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Resumen

La explosion de las redes sociales online ha facilitado
que la ciudadania comparta su punto de vista sobre los
problemas que sufre en su dia a dia, incluyendo las moles-
tias hacia el ruido. La evolucioén tecnolégica ha facilitado
la implantacion de tecnologias como el Procesado de Len-
guaje Natural y el Machine Learning, que han permitido
analizar los textos provenientes de redes sociales online y
detectar la opinién que expresa la poblacién sobre el ruido
de su entorno en este canal de comunicacion.

Algunos de los algoritmos utilizados, como los basa-
dos en redes neuronales profundas, son algoritmos de
aprendizaje automatico supervisado. Esto significa que los
investigadores tienen que proporcionar un conjunto de da-
tos etiquetados para construir nuevos modelos de clasifi-
cacion de textos. El proceso de anotacion de datos es uno
de los trabajos mas laboriosos en un proyecto de ciencia
de datos, ya que los investigadores, entre otras cosas,
tienen que probar la conformidad entre los anotadores y
comprobar que las categorias pre-definidas para clasificar
los datos han sido definidas correctamente. Con intencion
de facilitar dicha tarea en este articulo se presenta No-
ytext, una herramienta web personalizable que permite
anotar textos cortos provenientes de redes sociales online,
que puede ser desplegada facilmente en servidores pro-
pios y con la que se puede solicitar la ayuda de colegas y
colaboradores en el proceso de anotacion.

Abstract

Boost of online social networks has demonstrated that
some people are willing to share their views about every-
day problems, including noise. With the advent of Natural
Language Processing and Machine Learning technologies
to the majority of the scientific fields, we have begun to
analyze the textual content of social media, and more spe-
cifically online social networks, to extract insights about
the noise attitude of the population that uses this channel
to express their opinion in this matter.

Some of the state-of-the-art algorithms, such as deep
neural networks, are supervised machine learning algo-
rithms. This means that researchers have to provide a set
of labelled training data to build new models. The annota-
tion process is known as one of the most time-costly tasks
in a data science pipeline, since researchers among other
thigs have to test the agreement between annotators and
to measure the quality of the categories they had previ-
ously defined. For that reason in this paper, we introduce
Noytext which is a customizable web tool to annotate texts
from your database, that can be deployed in your own
webserver and you can use to request help from col-
leagues and collaborators in the annotation process in a
friendly way.
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1. Introduction

The advent of the Digital Revolution has radically
changed the way we communicate and use technology.
Today 4200 million people have an Internet connection,
there are more than 3000 million users who actively use
social media, and it is estimated that each user has an
average of 5.5 accounts on these social platforms [1].
The importance of these changes has even led to the
“human being” being named person of the year by Times
magazine in year 2006 [2]. This shows the possibilities
opened up by the Internet for users’ opinions to be heard
and for them to have decision-making power as a whole
on issues such as politics, commercial products and the
environment, among others.

In parallel, innovative techniques have reached all
branches of science, including environmental acoustics.
On the one hand, the lower cost of instrumentation has
made it possible to implement affordable monitoring net-
works, both in combination with traditional monitoring
devices [3] and sensor networks composed entirely of
low-cost equipment [4]. On the other hand, the ease with
which citizens can be involved in projects has led to the
creation of many crowdsourcing platforms that allow
population to collaborate with research in noise monitor-
ing and acoustic evaluation tasks, some of those projects
were focused on measuring noise [5], evaluating it [6], or
combining both approaches [7]. Additionally, the proof of
good performance of Artificial Intelligence systems has
led to the development of programming libraries that
have democratized the use of Machine Learning tech-
niques that are being applied in a multitude of analyses
which were unthinkable a few years ago, such as the
automatic identification of sound sources [8].

Despite all this progress, there is an entry barrier for
the application of these technologies. It is a fact that we
work in an interdisciplinary environment where acoustic
engineers, urban planners, environmentalists, policy
makers, and computer scientists work all together, but it
is also true that many teams do not have easy-to-use
tools to start working with novel data-analysis approach-
es. For that reason, in this paper we present Noytext, an
open source web application that is relatively easy to in-
stall, configure and personalize with the aim of simplifying
one of the most time-consuming tasks in supervised ma-
chine learning projects: the data annotation.

2. The problem

Currently, people that are active on Online Social Net-
works (OSN) observe, analyze, create and disseminate
information about their feelings and opinions by writing
texts, and uploading photographs and videos. In environ-
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mental acoustics, OSN data was used for the first time to
diagnose New York noise sources by doing the analysis
together with open data [9, 10].Yahoo researchers car-
ried out the Chatty Maps project, where they analyzed
tags from pictures and they were able to extract the pri-
mary noise source in big cities around the world at street
level just using social media content [11]. More recently,
we developed a Machine Learning model to detect and
classify noise complaints written on Twitter [12]. During
this project, we had to deal with the lack of annotated
datasets and the difficulty to find environmental acoustic
professionals to help us with that task. It is known that
data annotation is one of the most time-consuming tasks
in the data analysis pipeline; hence, we developed a web
application to ask for assistance from other professionals
who wanted to collaborate by annotating some text doc-
uments. After obtaining successful results in the project,
in which we demonstrated that it was possible to detect
the noise complaints that people share on OSN, we de-
cided to improve the tool and make it open source so
that other researchers who wanted to apply a similar
methodology could do their research more efficiently.

3. Noytext

Noytext was created with the aim to help environmen-
tal acoustic researchers to annotate text documents for
acoustic perception opinion mining [13]. It offers several
features to be suitable to the needs of every research
project in this field, including the possibility of sharing the
application as a web page to request annotations from
the community.

This web application offers some features that can
allow researchers to obtain better training data, such as:

e Simplifying the annotation task: Since the annotat-
ing process is interactive, the user can tag a great-
er number of texts than with other plain text meth-
ods. In addition, since annotation is carried out
interactively on a web server, rules can be set to
maximize the performance of this task by displaying
new texts when they reach a specific number of
annotations.

e Fasy to install in your own server: Noytext is a Shiny
application that can be easily installed and used in
a server with a Shiny server installed or a personal

HNoytext

Figure 1. Noytext logotype.



computer with an R installation. If you decide to
install it on an empty server on the cloud, you could
have your app working in 20 minutes following the
steps given on the repository web-page.

e Standard back-end and front-end: The app is writ-
ten on R programming language, using the Shiny
library. This library produces standard HTML, CSS,
and JavaScript code, the standard front-end tech-
nologies on web development. The server side,
also known as back-end, works using R language,
a standard programming language in data science
and research that will allow researchers to modify
code according to their needs if required. On the
other hand, MongoDB is the database system cho-
sen for the app because of its easy adaptability to
web-apps causality.

e Cross platform: In order to facilitate the annotation
tasks to users, we have developed an application
whose User Interface (Ul) adapts to the device from
which the annotation is carried out.

3.1. Structure and customizing options

Noytext is based on a 4-page schema that you can
fully personalize based on your needs:

® Project information page: You can use your own
HTML page to provide information about your pro-
ject goals, or modify the example HTML file we pro-
vide you to better match the app appearance. This
page can be disabled if you do not need it.

* Help page: This page gives the user a step-by-step
guide on how to use the Ul for data annotation. You
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can change the hints to your own language or
needs, and disable the page as well.

e Annotation page: This is the main page of the app.
It is composed by three main elements. The text
box, where it will appear the texts store in your da-
tabase; the radio button selectors, where the an-
notations categories are shown; and the buttons,
which are used to save the selected option and to
show another text. In order to avoid fake annota-
tors, we have included a JavaScript code to enable
and disable the save and next buttons until a cat-
egory is selected, making it difficult for potential
fake annotators to boycott the database labelling.

e About page: This is another HTML page that you
can use to present information about your team,
institution or whatever you consider. In the same
way as in the information page, you can use your
own HTML file, modify the example or disable it.

An example of the application’s Ul can be seen on Fig-
ure 2. Both the page titles and the project name can be
defined by the researcher, being the Noytext logo the only
element that is fixed by default. At the time of writing this
manuscript, Noytext does not allow changing the catego-
ries of text classification, but it will be a customizable ele-
ment in future versions of the app. It can also be seen that
the Ul elements adapt to the width of the device, hence it
can be used both in standard personal computers as well
as in tablets and smartphones. On the other hand, the
figure also shows an example of the type of texts that can
be annotated on the platform: The screenshot on the left
shows a typical noise complaint that can be found on a
social network like Twitter and that must be tagged before
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Figure 2. Graphic interface of the Noytext platform. On the left, the Ul adapted for a large screen can be seen.
0n the right, the Ul is shown adapting to small screen such as smartphones.
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training a complaint detection model; the one on the right
shows the typical tweet that mentions the word noise, but
is just a post in which the user has shared a piece of news
about noise instead of a complaint.

3.1.1. Decide your own application functionality

The application offers several options to personalize
its functionality:

¢ A database running in a remote MongoDB server
can be configured to be used with the application.
This gives versatility and the option of using Noytext
without changing your computer systems configu-
ration.

* The number of times the same text can be anno-
tated by different users can be defined by the re-
searcher. This allows to get inter-annotator agree-
ment statistics, used to measure consensus among
them, and to check that annotation tasks are work-
ing correctly.

¢ \When the project requires it, information about each
annotator could be obtained. If this option is ena-
bled, a login and registration button will appear.
Then, the first time a user enters to Noytext, he will
be asked to register and answer a small question-
naire defined by the researcher. This questionnaire
has several types of survey questions, both free-
text and numeric inputs, sliders, radio buttons, or
multiple choice questions, which have been imple-
mented in order to provide flexibility for this pur-
pose. The variety of inputs can be seen in Figure 3.

4. Experiment

As we have previously mentioned, one of the pro-
blems we experienced during our project to detect and
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classify noise complaints from OSN was the lack of an-
notated datasets. In fact, this was the most time-consu-
ming task of the project, standing for approximately 30%
of the whole duration.

For that reason, and with the aim of testing the appli-
cation functionality, we launched the experiment Noise
tweet lab. In this experiment we seek collaboration from
both environmental acoustics professionals and the ge-
neral public to build a reliable labelled database that can
be used by other researchers in the field. The creation of
this database will allow researchers to focus on improving
noise complaint detection algorithms and on the efficien-
cy of the research projects of this nature by minimizing
the data annotation process. If you want to know more
information about this project, you can scan Figure 4
code or access to http://noisetweetlab.noytext.com

5. Conclusions

As it has been introduced in this manuscript, text an-
notation is one of the problems that researchers who de-

Figure 4. Access the website of the Noise Tweet Lab
experiment built using Noytext app.
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Figure 3. Questions types that can be used on Noytext questionnaires.
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cide to apply machine learning techniques to detect tex-
tual noise complaints may face. For this reason, Noytext
has been developed and presented. This open-source
application allow you to obtain better training data by sim-
plifying the annotation task to your annotators. It has
shown several customization options, as well as the Noise
Tweet Lab experiment, conceived to create the first public
annotated dataset of noise complaints gathered from So-
cial Media, that will be useful for future research projects.
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