Power supply 
 

A 12V power supply is converted into 5V power using voltage 

converter and connected to the setup.  

 

3.7 Arduino IDE 
 

Arduino is an open-source hardware tool, which is simple to-utilize 

equipment and delicate product. Arduino device can understand inputs - 

light on a sensor, a finger on a catch and transform it into a yield - initiating 

an engine, turning on a LED (Light Emitting Diode), distributing something 

on the web. 

 

3.8 Ubidots Cloud Computing Platform 
 

An Ubidots ' gadget is a digital representation of a data source or simply

 a resource that captures sensor data and transmits such data to the cloud, 

through a connection protocol. 
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4 Smart Garbage System 
 

The smart garbage collection system makes use of all the modules 

shown in the figure 1. The AT Mega 16 general purpose board is used to 

acquire data from the sensors and work on it. It takes data about measure of 

garbage inside canister from the IR and ultrasonic sensors and then 

processes it and informs whether the dustbin is full or empty. The LCD 

module is used to display the status of the dustbin and in which mode it is 

running. A 12V power supply is used which is converted into 5V power 

using a voltage converter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1. Block diagram for Smart Garbage Collection System 

 
First when we start the device, we have to program it in such a way that 

it will display the name of the project “Smart Garbage Collection” and then 

the device will go into event detection mode. The system is remaining in the 

same mode until the garbage bin is filled. During this period the ultrasonic 

sensor will continuously measure its level and the IR sensor will detect its 

surroundings. When the sensor detects that the dustbin is full it sends a 

message to the users phone stating that the garbage bin is full along with its 

location. It also sends the same message to the garbage collector so that the 

garbage collector can come to the location and empty the bin. The status of 

the bin is then displayed on the website. The website displays information 

such as date, time and details of the driver who collected the garbage. After  
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the dustbin is cleaned by the garbage collector a message stating that the 

dustbin is cleaned is sent to the user. After that the system goes again into 

the event detection mode and the cycle is repeated.  

 

 
Fig 2. Comparison of average power consumption per use in groups A and B. 

 
Group A: SGCS without the energy efficient operation. 

Group B: SGCS with the energy efficient operation. 

 

The system will be perfectly secure as all the modules will be covered 

inside a plastic box and no wires will be hanging out. The device will work 

as intended. But during rains the lid of the dustbin needs to be closed so that 

water can’t get inside the garbage bin. Even if there is some problem with 

the device itself the device can be deactivated remotely so that it won’t 

cause any further problems. Fig 2 shows that comparison of average power 

consumption per use in groups A and B. 

 

5   Conclusion 

 
Consequently we presume that the principle target of this venture is to 

keep up the level of tidiness in a specific region or the entire city and make 

an encompassing which is better to live. By utilizing this framework we can 

continually screen the dimension of garbage inside the dustbins which are 

put in various areas. On the off chance that a specific dustbin has achieved 

the most extreme level, at that point the trash specialist vehicles can be 

educated and they can quickly achieve that specific area and deal with the 

waste receptacles. The client can check the status of their containers 

whether they are being purged or not. They can likewise check the date, 

time and subtleties of the driver who purged the refuse receptacle. This 
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proposed framework can demonstrate valuable whenever kept up and 

controlled legitimately. This framework can be utilized as a benchmark by 

the general population who are eager to make one stride further to build the 

tidiness in their separate zones. Ultrasonic and IR sensors are being utilized 

to recognize the measure of trash inside the dustbin. Furthermore, a user can 

also buy a smart garbage bin from the market and register the garbage bin to 

the website using his/her email id, phone number and password. Each 

garbage bin is given a particular id to differentiate it from the others. When 

the user registers his/her garbage bin with the website the garbage bins 

location gets saved in the website and the status of the garbage bin is 

immediately displayed on the website. Henceforth, the garbage collector can 

know the location of the newly added smart garbage bin and go empty it.  
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