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Abstract. PLAVIDA, PLatform for Audio and VIdeo Data Annotation
is a platform designed to facilitate audio and video data annotation. To
perform sound classification tasks with Machine Learning algorithms, we
need annotated data on these sounds. It is on the basis of this annotated
data that these algorithms will learn to make classifications. However, the
community lacks labelled audio data on African languages. PLAVIDA
will allow researchers the opportunity to create a multimedia labelled
databases which can be used as input in Artificial Intelligence models.
This could boost research around audio classification in several African
languages. We have used python and Android IONIC/Angular technol-
ogy to develop this tool. The innovation in PLAVIDA, is the possibility
given to illiterate people to be able to interact with, when we want to
labelle sound or video in African local languages. The tool can be then
used both by literate and illiterate people. The type of labelling we are
faced on concern the emotional perception people can have when lis-
tening or watching a media. It incorporates an annotation logic based
primarily on the maximum rate of the same emotional perception over
all. In the case where there is no majority vote, the user profile criterion
is used. The data annotated using this application can be exported in
XML, CSV or JSON format. These types of format are the data formats
used to create Artificial Intelligence models.

Keywords: Annotation tool - Audio and video data annotation -
Database - African languages

1 Introduction

Audio classification is the process of listening to and analysing audio recordings
using computer tools. Otherwise known as sound classification, it is at the heart
of various modern Artificial Intelligence technologies, including automatic speech
recognition, virtual assistants, text-to-speech applications and so on. It is also
used in radio stream analysis, video archiving, audio coding, music classification,
auditory scene recognition [7], etc. This work requires well-prepared data based
on precise prediction objectives. This allows to apply the appropriate machine
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learning algorithms for the analysis and prediction of a specific aspect in audio.
The most important limiting factor in the study of audio classification is the
lack of labelled databases. Indeed, the community lacks audio databases:

of large-sized;

— incorporating a large range of annotations;

— in other languages than English;

— and, most importantly, freely available to all.

To obtain labelled audio data in African languages, we have created an appli-
cation which allows to annotate a voice with the emotions expressed in it. We
called this application PLAVIDA (PLatform for Audio and VIdeo Data Anno-
tation). We have created the application by integrating 3 African languages for
the time being: Moore, Dioula and Fulfulde, which are the main languages spo-
ken in Burkina Faso and for which we have voice data available from local radio
stations. But the application is designed to be able to add several other lan-
guages and to annotate voice data in these languages. The aim of setting up this
application is to be able to create speech corpora in various African languages in
order to encourage research on audio data in these languages. PLAVIDA would
be useful to researchers who wish to conduct studies on audio classification by
allowing them to annotate large corpora of data in their language of choice.
Numerous studies have been carried out on audio data analysis [4,9,12,17].
To carry out this work properly, labelled data is required [1,11,14]. Data labelling
must follow a rigorous procedure to ensure that each label associated with each
piece of data is consistent. To achieve this, some applications have been created
to facilitate labelling. Most recent annotation applications are based on Java, use
XML for file exchange and have an object-oriented design [10]. MATE [8] is a tool
that aims to simplify the tasks of annotating, displaying and querying speech
or text corpora. It is designed to help humans to create linguistic resources and
to facilitate the use of data by different groups, providing a tool that can be
used with many different annotation schemas. Any annotation schema that can
be converted to XML can be used with the tool. The tool is written entirely in
Java, which means it is platform-independent. The software provides a number
of predefined style sheets for use with particular annotation schemes. But its
main strength is the ability to write new stylesheets for existing or new schemas.
ELAN [16] is an annotation tool for audio and video recordings. With ELAN, a
user can add an unlimited number of textual annotations to audio and/or video
recordings. An annotation can be a phrase, word, glossary, comment, transla-
tion or description of any feature observed in the media. An annotation can be
linked to a media item or refer to other existing annotations. Annotation content
consists of Unicode text and annotation documents are stored in XML format.
EUDICO [18] is an effort to enable multi-user annotation of a centralised cor-
pus via a web interface. The tool should enable multimodal video annotation.
EUDICO is based on an existing tool called Media Tagger which is used in vari-
ous research institutes but requires a special hardware or software configuration.
Anvil [10] (Annotation of Video and Language) is a tool for annotating audiovi-
sual content incorporating multimodal dialogues. Anvil is highly generic (usable
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with different annotation schemes), platform-independent, based on XML and
has an intuitive graphical user interface. For project integration, Anvil allows
voice transcripts to be imported and data to be exported in text and table for-
mats for future statistical processing. Annotated data is stored in a single XML
file. ATLAS [2]: Architecture and Tools for Linguistic Analysis Systems was
born out of the need for applications covering corpus construction, evaluation
infrastructure and multimodal visualisation. The main objective of ATLAS is to
provide powerful abstractions of annotation tools and formats in order to max-
imise flexibility and extensibility. ATLAS was inspired by annotation graphs [3],
a graph model for linear signals annotation (such as text and speech) indexed
by intervals, for which efficient database storage and query techniques are appli-
cable. Common Voice! is a web-based platform for collecting voices. It is open
to the public and is fed by the voices of volunteer contributors from all over
the world. For a language to be included on common voice, a certain number of
sentences must be available. The phrases are read by the contributors to create
the dataset. ANNEMO (ANNotating EMOtions)? is a web-based open-source
tool for annotating affective and social behaviours from audiovisual data. In this
tool, the annotator must connect to a web-based annotation interface using a
unique identifier. The interface is divided vertically into two parts: a scrolling list
of audiovisual recordings is presented on the left-hand side, while the video and
annotation cursor are displayed one below the other on the right-hand side of
the window. All annotation data is automatically saved on a server in the form
of log files. This tool has been used to annotate the RECOLA database [15].

As a criticism of these works, first of all, each of these applications was created
to annotate an audio database in a specific language, mainly in English, German
and French and do not include African languages. Secondly these applications do
not allow a sound to be annotated by a large number of annotators, which would
not remove any doubt about the annotation of certain sounds that express very
similar emotions. Thirdly accessibility to these applications poses a real problem
for anyone wanting to set up a database in an African language. Common Voice,
to which several languages can be added does not allow emotions annotation; it
only allows voice collection. Then none of these tools provides annotated data
in both CSV, XML and JSON formats. At last The labelling approach we want
to adopt is not taken into account by any of the existing tools, so we cannot
use them. It is to overcome all these limitations of existing platforms that we
have set up PLAVIDA This paper first presents a methodology in which we
present the architecture of PLAVIDA tool and the labelling approach that we
have followed. Secondly we present the results by highlighting application’s user
interfaces, the final structure of the data annotated through the application and
the experimentation of the application. Then, we discuss the results and finally
we present the conclusion.

! https://commonvoice.mozilla.org/fr.
2 https://diuf.unifr.ch/main/diva/recola/annemo.html.
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2 Methodology

To implement this tool, a state of the art was first carried out. The aim of the
state of the art was to identify existing tools for audio and video data annotation
and to see the applicability of these tools for annotating audio and video in
African languages. The existing tools did not take into account African languages
and could not be well used to annotate these languages.

Then, we have defined the architecture of the tool we want to implement. This
architecture has enabled us to understand the general structure of the system,
the relationships between the elements that make up the application and the
different functionalities that need to be developed. This structure is the result
of a series of strategic decisions we made during the analysis and design phase.

2.1 PLAVIDA Architecture

The architecture of our solution is shown in Fig.1 and consists of three levels:
the application level, the logical level and the physical level.

The Application Level

It relays requests from the user (annotator, administrator) to the logical layer,
and in return presents the information returned by the processing of this layer.
To facilitate access to PLAVIDA, we have opted to use it through a smartphone.
We have therefore implemented this layer through an Android application.

The Logical Level

The logical level includes annotation logic and an API for accessing the database.
The annotation logic consists of the majority vote, the user profile and the lan-
guage to which the annotator belongs. The API defines a set of procedures that
describe the operations that the application performs on the data in response
to user requests made through the presentation layer. These operations include
creating, modifying, searching and storing annotations.

The Physical Level
It is the part that manages access to PLAVIDA data. The storage strategy we
are using is an RDBMS (Relational Database Management System). The data
can therefore be accessed via SQL queries formulated by the user.

Finally, in order to have audio and video data very well annotated, and based
on the work of [6], we have defined the following labelling approach:

2.2 Labelling Approach

We count the number of annotations per sound. Every time a file is annotated,
the annotation is recorded in a table with informations about the sound and the
annotator. In this table, we have the following informations: the identifier of the
audio, the name of the audio, the name of the emotion assigned to it by each
annotator, the profile of the annotator and the number of annotations made to
this sound. Once a sound has reached the maximum number of annotations, we
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Fig. 1. PLAVIDA Architecture

evaluate that sound and its annotation is stored in a final table. This final table
indicates the final emotion associated to this sound. The evaluation of a sound
is based on two criteria, one of which is a priority and the other a secondary
criterion. The priority criterion consists in choosing an emotion that has received
a majority vote. In others words, the number of attribution of this emotion to
this sound, as it was the case in the studies of [5]. From a total of 5 annotations
for a sound, if at least 3 annotators attribute the same emotion to this sound,
then we consider this sound expresses this emotion, whatever the profile of the
annotators. But if there is an equality in the annotation of a sound with different
emotions, for example on the 5 annotations if two emotions appear each twice in
the annotation of a sound, we use the second criterion to decide and choose the
emotion that seems to be better adapted. In this case, we use the annotator’s
profile. The annotation from a user with an illiterate profile will be taken into
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account to the detriment of the annotation from a user with a literate profile.
If the annotations are made by users with the same profile, it is difficult to
distinguish between them. We cancel the annotations for this sound and add it
back to the list of audio files to be annotated. This will allow other users to
annotate this sound. This process is described by the diagram of the Fig. 2.

Fig. 2. Labelling logical description diagram
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3 Results
3.1 User Interfaces

It consists of four (04) parts:

Registration and Login Interface: The annotator registration section pro-
vides the annotator’s qualifications in the language they are annotating. This
section also makes it possible to specify the annotator’s profile: “literate” pro-
file and “illiterate” profile. This is an important factor in the reliability of his
annotation. In the case of a discrepancy on an annotation, we will consider the
annotation made by the “illiterate” profile, who is a native speaker of the lan-
guage. This is because it is assumed that this person uses the same language
daily. To annotate a sound, the user must log in. Logging in allows us to retrieve
the annotator’s identifiers and find out who has annotated which sound. Figure
3a is the account creation page and Fig. 3b is the login page.

Create your account

°
First Name -
Emai
° ilboudmoussa67@gmail.com
Last Name -
Password
@il = e
Authentication requirad
Mot de passe ~
Password Forgotten
Natural Language M/
CGEEETTED
Profil A
Oor
(a) Sign Up page (b) Sign In page

Fig. 3. Account creation and login page

Audio Annotation Interface: This section plays audio files randomly. It also
allows users to listen to a sound and assign it an emotion using an emotion but-
ton. This button displays a list of emotions with their corresponding emoticons.
The presence of the emoticons allows an ‘illiterate’ user to annotate the sounds
without being able to read the name of the emotion. This interface also shows
the number of annotations already made for a sound. A sound is only visible on
this interface when its maximum annotation has not been reached. We have set
the maximum annotation at 5. Some works have considered a maximum anno-
tation of 3 annotators [6]. For reasons of annotation quality, annotators can only
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annotate audio files in their mother tongue. Figure 4a is the annotation page and
Fig. 4b is the list of emotions used to annotate a sound.
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Fig. 4. Audio annotation page and motions list

Video Annotation: This is the part that concerns video annotation. In this
part, the annotator must take into account three modalities: sound, visual and
gestures. A list of videos also appears. On the basis of these three modalities, the
annotator assigns an emotion to the video. A list of emotions is also available at
this level with emoticons to enable an ‘illiterate’ person to annotate a video. For
more information on multimodal annotation, the annotator should refer to the
“annotation guide” section. The Fig. 5 represents the video annotation page.

Annotation Guide: The Annotation Guide screen presents three points:

— The first point explains the emotions and a description of the emotions that
appear in the audio and video annotation pages. The aim of this section is to
provide a clear understanding of certain emotions that are not well known by
certain annotators. It also to highlight the nuances between similar emotions.
This section also shows the correspondence between the names of the emotions
and the emoticons.

— The second point explains how to annotate a sound and how the labelling
will be done after the different annotations;
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Manuel

ANNOTATE

Attributed Note

Note: None

Fig. 5. Video annotation page

— The third point describes multimodal annotation. It presents a description
of the three modalities: sound, gesture and visual. It also explains how to
perform multimodal annotation.

These presentations are intended to guide annotators who have no knowledge
of emotions and annotations. They are not intended to influence any annotator.
We recommend annotators to assign emotions to sound and video freely and
according to their feelings.

3.2 Description of Final Data Structure

As the aim is to have annotated data available in several languages to facilitate
machine learning work, we propose 3 data formats in which anyone wishing to
work with their data can export the final table for Machine Learning tasks.
These 3 formats are CSV, XML and JSON. These are data formats the most
widely used as input to Machine Learning algorithms. The final data contain the
informations shown in the Table 1.

Figure 6a shows the json format of the exported data, Fig. 6b shows the xml
format and Fig. 6¢ the csv format.



150 G. 1. Traoré et al.

Table 1. Description of final table content

Column name |Description

Id_audio corresponds to the audio identifier

audio_language|corresponds to the language in which the audio was spoken

audio_reference|corresponds to the name used to identify an audio in the list of
audio files. It is unique for each audio

emotion_name |corresponds to the emotion attributed to an audio

emoji Corresponds to the code associated with an emotion in csv format
[ <?xml version="1.8" encoding="UTF-8"2>
{ <root>
<item>
*Id andio™: "17,

<Id_audio>1</Id_audio>
<audio_language>dioula</audio_language>
<audio_reference>audio-@4-diou</audio_references

"audio_language”:
“audio_reference":

“dioula",
"audio-@84-diou”,

"emotion_name": "contempt™, % 5
emoiit: " <emotion_name>contempt</emotion_name>
3, <emoji> 7 </emoji>
{ </item>
<item>
»Id_audio™: "2", <Id_audio>2</Id_audio>

"audio_language”: "dioula", <audio_language>dioula</audio_language>

"audio_reference "audio-@3-diou”, <audio_reference>audio-83-diou</audio_reference>
"emotion_name”: "fun", <emotion_name>fun</emotion_name>
emojiv: "% <emoii>®® </emojir
s </item>
{ <item>
"Id audio”™: "3" <Id_audio>3</Id_audio>
“aadis lanéuage"" “dioula® <audio_language>dioula</audio_language>
"audio_r‘efer‘en(e'." "audiu—él—dimu" <audio_reference>audio-@1-diou</audio_reference>
"emotion_name”: “Culpability", It <emotion_name>Culpability</emotion_name>
"emoji~: "@" <emoji> == </emoji>
T </item>
1 </root>
(a) JSON format (b) XML format
Id_audio audio_language audio_reference emotion name emoji
1 dioula audio-04-diou  contempt v -
2 dioula audio-03-diou  fun oYz
3 dioula audio-01-diou  Culpability [ '

(c) CSV format

Fig. 6. Overview of the three possible data export formats

3.3 Experimentation

At the time we are writing this paper, the platform has been used by 20 students
(literate profile) from the Nazi BONI University and 20 people (illiterate profile)
to annotate the audio in three languages: Moore, Dioula and Fulfulde. A total of
100 audio files of 10 min were entered into the platform. These audio data was
collected from YouTube and segmented in order to facilitate the identification of
an emotion. For efficiency reasons, each annotator could annotate a maximum
of 10 audios during the test. We have not yet done a large-scale evaluation of the
software functioning in the context of a large-scale annotation project, which is
essential to fully demonstrate the validity of our approach. However, local audio
is currently being collected from local radio stations in order to create a corpus of
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annotated data in one of the main languages spoken in Burkina Faso. From the
100 audio files, 75 were annotated 5 times on 5 through the application. 3 were
annotated 3 times on 5 and the 2 others did not receive any annotation. The 75
files annotated 5 times were evaluated following the process described through
Sect. 2.2. The annotated data was successfully exported in CSV format, JSON
format and XML format. Note that there were audio files for which, on the 5
possible annotations for an audio, two different emotions were each attributed
twice and a third different emotion. These audio files express emotions that are
very similar. For example, relief and satisfaction in a speech, hubris and pride
in a speech, or shame and embarrassment in a speech, and so on.

4 Discussion

The choice of 5 annotators per sound is motivated by the nature of the audio
and video data that will be introduced into the application for annotation. The
authors, who limited themselves to 3 annotations [6], recorded the audio and
video data themselves in an environment that was already very well prepared.
These sentences are written in such a way that they already express the emotions,
i.e. the environment is very clear and the quality of the data is high. However,
we believe that the domain of expression of the data used by these authors is
very restricted and that their emotion recognition models could show limitations
when we will use them on data collected in a popular domains such as radios and
telephone calls. We will provide the ability to annotate data recorded in popular
domains such as speech recorded during radio and television broadcasts. Given
that the identification of emotions in these types of audio and video will not
be as simple for an annotator as in existing work, we have therefore chosen 5
annotations per sound to allow better labelling of this data.

The other aspect which also justifies the choice of 5 annotators is the target of
the annotators. Indeed, most of the existing works target some annotators who
are only natives of the language to be annotated and who would have a good
experience (high age). But given the multitude of African languages and the large
amount of data that will be collected from radio and television, this approach
does not make it easy to obtain very large quantities of annotated data. We are
going to make it possible to annotate the data for a larger number of people,
such as pupils, students, shopkeepers, farmers and many others. To ensure that
the data is properly annotated, we need to go beyond 3 annotations per sound.
In addition, the annotation made by an illiterate profile should be prioritised in
the case of a tie in the 5 annotations, because an illiterate profile annotator has
a better experience in his language since he only speaks this language on a daily
basis.

In order to make PLAVIDA easier to use and more accessible to annotators,
we decided to use Android technology, which is widely used in Africa and is
currently growing [13].

For a test phase, we used 100 audio files. This number of files may seem
small for a full evaluation of the application, but it gives an idea about how the



152 G. 1. Traoré et al.

application works and its labelling approach. The results of this experimental
phase satisfy the objectives set for the introduction of this tool.

5 Conclusion

PLAVIDA, the audio data annotation platform, has been presented: from its
architecture to the structure of the final annotated data, passing through the
labelling logic. It consists of a frontend implemented by an Android application
which uses an API to access the backend managed by the python language.
PLAVIDA is an easy, intuitive platform for annotating audio and video data in
African languages. It has a convivial interface that is easy to use by all categories
of people (literate and illiterate). It also allows annotated audio and video to
be available in 3 data formats: CSV, XML and JSON. PLAVIDA would be
useful to researchers who wish to conduct studies on audio classification by
allowing them to annotate large corpora of data in their language of choice.
The basic functionality of the application, which is to annotate audio and video,
is operational. The application is easy to install on smartphones and robust.
However, there are many functionalities that could be the subject of future work
on the application. The introduction of languages and audio data by users needs
to be developed, while ensuring the reliability and security of these data. The
ability to annotate data offline should be integrated into the application to make
it easier to use. Audio and video segmentation functionality needs to be added
to the application backend. We are working to integrate these functionality into
the application in the near future.
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