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Abstract: The significant rise in the population is 

leading to urban migration issues and due to the change 

in lifestyle, huge amount of waste is being generated. 

Therefore, waste management is a huge problem faced 

by the countries across the globe. The overall waste 

management contains three fundamental types of 

existences: residents who generate garbage, waste 

collectors & city administration, stakeholders. Waste 

management recycling and dumping industries has its 

impact directly on the lifestyle, health and environment. 

Current waste management modes are not advanced 

enough for a powerfully built framework and efficient 

waste management mechanisms. Therefore, it is 

important to manage waste in a smart way. In this paper, 

a novel and smart cloud-based waste management 

system using internet of things (IOT) mechanism is dealt 

in which the trash cans are fixed with sensors, that can 

notify the waste level status and the data related to status 

is uploaded to the cloud. This system uses two types of 

trash cans for Biodegradable and non-biodegradable 

waste materials. Individual waste is generated along with 

total waste. A interface is used to connect the residents in 

an area and the administrator which looks after waste 

management. The project strives to reduce human 

intervention in garbage collection, while the statistical 

representation of data collected is used for future 

learning. 

   

Keywords: Waste Management, Internet of Things, 

Cloud, Biodegradable, Non-biodegradable. 

 

1. Introduction 

 

Irregular increase in population has ensued in generating 

more waste than what the earth can ingest. Waste 

management is a challenge that is faced by cities across 

the world. There are existing systems to tackle this 

menace but are not effective enough as these needs to be 

employed at large. At present waste collection is 

conventional in nature which requires abundance of 

labour and is a time devastating process. 

The Chennai corporation alone is with the 

population of about 7.9[13] million produces 4500MT 

[13] for which 11184[13] labour force is employed. All 

this trash is collected through the door to door system and 

transported through route schedules for each and every 

vehicle and for each trip with two dumping sites. This 

creates a lot of miscommunication as there is no 

coordination between the government, residents and 

workers for processing trash.   

Smart cities are in the need of labour, wherein the 

vision is to consolidate information technology with 

internet of things to employ effective management of 

assets. An IOT framework consists of representing things 

and their presence on the internet. IOT aims to integrate 

the real and virtual worlds by bridging devices and 

applications through cloud. In this IOT system the 

sensors like ultrasonic sensor connected to Arduino UNO, 

a slave processor and again connected to Raspberry Pi, a 

master processor to collect and transfer the data to cloud. 

However, there are two slave processors for each of the 

biodegradable and non-biodegradable cans are used. The 

trash can is designed in such a way that, threat perception 

method for threat detection like ignition or flames from 

scent bottles, battery discharges and e-wastes by 

employing temperature sensor, smoke sensor and a metal 

detector. To segregate trash at the point of generation two 

different cans are used. Each resident is provided with a 

specific identity through RFID (Radio Frequency 

Identification). The RFID system is used to store the data 

of waste generated at any particular time. A load cell is 

used which is placed at the base of the can to determine 

weightage of the garbage. Though there are efficient 

systems and algorithms for automatic waste management, 

it lacks remote status can monitoring. Therefore, in this 

paper an application is used to monitor the cans remotely. 

The status of the cans is observed through an application 

interface.  

The acquired data from the sensors is transferred to 

a devoted system for monitoring the status of the can. 

This data is subsequently used to analyze for future use. 

To classify the locations of the bin, to predict the status of 
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the bin and also to optimize the route that truck can use 

to collect the trash. Further analysis increases the 

efficiency of the system by reducing fuel consumption 

and also helps in mitigating the future waste generated 

by households.   

 

2. Literature Survey 

 

The literature survey is done from different papers to get 

an idea of how this proposed system is implemented. 

Krishna Nirde, Prashant S. Mulay , Uttam M.Chaskar [2]  

paper provides us with insights into the practicality of the 

waste management system. The sensing of trash filling in 

the can is through time of flight by ultrasonic sensor. 

Signals are transferred over RF transmitter and received 

by Rf receiver connected to the arduino modem.The 

limitation is that there were differences in status by two 

sensors when trash was unloaded from waste bin. 

SauroLonghi, DavideMarzioni, EmanueleAlidor, 

GianlucaDi Bu` o, Mario Prist, Massimo Grisostomi and 

MatteoPirro [3] proposed a garbage collector with 

sensors that provide status and information. The data 

retrieved is sent through DTN (Data Transfer Nodes).The 

system heterogeneous integration of multiple sensor 

nodes of different types. Here the data is not directly 

transferred to the nodes instead transferred through nodes 

C.K.M. Lee and Trevor Wu [4] have attempted to 

introduce a waste management system in Hongkong. 

They are very supportive of use of RFID in system. The 

use of GPRS to transfer the data to an app over cloud 

doesn't seem plausible as fitting GSM modules to all the 

dustbins of a city and guaranteeing that GPRS 

information is accessible to each of the containers is 

illogical. 

Big data analytics for waste management by Parag 

Kedia[5] gives insights into how the large scale data 

generated and gathered is to be stored in cloud. Then 

analytics are performed on the data using different 

algorithms- Linear regression. KNN algorithm is used 

depending on the necessity to prune fuel consumption and 

time.  

Dr.N.Sathishkumar,B.Vijayalakshmi,R.Jeniferprarth

ana, A.Shankar [6] projects a system with a leaf switch 

that is suspended from lid on the top. This switch 

compresses the trash to a definite degree. The limitation 

here is that leaf switch needs to be placed in angle so that 

trash doesn't damage or chunk leaf functionality even in 

exceptional conditions. 

After the thorough exploration of all these works, 

we are proposing an “SMART RECYCLE TRASH IN 

AN IOT MANAGEMENT SYSTEMS FOR SMART 

CITY” with an architectural exposition giving a 

comprehensive outline of block- level architecture, which 

can be administered and scaled on a large level without 

much complication. 

 

3. Proposed System 

 

Our proposed work is made to detect the status of waste 

in the trash can. In common the waste generated is 

collected, transported to a designated dumping site and 

then processed for recyclable materials. Here are we are 

trying to separate distinct waste at the point of generation.               

 

 

 

Figure 1. Architecture diagram of Smart Recycle Trash in IOT management  

systems for smart city 
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Fig.1 describes the entire process of our proposed 

system. Here we have two Arduino Uno processors 

which are slave processors. Of these two one is for 

biodegradable can and the other is for non-biodegradable 

can In the first can only trash than can naturally degrade 

is to be put. This can is equipped with sensors like 

ultrasonic sensor, smoke sensor and a power supply. The 

other can of the two is for non-biodegradable means the 

trash cannot degrade natural means. Hence these waste 

have to be put separately for recycling purpose. This can 

equipped with an ultrasonic sensor, metal detector 

sensor, temperature sensor, load cell and power supply. 

Arduino Uno, a micro controller board is a simple 

prototype platform. This processor was a careful choice 

for an efficient and inexpensive board. This processor is 

fed through embedded c. We thought with such large 

presence of Arduino community it is wise to select this 

board. 

Ultrasonic sensor HC-SRO4 model is used for its 

sophistication. The sensor works by sending a set of 

sound waves that on getting reflected after touching floor 

of the can is received back receiver. The time taken by 

these to travel to and fro is calculated to give the 

distance. 

 

Travelled distance= (absolute travel time * sound 

velocity (340 m/s))/2 

 

The purpose of load cell is to determine the load of 

trash in can. Data from load cell can also be used for 

reference to know the status of trash in can.   

RFID system is introduced to track the trash 

generated by each individual. The Radio Frequency 

Identifier utilizes radio waves to discover and recognize 

an object. A radio tag with encoded serial no in a chip is 

brought near to RFID reader, radio waves what are 

considered to be electromagnetic waves are translated 

into digital codes to be read by reader which then 

specifies the code to the object. 

An ultrasonic sensor is placed in the head of the 

can. It is fixed onto one part of the lid. We placed this 

sensor at 90% height from bottom. By fixing at that 

height we can notify the status level at earliest before the 

can overflows. At the base of the can is placed load cell. 

Through this load cell is to determine the mass of the 

trash in can. The dual sensors are fixed in both the bins. 

In biodegradable is equipped with smoke sensor and in 

non-biodegradable with temperature sensor. This is the 

part of the threat perception method to warn about any 

fire, harmful gases due to decomposition of waste or due 

to leakage of any acid from bottles or through cells. So 

that nobody uses that bin till problem is looked after. 

Metal Detector helps in identifying any metal pieces that 

may get mixed up with decomposable waste. When 

smoke sensor identifies a harmful gas a bulb on the 

exterior of the can is placed that glows up to indicate the 

can is a threat. Likewise the metal detector beeps 

sounding a beep blare to wary the user that he is putting 

the trash in wrong can. All the sensors are carefully 

picked after their usability is studied. 

Before putting the waste in the bin the resident user 

needs to scan their id by placing on the RFID reader. 

Every resident or user is provided with a RFID tag that 

contains the details regarding their identity and location. 

The trash produced by that user is stored against his 

details. 

Arduino Uno is coded with embedded C. When 

users put the trash in sensors read the data in analog and 

sent to slave processor. The slave processor after 

receiving analog signals improves their readability by 

converting them into digital signals. So this can simply be 

called ADC(Analog to Digital converter) .In the same the 

controller in the other bin also functions in same way by 

receiving signals at origin in analog and sending these 

signal to sub controller to transfer them to main 

controller. In the process these signal are converted into 

digital for enhancing their readability for further 

processing. Power supply to these controllers can be 

supplied either directly from live connection by 

connecting with a power plug or through a USB cable 

connected to laptop or even through battery. It requires 5v 

power supply. The controller has I/O pins out of which   6 

are input and 6 are pulse with modulation outputs. The 

sensors assembled with male to male jumper wires and 

rooted onto bread board. On the bread board one side is 

chosen as positive and the other is ground. All the 

connections are made depending on the analysis of the 

requirements.  

The master controller is the Raspberry pi which by 

itself is a micro computer, but a powerful one. This 

prototype is modelled as such it can work in server role. It 

has the capacity to administer light internal traffic or web 

traffic. It is 32 bit, 700MHz built on architecture of ARM 

11. The processor is operated with Linux Ubuntu version 

as its operating system for its open source utilities. 

Python 2 is the main programming language used to code 

the processor. A 16GB memory is inserted in to the 

processor for memory storage purposes, where we can 

upload our operating system and the required code. 

All the data from both slave processors is flown into 

raspberry pi controller after ADC for further process. The 

controller acts as a gateway [15] from where the data is 

relayed to the cloud. The program in this controller is 

coded to make provisions for sending status of trash can 

to designated person who is in charge through a message 

and an email. The details of the person like their phone 

number and email should be entered for timely alerts.     
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Like most developers we intended to use a real-time 

platform for IOT devices. Ubidots is a cloud platform 

[14] that supports in storing data transferred from 

raspberry pi to cloud in real time. Ubidots acts as front-

end user graphical interface. 

 

 
 

Figure 2. Dashboard of Ubidots platform 

 

Figure 2 is the Ubidots platform dashboard through 

which we can control remotely. Raspberry pi to Ubidots 

to connect write a program python IDE with controller 

variable id and token key generated in the website. Enter 

the WiFi id and also password to make a connection. 

This real time prototype prompts data generation 

depending upon the user requirement. In our system, for 

every 5 seconds period, data is prompted. This piles up a 

huge amount of data. This data when used properly can 

be of great use. Big data analytics is used to analyse data. 

This input is used to calculate the average data of the 

individual based on their Id. And also the trash 

generation patterns the pertaining to an area. This 

information can largely help in reducing the trash 

produced in future. 

 

      
 

Figure 3. Android App illustrations 

The residents living in the area first check if the can 

is full through interface provided on the android 

app.There will be two options in red and green colour for 

resident authority.The authority can login using 

credentials provided to them. The authority has login 

access because they require some data that must not be 

open to the public like truck routes,Rfid id. The residents 

can access by clicking on green and will not have any 

authentication system.The access is open. Then if the can 

is not full he can dispose the trash after scanning RFID 

card.When the can gets filled, the system sends a message 

to the required person incharge through mobile message 

and through email to concerning authority registered with 

system.The threat perception method gets activated when 

there is smoke or temperature in the can rises due to 

accident.On unibots platform live status of the can and 

temperature is presented in graphics. 

 

4. Conclusion 

 
This paper exhibits how trash can is managed by 

incorporating internet of things with information 

technology. Here, we discussed about using hazard 

detection methods to identify and avert any accident. The 

organization responsible for recycling waste can 

segregate non-biodegradable trash easily, which on 

selling can directly fund setting up more of these systems 

and also biodegradable waste can be composted and sold 

to farmers which helps environment. Proper utilization of 

huge data collected through this smart trash cans will 

eventually bring down trash produced per each 

individual. This smart trash can system in IOT can be a 

best suit for smart city as well as Swach Bharath mission. 

There can be future enhancements can be made for any 

project. This model can be implement using SigFox 

technology for longer communication with secure 

transmission than LoRAWAN (Long Range Wide Area 

Network)[16] that is more scalable and is suitable for 

wide areas cities which is the tents to be the future 

enhancement of this research. 
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