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ABSTRACT

This paper' presents the PhonDat data collection and
processing within the Verbmobil project. It gives an
overview of the current size of the corpus and the tools
and manuals that have been developed.

1. INTRODUCTION

The goal of the German Verbmobil? project [7] is the
development of a portable translation system with voice
input and output.

The PhonDat partners within Verbmobil are responsible
for the recording, processing, and distribution of
Verbmobil speech signal data, and for the transliteration,
segmentation and labelling of this material. The PhonDat
partners are

* Institut fir Kommunikationsforschung und
Phonetik (IKP) in Bonn (W. Hess),

* Institut fiir Phonetik und digitale
Sprachverarbeitung (IPDS) in Kiel (K. J. Kohler),
and the

¢ Institut fiir Phonetik und Sprachliche
Kommunikation (IPSK) in Munich (H. G.
Tillmann).

Furthermore, recordings are also done at the Institut fiir
Logik, Deduktionssysteme und Komplexitit in Karlsruhe
(A. Waibel). These recordings are transliterated at IPSK.

2. STANDARDS AND SCENARIO

2.1 Technical standards

Verbmobil speech data is collected using a standard
technical setup. Recordings are done in a studio with
separate rooms for each speaker. A headset with a
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Sennheiser HMD 410 microphone is used, and data is
recorded on a DAT recorder in stereo. The DAT tapes are
then downsampled to 16 KHz sample rate with 16 bit
quantisation. Signal data is saved on disk in the PhonDat
format [18].

At IPDS [15] and IPSK the data recording environment
allows input directly into the computer for further
processing.

Only one speaker may speak at any one time; turn-taking
is controlled by pressing a button.

2.2 Scenario

The Verbmobil domain is negotiation, and the task to be
solved by speakers is to arrange meetings and plan a trip.
Speakers are given a sheet of instructions consisting of a
three-month and a week calendar with blocks indicating
time slots that cannot be used; they are asked to introduce
theraselves, use a formal style of speech, and to arrange
one to eight meetings of different durations (ranging from
a short meeting to a four day business trip).

For the IPDS specifications of the scenario see [15] and
[16]

2.3 Vocabulary

The vocabulary of the task contains dates, times, names of
days and months, numerals, proper names of persons and
places, and spelling. Date and time indications can be
absolute, e.g. "17. Dezember" or relative "morgen"
(tomorrow), "niichste Woche" (next week).

3. CURRENT VERBMOBIL CORPUS
The Verbmobil Corpus consists of the speech signal data
on CD, orthographic transliterations of the dialogues, a
canonical lexicon containing the dialogue words, a
reference pronunciation in Standard German, and
phonetic transcriptions of part of the corpus.

3.1 Speech Signal Data
Currently (May 95) five regular Verbmobil CDs have been

published, each containing between 300 and 620 MB of
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speech signals (total > 2.2 GB). These CDs contain 362
dialogues with 1057 date negotiations of more than 400
speakers from all regions of Germany. The total duration
of the recorded speech exceeds 9.5 hours.

Location male | fem. | Sum | Negotns.
Bonmn 46 44 90 222
Karlsruhe 70 10 80 151
Kiel 19 13 32 264
Munich 91 110 | 201 420
total 226 177 | 403 1057

Tab 1: speaker statistics (CDs 1-5)

3.2 Transliteration

All Verbmobil dialogues are transliterated according to
the standard defined in the transliteration handbook [12],
[14)]. This transliteration is a basic transliteration only; as
such it contains the orthographic text, markers for non-
verbal articulatory and non-articulatory productions and
noise, and speech repair phenomena.

Example

BAC000:<A> ja , ich wirde gerne<Zz> +/
das ein/+ die eintdgige
Arbeitssitzung <A> am Montag ,
den achten , mit Ihnen machen
<A> .

SOK00l1l:Montag , der achte , paRt <P>
iiberhaupt nicht . <&h> <A>
vielleicht <P> <hds> +/ku=/+ die
Woche<Z> <P> mit Buf’~ und
<:<#Klopfen> Bettag:> drinnen ,
irgendwann <#Klicken> ?

(Note: In the examples the LaTeX format of German
umlauts has been replaced by the umlaut characters to
improve legibility).

3.3 Canonical lexicon

From the transliterations the IPDS in Kiel creates a
canonical lexicon which contains, for every lexical unit, a
reference pronunciation in Standard German and the
number of occurrences on the CDs. The notation used is
in modified SAMPA with word prosody information
(accent marks), lexical information (function word
marks), and morphological information (compound word
boundaries) [13], [14].

A fragment of the canonical lexicon is shown in Tab. 2. An
entry preceded by a $ is a letter as it is used in spelling; %
is a marker of uncertainty with reference to intelligilibity,
* marks non-words, _ X _ denotes insertions into words,

EUROSPEECH ’95, Madrid, Spain, September 1995

Ortho Canonical form Occs.
iiberall Q'y:b6#Q"al 2
iiberblicken Qy:b6bl'Tk@n 1
$A Qa: 128
$B ble: 47
% Datum %d'a:tUm 1
*beliebmig n:b@l1'i:bmIC 1
zeh_ <P> _nten | ts'e:_p: _nt@n 1
Di=/+ d'i=/+ 1
<;T>if ;'y:s 1

Tab 2: Canonical lexicon fragment

=/+ marks word fragments, and <;T> represents a
technical break.

The canonical lexicon is used to generate in a semi-
automatic way a canonical representation of the
transliteration. This canonical representation is the basis
for the following transcription.

3.4 Transcription

The phonetic transcription is performed relative to the
canonical form defined in the canonical lexicon [13], [14].
The segmenter is presented with the reference
pronunciation of an utterance. He has the choice to

i) accept the symbol proposed by the canonical form,
i) replace it by a new symbol,

iii) reject the proposed symbol,

iv) insert a new symbol before the proposed symbol.

In this way, the signal data is directly linked to the
canonical form via the transcription [13], [14], {22]. To
date some 100 appointments have been segmented and
labelled at the IPDS Kiel; one such example is given in
Fig. 1.

Transcription data is held in segment files which contain
in their header the orthographic transliteration, the
representation in canonical form, and segment lines which
consist of a time stamp and a label.

The label may contain phonetic symbols in SAMPA as
well as para-phonetic markers, e.g. sentence and word
beginning, and punctuation or noise markers. The hyphen
is a modification operator; labell- label2 means
that 1abell has been replaced by label2, with
labell and label2 referring to any label, including
the empty label, and 1abell not equal 1abel2.
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gl41a003.s81
SOK003: <Schmatzen> das palt <P>
exzellent <#Klicken>

oend

s: das+ p'ast
p: QEksts@l 'Ent . :k
kend

c: s %d a s+ p 'as t -:k

p: Q- - Eks-t-s @1 '"Ent

2574 #c:
2574 #s:
4413 ##%d
6262 Sa
6851 S$s+
8312 ##p
9990 S'a
10780 S$s
12269 St
13787 #-:k
13787 Sp:
15737 ##0Q-
15737 $-g
15737 $E
16456 $k
16888 $s-
16888 $t-
16888 S$s
18664 $e@
19143 ¢1
19802 $'E
21235 $n
22040 $t
23682 #.
23682 #:k

Fig 1: Sample Transcription

3.5 Tools

For the tasks transliteration and transcription tools have
been developed at the PhonDat institutes.

Transliteration is supported by transliteration editors
developed at the three sites. The editing environment
typically includes visual and auditory output of the signal.

The transcription is produced on a segmentation
workbench. This workbench displays an oscillogram and
optionally a spectrogram of the speech signal together
with the canonical representation of the ufterance to be
segmented.

A formal consistency check of transliteration and label
files is performed using software developed at IPDS Kiel
[12], [14].
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3.6 Database and Research Applications

At IPSK, all symbolic data of the Verbmobil Corpus is
held in a Prolog-based database management system. This
database allows the signal to be accessed from any of the
symbolic data representations, e.g. orthography, canonical
form, or transcription [1], [2]; it has been used for vowel
duration analyses [6] and segmentation comparisons [4],

[31.

The work in Munich concerned with the phonetic
processing of collected speech data has concentrated on
the development of automatic and semi-automatic
segmentation and labelling techniques [20]. The semi-
automatic procedures have been written to look for
specific features such as burst after silent intervals (to
determine aspiration, aspiration durations, voice onset
times in CV sequences), or {0 perturbations (to specifiy
glottalilzed vowels). The automatic segmentation and
labelling is based on a semi-continuous HMM technique
which tries to verify canonical word forms or, if this fails,
the factually given segmental realizations including
substitution, elision, and insertion of sound segments;
automatic segment alignment is then achieved by the
Viterbi-algorithm [19].

Specific problems arise in the same cases of reduced
speech where human segmenters also have problems and
show little interindividual consistency in their labelling -
judgement. Whereas IPA and SAM-PA categories can be
very consistently applied in describing well articulated
clear speech utterances, new standards for representing
less clear and unclear cases are presently being worked on
both in Kiel and in Munich with the aim to increase the
validity and reliability of phonetic labelling also in cases
of less clear speech productions.

IPDS Kiel has developed its own data retrieval
environment and applied it to the study of durational and
spectral phenomena, including spontaneous speech
processes (e.g. contextual assimilations and reductions)
(171, [81, (91, (10, [11].

In the IKP Bonn ongoing work concentrates on a) the way
in which a speaker's pronunciation style influences the
results of the speech recognition system (in collaboration
with the TPSK Munich) and b) the contrast between
spontaneous and read speech. Perceptual experiments
showed that the distinction between careful spontaneous
speech and read speech is often difficult and highly
speaker dependent, whereas casual spontaneous speech
with its stronger reduction phenomena is much easier to
classify correctly [5].

3.7 Distribution

The speech signals of the Verbmobil Corpus are
distributed on CD-ROM, the signal file updates and
dialogue transliterations via ftp. Verbmobil project
partners may access these data immediately. Other sites

865



may license the corpus (speech signals and
transliterations) with a delay of one year.

Currently, Verbmobil CDs 1.0.3, 2.0 and 3.0 and the
associated transliterations are publicly available. They are
distributed by the new Bavarian Archive for Speech
Signals BAS [21] under the WWW address

http://www.phonetik.uni-muenchen.de/.

The handbooks [12], [13], and [14] are available from
IPDS Kiel under the WWW address

http://ikarus.pclab-phil.uni-kiel.de/
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