
International Journal of Scientific & Engineering Research Volume 9, Issue 4, April-2018                                                                                           38 
ISSN 2229-5518  
 

IJSER © 2018 
http://www.ijser.org 

Automated Stench Analysis for Smart Cities 
Aditya K Shetty1, Glanis Joyal Monteiro2, Marita Reema Dsouza3, Prajna U Nayak4, Manoj T5 

 

Abstract— Stench is the biggest problem faced in India. The smell emanating from the public toilets and landfills causes health issues. 
Waste management refers to the collection, transportation, disposal and monitoring of waste. Curb side collection, incineration is the most 
common method used to dispose the waste. The gases released from landfills cause diseases like asthma, cholera, various skin diseases 
etc. The gases emitting from the garbage are methane, carbon monoxide, carbon dioxide, nitrogen etc. the main gas emanating from the 
public toilets is ammonia. The severity of these gases can be known by deploying the sensors in garbage disposal areas (or public toilets) 
and notified to the concerened authorities. 

Index Terms— Landfill gas, GSM, stench, Internet of Things (IoT), Data analysis. 

——————————      —————————— 

1 INTRODUCTION                                                                     
mart city is one of the latest innovations rigorously pur-
sued by the government of India. It includes smart trans-
portation, latest technologies, better living conditions, 

smart waste disposal, etc. Though we can see significant im-
provements, the biggest problem faced by our country at pre-
sent is waste management. India being one of the most popu-
lated countries, waste management has become one of the key 
challenges. Even in this modern era, we can see people dispos-
ing garbage, defecating in open places, burning waste materi-
als, etc. When too much garbage is dumped in a particular 
place, it causes foul smell, due to which sickness and diseases 
start to spread. If people complain about it to authorities, the 
garbage will be moved to another piece of land which is prob-
ably a landfill. 

This paper focuses on tackling the problem of filth in the 
public places. It is mainly concerned with identifying the mal-
odour, analyzing it and reporting to the concerned civic au-
thorities. To implement this, we are using IoT and data analy-
sis. 

The Internet of Things (IoT) is the inter-networking of 
physical devices, vehicles, buildings and other items embed-
ded with electronics, software, sensors, actuators and network 
connectivity that enable these objects to collect and exchange 
data. When IoT is augmented with sensors and actuators, the 
technology becomes an instance of the more general class of 
cyber-physical systems, which also encompasses technologies 
such as smart grid, smart homes, smart cities, intelligent 
transportations, virtual power plants and so on. 

Data analysis, also known as data analytics, is a process of 
inspecting, cleansing, transforming and modeling data with 
the goal of discovering useful information, suggesting conclu-
sions and supporting decision making. 
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2 LITERATURE REVIEW 
Waste management is one of the major problems that the 
world is facing today, irrespective of developing or developed 
country. The main issue in the waste management is that the 
garbage bins overflow even before the authority could clean 
on the decided schedule. This in turn leads to various hazards 
like bad odour and may cause diseases if it exists for a long 
time. Although there have been many innovations in this re-
gard, such as the smart waste management using Arduino [4], 
smell is still a persisting problem in countries like India.  

As per the estimates of Central Pollution Control Board 
(CPCB), at present, in India 62 million tonnes of waste is gen-
erated every year. Of this, 43 million tonnes are collected, out 
of which, 11.9 million tonnes are treated and 31 million tonnes 
are dumped in landfill sites. The malodour produced from the 
garbage creates health problems like vomiting, headaches, 
nausea, children unable to sleep, breathing difficulties, dis-
comfort for elderly people, etc [1]. The existing smart bin sys-
tem can be used for the smart waste management [4]. Howev-
er, awareness about cleanliness and usage of smart bins 
should be created among the people. 

The Landfill Gas (LFG) contains different gases like me-
thane and carbon dioxide, which make upto 90 to 98% of the 
LFG [2]. This gas is produced due to the breakdown of the 
organic waste of the bacteria. Methane, which is a greenhouse 
gas, has 20 times more potential compared to carbon dioxide. 
It can be transformed to carbon dioxide to minimize the envi-
ronmental impacts. Besides, plants can be installed at the land-
fill sites to extract the methane, so that it can be used as a fuel 
to electric energy generation. So far, the LFG recovery has 
been shown economically feasible at 7 landfills located in Del-
hi, Mumbai, Kolkata, Ahmedabad [3]. 
 
 
3 PROPOSED SYSTEM 
The proposed system has the following objectives: 

• Identification of toxic gases released by burning waste 
materials in public or garbage disposal areas, 
which affect the health of children and senior citi-
zens. 
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• To detect the foul smell emanating from garbage 
(landfills) and escalating this problem to the con-
cerned authorities.  

• To analyze the stench emanating from the public toi-
lets. 
 

4 IMPLEMENTATION 
 

Fig.1. Architecture of automated stench analyzer 
 

The architecture of the proposed system consists of the fol-
lowing components. 
 
4.1 Raspberry Pi 

                                 Fig.2 Raspberry Pi 
 

The Raspberry Pi is a series of small computers which does 
not include the peripherals. An SD card card inserted into the 
slot on the board acts as the hard drive for the Raspberry Pi. It 
is powered by USB and the video output can be hooked up to 
a traditional RCA TV set, a more modern monitor or a TV us-
ing HDMI port. 
 
 
 

 
 
 
4.2 Gas 
Sensors 

 
 
 
 
 
 
 
 
 
 
 

Fig.3 Gas sensor 
Gas sensors are used to detect and analyze the gases. They are 
usually chemical sensors that convert information from the 
surrounding environment into electric signals. There are many 
gas sensors available today. MQ-135 is used to detect ammo-
nia and carbon dioxide, MQ-4 is used to detect Methane. 
 
 
4.3 MCP3008 
 
 
 
 
 
 
 
 
 
                             
                              Fig 3.MCP3008 ADC 
 
MCP3008 is an analog to digital converter (ADC) which com-
bines high performance and low power consumption in a 
small package, making it deal for embedded control applica-
tions. 
 
4.4 GSM Module 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                Fig.4 GSM Module 
 
Global System for Mobile communications (GSM) is a chip or 
circuit that is used to establish a connection between a mobile 
or a computing device. 
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5 WORKING 
As shown in Fig. 1, the sensors take the input from sources 
like public toilets, garbage and landfills. This data is processed 
by Raspberry Pi and analysed using data mining algorithms 
like K-Nearest Neighbour (k-NN), Support Vector Machine 
(SVM), Bayesian Classifier etc. Here we are using the k-NN 
algorithm. 

We are using MQ-4 gas sensor to detect methane and MQ-
135 to detect ammonia and carbon dioxide. In case of landfills, 
the sensors are placed in the vicinity of the landfill. In case of 
public toilets, the sensors are placed in one corner of the wash-
room. The number of sensors required depends on the area of 
the landfill/public toilet.  

The deployed sensors detect the concentration of methane, 
ammonia and other toxic gases which will be then analyzed 
using the k-NN algorithm. The algorithm takes a CSV file con-
taining the training set of the ammonia and methane concen-
trations, along with the class label which tells whether the 
ppm value is hazardous or not hazardous. The values read 
from the sensors are treated as test set. The threshold value for 
methane is 500ppm and that for ammonia is 200ppm. Based 
on this, the analyzing unit will classify the smell as hazardous 
or non-hazardous. If the outcome is predicted to be hazard-
ous, then the GSM module sends the message to the con-
cerned civic authority, so that they can take suitable measures 
to eliminate the smell.  
 
5.1 Working of k-NN algorithm 
The k-NN is a type of instance-based learning, or lazy learning 
where the function is only approximated locally and all com-
putation is deferred until classification. The k-NN algorithm is 
among the simplest of machine learning algorithms. The input 
to this consists of k closest training examples in the feature 
space. In classification, the output is a class membership. An 
object is classified by a majority vote for its neighbors, with the 
object being assigned to the class most common among its k 
nearest neighbours. If k=1, then the object is simply assigned 
to the class of that single nearest neighbor. 
 

6 EXPERIMENTS AND RESULTS 
We have conducted experiments with methane and ammonia 
gas. The fig. 6 below shows the snapshot of the prediction. As 
mentioned above, the k-NN has predicted the input gas value 
to be hazardous or non-hazardous based on its concentration. 
 

If the prediction turns out to be hazardous, then we use the 
GSM module to send the message to the civic authority as 
shown below in fig. 7. 
 
 
 
 
 

 
Fig 6. Snapshot of the result 

 

Fig. 7. Message sent to the authority 
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7 CONCLUSION AND FUTURE WORK 
From the studies, it has been noticed that the toxic gases ema-
nating from landfills and public toilets affect the health of the 
people living nearby. Hence the proposed system tries to de-
tect the gases which are dangerous and cause diseases or 
health effects. 

As a future work, the existing smart waste management 
system can be combined with the proposed system to get bet-
ter results. Also, the electricity authority can be informed, 
when the amount of methane released in any landfill is suffi-
cient enough to install methane extraction plant there. This 
will increase the generation of electricity which is economical 
for our country. It can also be used for other purposes like 
cooking. 
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