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Abstract 
This paper presents an overview of the spoken and multi-
modal dialog Portuguese corpora collected in the context of 
the FASiL (Flexible and Adaptive Spoken Language and 
Multi-Modal Interfaces) project. The project developed a 
Virtual Personal Assistant application in the Personal 
Information Management domain, exploiting the state-of-the-
art of speech and multi-modal technology. The FASiL corpora 
were collected to obtain acoustic and language modelling data 
for the spoken language components, to study adaptative 
dialogue management techniques and to support multi-modal 
interface research tasks. As spoken and multi-modal resources 
availability is key to the research, development and 
acceptability of new multi-modal services and applications the 
corpora will be available to interested parties through ELRA. 

1. Introduction 
The FASiL project developed a multilingual and multi-modal 
Virtual Personal Assistant (VPA) application in the Personal 
Information Management (PIM) domain, which allows the 
users to access and to manage their e-mail through an 
intelligent and multi-modal interaction with a fixed or a 
mobile device.  
The development of the VPA required the collection of large 
corpora addressing the three target languages: English, 
Swedish and Portuguese. These corpora, with data for the 
modalities covered by the project - speech, text, key typing - 
provide a representation of language and dialog diversity and 
supply acoustic and language modelling data for the design, 
training and test of the system [1]. Likewise it provides 
support to research activities, such as language and dialog 
modelling [2, 3] and fission and fusion models for multi-
modal interfaces [4]. 
Wizard of Oz (WOz) experiments were used to collect the 
corpora. In the WOz simulation the user operates an 
apparently functional system whose services are provided by a 
hidden human operator, the Wizard. The WOz simulation 
technique proved to be an appropriated approach to collect 
spoken data for natural language dialog systems development 
and training [5]. The WOz technique can be extended to the 
collection of multi-modal data and the evaluation of multi-
modal interfaces [6], as largely reported by several projects, 
e.g. the SmartKom project [7] among others. 
In the framework of FASiL activities, PT Inovação (PTIN) 
collected a spoken corpus (70 users) and a multi-modal 
corpus (30 users) for European Portuguese. Like the 
Portuguese SpeechDat corpus and the different corpora 
collected by Portuguese researchers, e.g. [8, 9, 10], the FASiL 
corpora provides an instrument to minimize the lack of 

linguistic resources and helps to facilitate the research and 
development of spoken and multi-modal applications for 
European Portuguese. 
This paper reports on the organization and content of the 
collected Portuguese corpora. Section 2 describes the WOz 
experiments setup and the data collection and processing. 
Sections 3 and 4 provide a detailed description of each 
corpus: the technical procedures, the participant profiles and 
the corpora contents. 

2. Corpus collection methodology 
The FASiL Portuguese corpora follow a common 
methodology of collection, transcription and encoding. In this 
section, we describe the common characteristics of these 
corpora. The next sections will present each corpus 
individually. 

2.1. The WOz experiments 

The WOz data collection was carried out in two phases. In the 
first phase (spoken corpus) we had pure human-human 
interaction, enabling the record of 70 spontaneous and natural 
spoken dialogues restricted to several specific tasks in the 
PIM domain. The subject and the wizard had a free 
conversation using whatever utterances they felt appropriate 
for completing the proposed tasks. In the second phase (multi-
modal corpus) we collected 30 human-machine interactions. 
The experiment was constrained in various ways in order to 
explore particular aspects of multi-modal interaction, such as 
dialogue management approaches and advantages of 
conversational and multi-modal interaction. 
To provide a more realistic experience a PIM database was 
loaded with a fabricated set of data (email, contacts, and 
appointments) related to the set of scenarios proposed to the 
users. The user's goal was to interact with his/her virtual 
assistant, to accomplish some main tasks such as read, send or 
reply to e-mails, search or add a contact, add or change an 
appointment into the agenda. 
The voice-only experiment was carried out with the user 
interacting with a wizard via a fixed phone device. The wizard 
simulated the system functionalities according to the user's 
instructions and produced output through the voice channel.  
In the second phase, the multi-modal corpus collection 
demanded the creation of a platform to emulate the VPA 
application. The platform, designed and implemented by a 
consortium member - Media Lab Europe (MLE) - enabled the 
observation and capture of the subjects’ interaction. The user 
used a PC equipped with touch screen, a microphone and 
headphones as communication devices. Two wizards (a 
session manager and a platform operator) answered the user 
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requests graphically and/or through a TTS module for the 
generation of synthetic spoken output.  
In the two phases at the beginning of each session the subject 
was given a Subject Guide, introducing the experiment, 
explaining what the system could do, and what tasks were to 
be accomplished. It was clearly explained that their 
interaction with the system would be recorded and used in the 
future for scientific purposes albeit preserving his/her private 
information. All the subjects were asked to fill and sign a 
written consent to his/her participation in the experiment and 
use of collected data. 

2.2. Data recording and format 

In the speech-only WOz simulation the wizard and subject’s 
voices were recorded over a real telephone network call (fixed 
phone) in separated channels. The audio encoding of the 
corpus is µ-Law 8KHz 8 bit and the audio format is WAVE 
(.wav). 
The Multi-modal WOz platform was connected to an audio 
mixer providing full channel separation. The subject’s voice 
was recorded from a microphone in one channel and the 
system TTS output from the Wizard’s PC sound card was 
recorded in another channel. The graphical interaction was 
record by the platform capabilities. The outputs of the 
recording procedure are a complete-session 16Khz, 16bit, 
wave stereo audio file (one channel for the subject and the 
other channel for the system output), the platform log text file 
with the event times and a set of screenshots of the subject’s 
screen state. 

2.3. Segmentation and annotation  

Each session was recorded and then segmented in a per-
utterance basis. Utterances are identified as turns in dialogues. 
The utterance’s transcription is orthographic, using the 
Portuguese standard spelling conventions and the utterances 
are represented as lower case without punctuation. The 
spelled words and abbreviations are represented as letter 
sequences in lower case separated by a space, e.g. “s m s” 
Audible acoustic events such as non-speech, unintelligible or 
irrelevant speech are transcribed in uppercase (NOISE or 
IRRELEVANT). The hesitations are represented as UH. The 
character set used for the orthographic transcriptions is ISO-
8859. 
Pauses are not marked explicitly, but given the transcription 
and the audio files, it is possible to synchronize the two and 
extract the pause lengths automatically when necessary. With 
channel separation barge-in is not marked explicitly, as the 
overlap between the beginning and end times of user and 
system utterances will reveal when the user has barged-in. 
The multi-modal corpus follows the same segmentation and 
transcription rules of the speech corpus, but includes also 
semantic annotations. The annotations indicate the tasks and 
binding relationships between multi-modal referring 
expressions.  

2.4. Data repository structure 

The spoken and the multi-modal corpora follow the same 
three–level directory structure: the identification with ISO 
639 language code, the type – uni or multi-modal, and the 
session identifier. Each session folder contains a set of audio 
files (.wav) with the recordings of the user and the wizard 

utterances and the correspondent transcriptions in ASCII text 
files (.txt). For the multi-modal corpus the session folder 
contains also the screen snapshots (.gif) and the description of 
window events. Per folder there is also an ASCII file with a 
brief description of the WOz session and a master file. The 
master file is an ASCII text file that stores in a separated line 
every event from every modality occurring during the session 
duration. The format is roughly derived from the Standard 
Lattice Format. Every line contains a set of fields, following a 
key-value pair coding, which denote the recorded data with 
the start and end time stamps.  
The table below presents the meaning of the master file line 
fields (in the column Corpus Type, .U stands for spoken 
corpus and MM for multi-modal corpus). 

Table 1: Master file fields 

Field  Corpus 
type 

Meaning 

S U, MM Start time (milliseconds) 

E U, MM End time (milliseconds)  
T U, MM Text file (transcribed and TTS 

utterances) 
V U, MM Voice file (individual utterances)  
G MM Graphics file (snapshots of screens) 
A U, MM Descriptor 
D MM Dialogue turn 

EE MM Error estimate (estimate of error of 
timing information)  

After running the experiments it was detected a problem with 
the timestamps of the recorded data in the multi-modal 
sessions. This required a post-processing procedure in order 
to improve the accuracy of the time line. The errors are 
mainly due to combination of network latency and OS 
scheduling delays. The error estimate is the absolute value of 
the difference between transcribed audio start time of TTS 
utterances and the system event time. 
In Table 2, we show an example of master file for a 
multimodal session. As can be seen, the master file, with 
session id ‘012’, starts with a header file which contains the 
subject and session specific data. Subsequent lines log each 
interaction according to the corresponding modality (vocal or 
graphical). The start time ‘S’ and end time ‘E’ are logged 
allowing to calculate the duration of the interaction. 

Table 2: Example of a multi-modal masterfile 

S=0 E=0 T=012 0000.txt A=header 
S=10.1 E=20.0 V=012 0001.wav T=012 0001.txt A=prompt 
S=30.2 E=35.4 V=012 0002.wav T=012 0002.txt A=answer 
S=31.7 E=32.4 A=”user input: mouse: Click 132,97” 
S=60.1 E=62.2 O=012 0004.txt GR=012 0004.gif A=screen-output

3. The Portuguese spoken corpus 

3.1. Technical procedure 

Real phone calls using the public telephone network (PSTN) 
were used for the unimodal WOz experiment. The subject and 
the wizard stood in two separated rooms, with limited and 
controlled noise levels and interacted via a fixed phone.  
PTIN developed a voice service, running on the “InoVox” 
IVR platform (a voice platform developed by PTIN that 



provides APIs to access and manage voice resources), to 
record the session dialogue in different channels. This 
solution provides full channel separation, the ability to record 
directly from the telephone line and a controlled logging 
environment. 
Two persons were required: the wizard, who performed the 
system simulation, and one session manager, who welcomed 
the subjects and insured that all functionalities were tested. 
The wizard, besides the phone had a PC with MS-Outlook 
and the fabricated data and the IVR service application. 
The results of the recording procedure were two complete-
session 8Khz, 8bit audio files (one for the subject and another 
for the wizard). The files were segmented with “CoolEdit 
2000” and then transcribed. For the transcription stage, 
another tool was developed. This tool had a GUI with a file-
explorer window and a text-box, allowing the annotators to 
select an audio file, play that file and transcribe it according 
to the defined rules. 
Two annotators, native Portuguese speakers, made the 
transcriptions. The files were spell checked using Microsoft 
Word.  

3.2. Subjects demographics information 

The corpus data collection has been realized with 5 different 
wizards and 70 subjects recruited from PTIN’s employees. 
The subjects typify the potential users of the VPA.  
The distribution of the subjects population is as follows: 39 
males (55,7%) and 31 female (44,3%); age between 18 and 57 
(mean= 32,6 years; std dev= 8,6). 63 users were native 
Portuguese and 3 had double-nationality. Diverse regions of 
Portugal were represented (regarding the place of birth and 
childhood) - North, Centre and South of continental Portugal, 
Madeira Island and ex-Portuguese colonies - but none subject 
talked with a notorious accent. 4 subjects were from Brazil, 
speaking Brazilian Portuguese. Around 81% of participants 
had academic education and 97% frequently used the e-mail. 

3.3. Linguistic contents 

The corpus covers natural and spontaneous dialogues between 
a subject and a wizard. Both oral and textual forms of 
dialogue are included. The corpus contains mostly sentences, 
covering the PIM domain: commands to read, create, reply, 
reply to all, forward, delete, search messages and to define 
different types of recipients; commands to create, modify, 
delete appointments and meetings; commands to create, 
modify, delete contacts; commands to receive contacts data by 
SMS and to make a call to a telephone number defined in the 
contacts. 
The corpus contains also spelled words, e-mail and web 
addresses, person names, dates, time, and locations as well as 
telephone (fixed and mobile) and fax numbers and addresses. 
Table 2 resumes the statistical and linguistic corpus analysis 
performed with the Unitex v.1.2 tool ( <http://www-igm.univ-
mlv.fr/~unitex> ) after the remotion of the non-speech 
acoustic events transcription (noise, irrelevant and uh). 
The compound lexical entries contain expressions such as 
correio electrónico (e-mail), caixa do correio (inbox), 
chamada telefónica (phone call), número de telefone (phone 
number), meio dia (noon), de novo (again), ao fim da tarde
(afternoon). 
Almost all of the unknown words are person names and 
English words related with the domain: e-mail, forward, 

attachment, reply, underscore, blind copy, flag, and, the 
international ok. 

Table 2: Linguistic content of spoken corpus 

Metrics Total Subject 
Total Words (Tokens) 103.823 36.955 

Distinct Words 
(Types) 

2.480 2.133 

Simple-word lexical 
entries 

3.206 2.762 

Compound lexical 
entries 

91 77 

Unknown simple 
words 

290 261 

The number of users utterances collected was 12.464, 
including subject 6.113 utterances. The average number of 
subject dialogue turns per session was 86.  
The session-time ranges from 8:21 minutes, corresponding to 
36 user utterances, to 46:53 minutes corresponding to 200 
user utterances. The average session duration was around 20 
minutes. 

4. The Portuguese multi-modal corpus 

4.1. Technical procedure 

The multi-modal platform for the multi-modal data collection, 
originally developed in English, was localized for Portuguese. 
The audio mixer enabled full channel separation for recording 
the voice modality, with the subject’s voice being recorded 
from a microphone in one channel and system TTS (ScanSoft 
RealSpeak SDK for Windows Version 2.1 Release 8) from 
the Wizard’s PC sound card recorded in a separate channel. 

Figure 1: Multi-modal WOz platform 
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The multi-modal session was structured and organised in a set 
of pre-defined tasks. The interaction modality and the 
environment conditions varied during the experiments in 
order to try to determine some patterns in the subjects’ 
behaviour. During a session some of the tasks were executed 
in a unimodal way (voice-only) while others were performed 
in a multi-modal way. The environmental conditions varied 
too: some tasks were performed in a noisy environment while 
others in a clear environment. 
For each session recording a team of three persons was 
required. Besides the two wizards (the session manager and 



the platform operator) a third person welcomed the subjects 
and did a demonstration of the system for the subject. The 
wizards and the subject were located in two separate rooms, 
to give the subject the impression that he/she was interacting 
with a real working prototype. 
The results of the recording procedure were a complete-
session 16Khz, 16bit, wave stereo audio file (one channel for 
the subject and the other channel for the system output), a 
platform log text file with the event times and, finally, a set of 
screenshots of the subject’s screen state. 
The audio files were transcribed and segmented with AGTK 
MultiTrans tool [11]. This tool allowed the visualization of 
the waveform of each channel in separated panels and 
provided an integrated transcription environment. The 
transcription process produced a text file with the start time, 
end time and transcription of each segment. The next step was 
adapting this text file to a format expected for input by a final 
corpus-formatting tool provided by MLE. 
Native Portuguese performed the orthographic transcription. 
The semantic annotation of the corpus focused on tasks 
delimitation and binding relationships, was performed by a 
Brazilian and a Portuguese, using the TASX Annotator tool 
[12]. 

4.2. Subject characterization 

The corpus data collection has been realized with 4 different 
wizards and 30 users, all PTIN employees. The majority had 
collaborated in the first corpus collection. 
29 users were native Portuguese and the other one from 
Mozambique. The majority of the subjects were from the 
north of the Portugal (23), 5 from the centre region of the 
country, and the remaining 2 were respectively from Madeira 
and Mozambique. 
Around 83 % of participants had academic education and all 
of them frequently used the email. 22 were males and 8 
females, aged from 19 to 58 (mean= 33,6 years; std dev=  
10,2).  

4.3. Corpus contents 

The corpus comprises 2.225 spoken utterances of a total of 
5.353 user inputs. It covers natural and spontaneous multi-
modal interaction between a subject and a virtual private 
assistant (VPA). Besides the spoken dialogue, the corpus also 
contains the windows event interaction (mouse-clicks/drag, 
scrolling, keyboards entries, etc) captured during the multi-
modal experiment. Like the spoken corpus, it also covers the 
principal features of the PIM domain. 
The problem of timestamps did not affect the richness of the 
multi-modal corpora in terms of linguistics. A study about 
binding relationships between multi-modal referring 
expressions was carried out in the scope of the project. Many 
other studies such as the number of interactions to execute a 
specific task in a multi-modal mode versus a unimodal mode 
can be carried out too.  

5. Conclusions 
We presented a description of the European Portuguese 
corpora collected in the framework of the FASiL project. 
These corpora have been collected to obtain acoustic and 
language modelling data, to study adaptative dialogue 
management techniques and to support multi-modal interface 

research tasks. As they contain spontaneous and natural 
spoken dialogues, the corpora provide a valuable resource for 
language research and technology development.  
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