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Message from the Chairs 

 

It is with great pleasure to welcome you to the Euromicro ML-IoT 2018, in Prague, Czech Republic. In this 

increasingly compute centric world, where the Internet of Things (IoT) and Artificial Intelligence (AI) tsunami 

are affecting every aspect of our daily lives, there is increased demand for researchers from different areas 

such as Machine Learning (ML), distributed computing, embedded systems, and big data to synergize their 

efforts to better understand untapped opportunities and to produce highly efficient, deployable, intelligent 

ML‐driven IoT systems. In this context, in close collaboration with Digital System Design (DSD) and Software 

Engineering and Advanced Applications (SEAA), Euromicro organizes the first International event on Machine 

Learning (ML) Driven Technologies and Architectures for Intelligent Internet of Things (ML‐IoT) to promote 

research and technology transfer in this important cutting‐edge field. ML-IoT 2019 consists of one session, 

with three papers. This session intends to address all aspects of intelligent IoT from Device, to Edge/Fog and 

Cloud, covering the design of circuits, architecture, network, cloud, cross‐layer intelligence, big data, 

applications, as well as human‐machine interaction. ML‐IoT also discusses the associated challenges that need 

to be overcome for achieving the goal of accuracy, privacy, reliability and security. 

 

Once again thanks to Euromicro, their chairpersons and officers, in particular Prof. Erwin Schoitsch and Prof. 

Hana Kubatova, who continue to manage and keep running the Euromicro conference series, for their support. 

We want to thank also the organizing organizations including Czech Technical University in Prague hosting our 

event. We do hope you will be able to join us next year for ML-IoT 2019. Welcome to ML-IoT 2018 in Prague 

and ENJOY!  
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Abstract—We present a machine learning based method for
noise classification using a low-power and inexpensive IoT unit.
We use Mel-frequency cepstral coefficients for audio feature ex-
traction and supervised classification algorithms (that is, support
vector machine and k-nearest neighbors) for noise classification.
We evaluate our approach experimentally with a dataset of about
3000 sound samples grouped in eight sound classes (such as, car
horn, jackhammer, or street music). We explore the parameter
space of support vector machine and k-nearest neighbors algo-
rithms to estimate the optimal parameter values for classification
of sound samples in the dataset under study. We achieve a noise
classification accuracy in the range 85% – 100%. Training and
testing of our k-nearest neighbors (k = 1) implementation on
Raspberry Pi Zero W is less than a second for a dataset with
features of more than 3000 sound samples.

Index Terms—urban noise, smart cities, support vector ma-
chine (SVM), k-nearest neighbors (KNN), mel-frequency cepstral
coefficients (MFCC), internet of things (IoT).

I. INTRODUCTION

About 85% of Swedes live in urban areas and the quality of
life and the health of citizens is affected by noise. Noise is any
undesired environmental sound. The world health organization
(WHO) recommends [1] for good sleeping less than 30dB
noise level in the bedroom and for teaching less than 35dB
noise level in classroom. Recent studies [2] have found that
exposure to noise pollution may increase the risk for health
issues, such as, heart attack, obesity, impaired sleep, or de-
pression.

Following the Environmental Noise Directive (END)
2002/49/EC, each EU member state has to assess environmen-
tal noise and develop noise maps every five years. As sources
of noise (such as, volume of traffic, construction sites, music
and sport events) may change over time, there is a need for
continuous monitoring of noise. Health damaging noise often
occurs for only few minutes or hours, and it is not enough
to measure the noise level every five years. Furthermore, the
sound at the same dB level may be percepted as annoying noise
or as a pleasant music. Therefore, it is necessary to go beyond
the state-of-the-art approaches that measure only the dB level
[3]–[5] and in future we also identify the type of the noise. For
instance, it is important that the environment protection unit
and law enforcement unit of a city know whether the noise is
generated by a jackhammer at construction site or by a gun

shot. The Internet of Things (IoT) is a promising technology
for improving many domains, such as eHealth [6], [7], and it
may be also used to address the issue of noise pollution in
smart cities [8].

In this paper, we present an approach for noise classi-
fication in smart cities using machine learning on a low-
power and inexpensive IoT unit. Mel-frequency cepstral co-
efficients (MFCC) are extracted as audio features and applied
to two classifiers: support vector machine (SVM) and k-nearest
neighbors (KNN). The evaluation of SVM and KNN with
respect to accuracy and time is carried out on a Raspberry Pi
Zero W. For evaluation we prepared a dataset of 3042 samples
of environmental sounds from UrbanSound8K [9] and Sound
Events [10] in eight different classes (including gun shot,
jackhammer, or street music). SVM classification performance
is affected by parameters γ and C, whereas parameter k
and minimum distance type (that is, Euclidean, Manhattan,
or Chebyshev distance) influence the KNN performance. We
explore the parameter space of SVM and KNN algorithms
to estimate the optimal parameter values for classification of
sound samples. The achieved noise classification accuracy is
in the range 85% – 100% and the time needed for training
and testing of KNN model for k = 1 on Raspberry Pi Zero
W is below one second.

Major contributions of this paper include,

• a machine learning approach for noise classification;
• implementation of our approach for noise classification

on Raspberry Pi Zero W;
• experimental evaluation of our approach using a dataset

of 3042 samples of environmental sounds;
• exploration of parameter space of KNN and SVM to

estimate the best parameter values with respect to our
sound samples dataset.

The rest of this paper is organized as follows. Section II
gives an overview of machine learning and the Raspberry
Pi platform. The proposed method for noise classification is
described in Section III. Section IV presents experimental
evaluation of our approach, and Section V discusses the related
work. The paper is concluded in Section VI.
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