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ABSTRACT

Orthographic transcriptions of speech are important in
most fields of research concerned with spoken language.
For spontaneous speech they have to be created man-
ually, resulting potentially in inconsistent or erroneous
transcriptions.

We propose a new flexible and easy-to-use formatl lan-
guage for the orthographic transcription of spontaneous
speech. All relevant phenomena introduced by sponta-
neous spoken dialogues are covered. The transcription
serves as a meta-language from which various represen-
tations for different research purposes can be generated
automatically.

1. INTRODUCTION

For linguistic research as well as for studies in the fields
of speech recognition and understanding orthographic
transcriptions of utterances play an important role. If read
aloud speech is investigated those are instantly available.
However, if we are concerned with spontaneous speech
orthographic transcriptions have to be created by experts
in time consuming and error prone work. This is due
to the syntactic and articulatory irregularities of sponta-
neous speech. Another difficulty arises from the interac-
tions between dialogue partners during the communica-
tion process. For example discourse relevant particles as
well as concurrent parts of speech have to be represented.

The possible orthographic transcriptions can range from
representations which adopt completely the standards of
written language to detailed transcriptions. The later may
try to represent spontaneous speech phenomena by ortho-
graphic means in arbitrary detail. However, the accuracy
of a true phonetic transcription is never reached and for
many purposes it is also not necessary. Furthermore, the
more detail transcriptions try to capture the harder they
are to produce requiring extensive amount of training.
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Also correctness and consistency can hardly be guaran-
teed.

In our opinion a compromise between transcriptions of
different levels of detail has to be found. It has to meet
the various requirements imposed by the researchers from
different fields that will be using the transcription. On
the one hand side normalized orthographic text may be
required as defined by some standards for the individual
language while in contrast very specialized technical
representations have to be created in order to be used for
the automatic training of a speech recognition system.

In order to minimize the work required it is desirable
to derive all potentially needed versions of transcription
from a single initial representation. This representation
should fulfil the following demands:

« Ease of use: It should be easy for experts to write
such transcriptions as well as to read and understand
them. Otherwise the transcription language is likely
not to be used at all.

This was achieved by a strict limitation of the set of
symbols used. A small group of diacritic characters
represents relevant word-level phenomena while all
remaining phenomena are represented by so called tags
that are almost completely self explanatory.

+ Expressive power: The language should be powerful
enough to capture any information detail about spon-
taneous spoken dialogues that will be needed by po-
tential users.

The tag concept that will be described below allows the
language to be adapted to different needs easily without
making changes to the formally defined syntax.

¢ Formal definition: In order to be able to automat-
ically process the transcriptions generated they have
to meet the criteria of a formal language. Just as for
e.g. programming languages automatic parsing has to
be possible in order to check transcriptions for consis-
tency or to compile specialized representations from
them.

Most existing transcription systems, e.g. [3, 4], violate at
least one of these demands that are all of equivalent im-
portance in our opinion. Therefore, we have developed
a flexible formal language for orthographic transcription
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of spontaneous speech that fulfils all three demands si-
multaneously. Its key features will be outlined in the
following section.

2. TRANSCRIPTION LANGUAGE

For the orthographic transcription of spontaneous utter-
ances many. speech and non-speech phenomena are rel-
evant that usually do not have to be considered when
transcribing read aloud speech. In order not to loose in-
formation that will be of importance later, as much detail
as feasible should be represented in the transcription. Yet
the requirements imposed by researchers as well as the
demands put up in the previous section have to be taken
into account.

From experiences with spontaneous dialogues from a
construction task and spontaneous utterances from the
domain of train information collected in empirical stud-
ies we decided our language to cover the phenomena
described below. Examples are given whenever appro-
priate. Their approximate translations into English are
enclosed in brackets.

2.1 Word-Level Phenomena

All word forms derived from words covered by the Ger-
man Standard Dictionary [2] are represented directly by
their orthography. Additional phenomena that do not ex-
tend beyond the scope of words may be represented using
a small set of diacritic characters. In contrast to [4] only
a minimal set of special characters is used in order not
to violate the first demand put up in the previous section.

2.1.1 Hesitations

The commonly used hesitations, e.g. dh, dhm, or hm,
are treated as ordinary words.

2.1.2 Phrases and Interrupted Words

Longer word sequences constituting phrases that nor-
mally are found always in the same combination can be
separated by underscores instead of blanks. So the spe-
cial coherence of a word group, e.g. guten_Morgen for
“guten Morgen” (= good morning), can be made explicit.
This combination operator can also be used to group the
fragments of a word interrupted by a hesitational phrase,
e.g. Hub_dh_schrauber for “Hubschrauber” (= heli-
copter).

2.1.3 Reduced Word Forms

Reductions of word forms that occur regularly and fre-
quently are specified by enclosing the omitted part of the
word in brackets. The reduced form “nen” which orig-
inally was “einen” (= a) would be written as (eijnen.
In German reductions occur very frequently in two-word
combinations with second part “es”. If in “geht es”
the “e” of “es” is not articulated the resulting reduced
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phrase “geht’s” would be transcribed as geht(_e)s.

EUROSPEECH ’95, Madrid, Spain, September 1995

However, the reduction is not marked in cases like is(f)
or jetz{t) because the decision would require deeper pho-
netic analysis of the utterance in question.

This treatment of reductions has the advantage that the
normalized orthographic forms can be obtained easily
from the transcription.

2.1.4 False Starts

Word forms resulting from false starts are marked with
a slash immediately after the appropriately truncated or-
thographic transcription, e.g. Schraw/ for “Schraube” (=
screw).

2.1.5 Non-Words

Completely articulated words that do not have any mean-
ing in the language are called non-words. They are pre-
ceded by an asterik, e.g. *befestugst for “befestigst” (=
attach).

2.2 Utterance-Level Phenomena

Phenomena on utterance level are completely expressed
by so called fags that consist of a tag name, an associated
value, and eventually the tags scope. We distinguish
atomic tags, €.g. <name: value>, and tag pairs, e.g.
<name> ... </name: value>. The later add an additional
description to the enclosed transcription and may be
abbreviated as /... J<name: value>. Tag pairs are allowed
to include other tags recursively. In order to avoid
unnecessary inconsistency of transcriptions for certain
tags a limited set of tag values should be agreed upon
by the transcribers.

2.2.1 Pauses

Pauses in an utterance can be specified with length rela-
tive to the speakers speech rate (<—> for short and <-->
for longer relative pauses) and with an absolute duration
measure in seconds, e.g. <sil: 8> for a pause of ap-
proximately 8 seconds. The later version is intended for
long pauses only as for smaller ones an absolute mea-
surement is not feasible.

2.2.2 Unintelligible Speech

In cases where parts of an uiterance can hardly be un-
derstood or are not intelligible at all the transcriber’s
“guess” can be specified e.g. <quest: ach so> if he is
not completely sure or <quest: ?> if nothing could be
understood at all.

2.2.3 Human Noises

Articulatory noises produced by the speaker are tran-
scribed as e.g. <hum: lip smack>. With multiple di-
alogue partners the “source” of articulatory noises is not
marked.
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2.2.4 Noise

Any other noises can be specified as e.g. <noise: rat-
tle> if only the rattling noise can be heard or <noise>

</noise: rattle> if the rattling can be heard in the
background of some portion of speech.

2.2.5 Irregularities

Non-regular characteristics of speech are transcribed as
e.g. <attrib> ... </attrib: emphasized> if a certain
portion of speech was produced with obvious emphasis.
In non-speech irregularities are not marked. E.g. a soft
lip smack would nor be transcribed as <attrib> <hum:
lip smack> </aitrib: low voice>.

2.2.6 Variations

Variations of words or complete phrases resulting e.g.
from dialect are always mapped to the normatized word
sequence. In extremely evident cases an approximate
transcription of the variation can be specified as e.g.
<subst> sind wir soweit </subst: sammas>. An example
for English would be <subst> going fo </subst: gonna>.

2.2.7 Parallel or Overlapping Speech

In dialogues it may occur that speech of different speak-
ers overlaps. The “baseline” speech is enclosed in a
special tag pair <par> ... </par: n>. Any concurrent
speech events are then marked equivalently. In order to
be able to deal with more than one overlapping section
per turn an identification number # is assigned to each
of the parallel segments. An example of a dialogue tran-
scription with overlapping speech is given below.

In contrast to systems as e.g. [3] in our approach con-
current speech is represented strictly sequentially. This
makes the transcription language easier to use as no spe-
cialized tools are required to produce correct transcrip-
tions. A multi-row representation would also inhibit the
automatic processing of transcriptions using traditional
parsing approaches.

3. SAMPLE TRANSCRIPTIONS

First let us consider a short example of some of the above
phenomena and corresponding transcriptions within a
single utterance:

jetzt nimmst <noise> du <-> (ei)ne gri/
<hum: lip smack> <attrib> {h nee
</attrib: low voice> (ei)ne gelbe Schraube
</noise: rattle>

(= now you take <—> a gree/ <hum. lip smack>
<attrib> err no </attrib: low voice> a yellow screw)
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We see transcriptions for a short pause (<—>), reduced

word forms ((eijne) and a human noise (<hum: lip

smack>). The hesitational phrase dh nee is evidently spo-

ken in low voice (<attrib> ... </attrib: low voice>). Ad-

ditionally, after nimmst a rattling noise starts in the back-

ground that extends to the end of the utterance (<noise>
</noise: rattle>).

For linguistic research it might be useful to extract au-
tomatically the following representation from the above
version where only pauses, hesitations, and false starts
are preserved:

Jetzt nimmst du <-> eine grii/ dh nee eine gelbe
Schraube

For the purpose of automatic speech recognition, how-
ever, reduced words and human noises are important,
whereas the false start will probably not be modelled.

Jjetzt nimmst du SILENCE ne SKIP SMACK dh nee ne
gelbe Schraube

The following example shows a simple dialogue between
two speakers from our construction-task scenario.

Speaker;: leg(e) den blauen Wiirfel auf <par> den
gelben </par: 1>
(~ put the blue cube on the yellow one)

speaker,: <par> welchen </par: 1> soll ich <par>
nehmen? </par: 2>
(=~ which one shall I take?)

Speaker;: <par> den </par: 2> grofien
(= the big one)

While speaker; is still talking (... <par> den gelben
</par: 1>)his dialogue partner already starts with his re-
quest for additional information (<par> welchen </par:
I> ..). The fast reaction of the first speaker again inter-
feres with the end of this questional phrase.

4. FORMAL LANGUAGE
SPECIFICATION

As one main feature of the proposed transcription lan-
guage is its formal specification some sample sections of
its formal grammar shall be given below.

On the grammars top level utterances and dialogues are
distinguished as overlapping speech between adjacent
dialogues has to be coped with.

transcription:
utterance |
dialogue

transcription ] |
[ transcription ]

utterance:
speaker simple_speech
dialogue:

speaker : dialogue_speech
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dialogue_speech:

simple_speech [ dialogue_speech 1 |

parallel speech [ dialogue_speech ] |

overlapping_speech [ dialogue_speech ]
For the transcription of spontaneous dialogues three dif-
ferent types of relations between utterances have to be
dealt with: uninterrupted utterances of a single speaker,
utterances with embedded parallel speech of the dialogue
partners, and overlapping speech sections resulting from
turn-taking during the dialogue.

simple_speech:
{ word | inline_tag | paired_tag }
[ simple_speech ]

parallel_speech:
<par> simple_speech </par: n><conts>

speaker : <par> simple_speech
</par: n»>
speaker </cont> simple_speech |

<spk> simple_speech </spk: speaker,
{ word | ? }*>

overlapping_speech:
<par> simple_speech </par: n»>
speaker : <par> simple_speech
</par: n> dialogue_speech

Atomic speech units are represented by orthographic
means. Additionally the diacritic characters **’ and "/,
the reduction operator ’(...)°, and the phrase constructor
’_’ can be used.

word:
[*]lexical_stringl/]

lexical_string:
simple_string |
simple_string([_lsimple_string)
[simple_string] |
(simple_string)simple_string |
simple_string_{word | inline_tag}
_simple_string

simple_string:
{ aj...1z|A}...|2 }*

Non-lexical phenomena are transcribed using a finite set
of tags.

inline_tag:
<=> | <=-=> | <gil: n> |
<hum: human_noise> |
<noise: non_human_noise> |
<quest: { word® | ? }> |
<frag: { word | ? 1>

paired_tag:
<attribs simple_speech
</attrib: attributes> |
<subst> simple_speech
</subst: { word" | ? }> |
<hum> simple_speech
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</hum: human_noises |
<nolse> simple_speech
</noise: non_human_noises>

5. CONCLUSION

We have presented a formal easy-to-use language for the
orthographic transcription of speech. It is especially de-
signed to cover all relevant phenomena introduced by
spontaneous speech and the interaction of speakers in
dialogues. Compared to related work the idea of defin-
ing a meta-language and the consequent design for auto-
matic processability are the key features of our approach.
Therefore, it is also easy to produce transcriptions obey-
ing standards different from our language as long as these
standards are defined formally.

The language has been applied successfully to the tran-
scription of more than 22 hours of spontaneous speech
data collected in a Wizard-of-Oz scenario [1]. In the fu-
ture we will develop tools for the automatic processing
of transcriptions. The most important of these will be a
parser that can be used to guarantee the correctness and
consistency of transcriptions as well as to automate the
transformation between different representation levels.
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