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Activities

 Large Vocabulary Continuous Speech Recognition
« Speaker recognition

» Speech data collection

« Segmentation and annotation of speech

 Natural language processing

* Text to Speech

« Para and Extralinguistic. Vocal communication

« Speech and hearing pathology
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Past Projects

Phoniatrics and Audiology

CALL
Speech synthesis
LVCSR



Phoniatrics and Audiology

The Goals
Acoustic Speech Protocol Goals

=Verbal communication assesment
"Diagnosis
functional
organic
others
= Rehabilitation
=Speech organs prothesis
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AUDIOVISUAL FEEDBACK FOR
FOREIGN LANGUAGE LEARNING

Grazyna Demenko?, Agnieszka Wagner?!, Natalia Cylwik!,
Oliver Jokisch?, Uwe Koloska3, Diane Hirschfeld?

(1) Adam Mickiewicz University, Institute of Linguistics, Department of Phonetics, Poznan, Poland
(2) Dresden University of Technology, Laboratory of Acoustics and Speech Communication, Dresden,
Germany

(®) voice INTER connect GmbH, Research and Development, Dresden, Germany

Ulin, wagner, nataliac@amu.edu.pl, 2oliver.jokisch@ias.et.tu-dresden.de,
3{koloska,hirschfeld}@voiceinterconnect.de



the AzAR software provides a multimodal feedback — it includes visual and
audio modules in the form of curriculum recordings by a reference voice
and the visualization of the speech signal under the transcribed and
phonemically segmented reference utterances.

The software uses HMM-based speech recognition and
speech signal analysis on the learner's Input which
makes a visual and aural comparison of user's own
performance with that of the reference voice possible.
Most importantly, the system also performs an automatic
error detection on the phonemic level.
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Speech Synthesis
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The BOSS TTS system is an open source architecture for
concatenative speech synthesis, especially for unit
selection.

BOSS was originally developed for German but the latest
version has seen significant changes to software design
and architecture that makes it easily extensible to be
used in a multilingual context.

Several of the system components have been
generalized to accommodate other languages, and TTS
development for Polish has served as a testbed for the
language-independent applicability of the BOSS
architecture



The speech corpus used for Polish speech

» consonant clusters corpus - phrases with most frequent consonant structures, 258
consonant clusters of various types were used.

» triphone coverage corpus - phrases for covering all VC and CV spectral transitions
(only CVC combinations in logatoms — approx. 6000 units).

* diphone coverage corpus - diphones in various phonetic (aprox. 5000 units). The
database contains several instances of each diphone, taken from different meaningful
phrase contexts (phonetic, rhythmic, morphological) and

* short 5 - 8 syllable phrases with typical suprasegmental structures realized on the
most frequent syllabic clusters (200 short meaningful phrases, for covering the most
important prosodic features),

» continuous read speech containing elements of dialogue phrases, monologue and
newspaper language in short text paragraphs — approx. 15 minutes of speech.
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Current Project

Speaker recognition & characterization



POLNF

STRESS DETECTION

Assessment of whether or not a speaker Is under stress
IS of Importance In many civiian and military
applications:

Automatic detections of vocal stress is also
becoming increasingly important in the field of
multilingual communication, security systems, banking
and law enforcement, specifically since emergency call
centers and police departments all over the world are
overloaded with different kinds of calls, only some of
which represent real danger and need Immediate
response.
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Our study focuses on the analysis of vocal stress produced

In response to the occurrences in the people’s surroundings,
perceived by them as unusual AND IMPOSSIBLE TO CONTROL, We
analyzed third order stressors, the psychological ones, which
have their effect at the highest level of speech production

Speech Corpus

The 997 - Emergency Calls Database is a spontaneous speech
recordings collection that comprises crime/offence notifications and
police intervention requests. All recordings were automatically
grouped into sessions according to the phone number from which the
call was made, in all comprising over 8 000 sessions.



POLNF

The annotation included:

(1)background acoustics,

(2) types of dialog act,

(3) suprasegmental features such as speech rate, loudness),
intonation

(4) context (threat, complain and depression)

(5) time (passed, immediate and potential)

(6) emotional coloring (up to 3 categorical labels and values for 3
dimensions: potency, valency, arousal,;

where potency is the level of control that a person has over
the situation causing the emotion, valency states whether the emotion
IS positive or negative and arousal refers to the level of intensity of an
emotion
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Speech recognition
LVCSR

ORO00006707 Project:

Integrated automatic conversion of the Polish
language for text-based language model
created in the environment analysis and
circulation of legal documents on internal
security

project funded by the Ministry of Education of Poland under Decision No
0067/R/TO0/2009 / 07



ystem projektowany jes :
instytucji wymiaru sprawiedliwosci

tatwiejsze i szybsze przygotowywanie dokumentow,
opracowywanie stenogramow

organow odpowiedzialnych za bezpieczenstwo panstwa i ™%
obywateli

usprawnienie technik sledczych oraz dochodzeniowych na
roznych jego etapach: /

w postepowaniu przygotowawczym i dowodowym,
procesie karnym, tajnym dziataniu operacyjnym, N
prewencji, centrum zarzqdzania sytuacjami kryzysowymi |

sporzadzanie wszelkiego rodzaju notatek, raportow,
protokotow, orzeczen, uzasadnien i sprawozdan,
ktorych reczne spisywanie jest pracochtonne, a
ponadto moze by¢ zrodtem pomyiek, a nawet
celowych manipulacii.




Polish Speech Recognition as an Open Scientific Problem

Complexity of Lexicon
Language Model
Ambiguities



POZNANSKIE CENTRUM,SUPERKOMPUTEROWO)SIECIOWE -

- Stownik ok.3 min jednostek (otagowany
. gramatycznie i fonetycznie

. Leksykon ARM 0k.350.000 jednostek
(otagowany gramatycznie, fonetycznie
oraz prozodycznie)

[]
. Korpus tekstowy LEX
Korpus tekstowy Gazety Wyborczej
Raporty Policyjne
Raporty Strazy Granicznej
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JURISDICT



’__———.-

POZNANSKIE CENTRUM,SUPERKOMPUTEROWO)SIECIOWE \OZNAN

| Baza systemu JURISDICT:

| mowa spontaniczna, semispontaniczna, czytana,
. frazy izolowane

Fonetyczna reprezentacja (zdania na pokrycie
trifonowe)

Dyktowanie opisu
Calls (kierowane rozmowy telefoniczne)
Wyroki, raporty policyjne

Wyrazenia prawnicze, akronimy, frazy
aplikacyjne

Liczby, jednostki, adresy internetowe




The general assumptions for the structure of database:

1. Semantic structure
1.1. Legal lexicon: 30%
1.2. Common words: 50%
1.3. Proper names: 20%

2. Syntactic factors
2.1. Simple (one phrase) and complex sentences (more phrases).
2.2. Variable concatenation of phrases

3. Grammatical and phonetic factors

3.1. Statistical covering: most frequent triphones, specially CVC triphones in
context of sonorants in accented/not accented position.

3.2. Statistical covering of the consonant clusters

1. Dictation in the court (by a judge)
2. Dictation in the legal/notary’s/prosecutor’s office (by a lawyer)
3. Dictation in the police station (by a policemen)



JURISDICT - Polish Speech Database

)

2

Deseription (nurmber

phrases, texts

Corous corous | Time of ltemns per speaer)
A. Al |10 min Free semi-spontaneous speech
Semi-Spontaneous A2 | S min Elicited spontaneous speech
Descriptive
B. B1 |10min | Syntactically complex sentences
Read speech 70
Grammatically and B2 |10 min | Syntactically simple sentences 50
phonetically B3 | Smin | Special lexical phrases (words) 5
controlled structure
C. Cl | 5 min Core words
Read speech C2 |15 min | Semantically controlled structure
Core words and
application




SemiSpontaneous Speech - Corpus A

Sub-corpus 1A. Spontaneous Dictation (legal, police, court
vocabulary)

This sub-corpus contains formal speech (dictation on various
application topics).

Typical tasks are: dictation of any kind of legal texts (areas: judicial,
disciplinary, criminal, divorce) in court, police reports (different topics,
e.g. a description of a theft, burglary using common vocabulary, etc.).

The number of the recorded topics varies between speakers



Sub-corpus 2A. Spontaneous Dictation (common topics)

This sub-corpus contains informal speech (dictation on
various common topics).

Typical tasks are: a description of a birthday, giving directions,
giving an excuse, a description of holidays, etc.

The speaker is requested to be speak in a neutral style
following instructions such as: Imagine that you are calling
your friend/father/boss and telling them something/excusing
yourself/deciding on something, etc.

The number of the recorded topics varies between speakers.



Sub-corpus 3A. Elicited Dictation (Answering questions)

The aim of sub-corpus 3A is to obtain some semantically
Important, frequent items such as birth dates, relative
dates, times of day, city names, proper names, age,
money amounts, currencies, sequences of digits and
numbers, telephone numbers, mathematical operations
as well as answers like yes/no/maybe, etc. and
education, profession, etc. (27 categories).



Read Speech. Grammatically and Phonetically
Controlled Structure - Corpus B

Sub-corpus 1B. Phonetically controlled structure.

Syntactically complex sentences.

By ‘syntactically complex” we mean:
a) variable concatenation of phrases,
b) variable phrase length.

By ‘phonetically controlled” we mean:
adequate coverage of triphones, triphones in the
final position of a word/phrase.



DO A DERCOMP (5 AND OR ~

The aim of the Corpus B was also to obtain:

CVC triphones Iin context of sonorants in a chosen
accented/unaccented position. The number of ccented
positions depends on a particular word’ s frequency, e.g.
for triphone: jem

(I eat/l am eating) we have 4 prosodic positions e.g.
tososia dzis jemy? (Eng. Are we eating salmon today?).

The voiced context for the accented triphones was
chosen because of a strong influence of ccent on acoustic
features of the triphone (especially the sonorant-vowel
connection Is extremely context dependent).
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Sub-corpus 2B. Phonetically controlled structure.
Syntactically simple sentences

We expect that 90 short sentences will be provided
by each speaker with the explicit intention of obtaining
an adequate coverage for the chosen consonant
clusters, short bigrams and triphones both in the
accented and unaccented position



Sub-corpus 3B. Special lexical phrases (words)

The sub-corpus with more than 400 short one- or two-
word includes special words like modulants, greetings,
jargon/vulgar expressions.

It was constructed manually based on dictionaries
and other resources for Polish.

At least 7 items are provided by one speaker.



DO A DERCOMP (5 AND OR ~

The whole sub-database consists of approx. 2000
sentences with the controlled bigrams (e.g. two
conjunctions, conjunction and reposition, etc.) in initial
position and Iin the middle of a phrase for the most
frequent bigrams.

The short (one- or two-syllable) words are most difficult to
recognize for ASR systems.

The absolute frequency of different bigrams in Polish is
based on the analysis of twenty million words taken from
newspaper texts).



Read Speech. Semantically Controlled Structure — Corpus C

Sub-corpus 1C. General purpose words and phrases

Within this group utterances are divided into: general words/phrases and
general-purpose commands.

The general-purpose words/phrases include 33 categories, among them:
Isolated digits, numerals, measures, letters, special keyboard characters, special
legal acronyms, emails, web addresses.

Sub-corpus 2C. Application-specific short texts for users' needs

Texts extracted from original police reports and professional legal
documents (up to 100 sentences).



Triphone coverage and statistics

triphones within word: 10593,
triphones containing an accented vowel: 8492, unaccented triphones
10650,

triphones in phrase final position: 4495.

Triphone lists serving as reference for the purpose of manual preparation
of the B text corpus were created as follows: 2 million words were
randomly selected from a corpus of texts including about 10 million words.

Baza JURISDICT sktada sie z 2.219 sesji
nagraniowych. Zawiera tacznie 704.520
wypowiedzi o catkowitej dtugosci trwania
przekraczajacej 1.200 godzin mowy (3000
mowcow
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Annotation
Procedure
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.9 _ _General procedure
Verification of the annotation by expert

phoneticians

Automatic parsing of the annotation files,
synchronization with lexicon.

Final verification by expert phoneticians.

Labelling by trained MA and PhD students
from the Institute of Linguistics in Poznan
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TECHNOLOGY
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POZNANSKIE CENTRUM,SUPERKOMPUTEROWO)SIECIOWE POZNAN
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Klasyfikacja Prawdopodobna
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POLNF

Evaluation

The program sclite is a tool for scoring and evaluating the output of speech
recognition systems. Sclite is part of the NIST SCTK Scoring Tookit. The
program compares the hypothesized text (HYP) output by the speech
recognizer to the correct, or reference (REF) text. After comparing REF to
HYP, (a process called alignment), statistics are gathered during the
scoring process and a variety of reports can be produced to summarize the
performance of the recognition system.

The National Institute of Standards and Technology (NIST)


ftp://jaguar.ncsl.nist.gov/current_docs/sctk/doc/sclite.htm
ftp://jaguar.ncsl.nist.gov/current_docs/sctk/doc/sctk.htm
ftp://jaguar.ncsl.nist.gov/current_docs/sctk/doc/sclite.htm
ftp://jaguar.ncsl.nist.gov/current_docs/sctk/doc/sclite.htm
ftp://jaguar.ncsl.nist.gov/current_docs/sctk/doc/outputs.htm

T ucnrun

POZNANSKIE CENTRUM,SUPERKOMPUTEROWO)SIECIOWE ( OZNAN

sclite - score speech recognition system output

Percent of correct _ # Correct words
words # Reference words

Percent of # Substituted words
substituted words B # Reference words

Percent of inserted & # Inserted words
words # Reference words

Percent of deleted i # Deleted words
words # Reference words

#incorrect ref and

hyp pairs
# ref and hyp pairs

Percent of sentence
errors
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SCLITE

CONFUSION PAIRS Total (3378)
Wwith >= 1 occurances (3378)

13 nejman ==> najman

13 0o ==> od

13 opinie =«> opinig

12 zamykam ==3> zamyka
wezwani =+=> wezwanie
byka ==> gdyby

dwa =-=> dla

mieszkania ==> mieszkanie
nie ==> posikkowanie

i ==> psychicznej
otwieram ==> otwiera
powrt =«> powld

pytanie ==> napytanie
sSprawy ==> sprawie
tysifce ==> tysikcy
ustalono ==> nieustalonf
W == Z

/m ==3> m

i ==> ich

karany ==> ukarany

ma ==> na

na ==> dla

oskarZony ==> oskarZonej
polskiej =+«> polski
pytania ==> pytanie
sprawiak =-> sprawie
zszokowany ==3> zszokowane
Zycie ==> naleZycie
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POWINNO
BYC

ROZPOZNANO

wigze

wigze

informacje

informacje

wynagradzania

wynagrodzenia

te

te

partie

partie

okreslanego

okreslonego

prace

prace
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premie

chce

chce
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podirzymuje
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rozpoznania

rozpoznawania

relacje

relacje

Sprawca

Sprawcom

zapewniania

zapewnienia

uznaje

uznaje

zarzucanego

ZarZzuconego

Bozecki
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zarzuconego

Zalrzucanego

konstrukcje

konstrukcje

kwalifikacje

kwalifikacje

zaspokajania

zaspokojenia

najemca

najemcom

zatrudnieniu

zatrudnianiu

podpisuje

podpisuje

przyznaje

przyznaje

zgtaszanego

zgtoszonego
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Recognition Results

(Acc - mean percentage of correctly recognized minus inserted words,
T - recognition time percentage, 100% = the real recognition time).

Quality level Acc[%]

T[%]

The highest 88,7
Higher 88,1
High 87,3
Mean 86
Low 84,1
Lower 82,2
The lowest 79,6

745,14
370,42
197,5
117,1
74,95
56,9
45,42

Test set: 97 speakers (total duration ca. 6 hour).
Quality level depends on internal decoder parameters.
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Speaker Adaptation Results

(Acc - mean percentage of correctly recognized minus inserted words,
T - recognition time percentage, 100% = the real recognition time).

without adaptation with adaptation

Acc[%] T[%] Acc[%] T[%]
The highest 90,7 500,09 93 297,08
Higher 90,4 254,89 92,6 161,06

High 89,7 145,51 92,2 97,6
Mean 87,9 82,83 90,8 52,72
Low 85,6 56,95 89,2 39,51
Lower 83,5 45,6 88 33,17

The lowest 81,2 37,66 85 28,2

Quiality level

Test set: 13 speakers (1.911 sentences, duration of ca. 3
hour).
Quality level depends on internal decoder parameters.
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End User Application
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TESTY SYSTEMU

*Policja
=Sagdownictwo
=Straz graniczna
*Wojsko

=Kancelarie prawne

Poszczegolne stuzby i instytucje panstwowe testujg system:
Policja, Straz Graniczna, Centralne Biuro Antykorupcyjne,
Izba Celna, Wymiar Sprawiedliwosci, a zainteresowane sg
Zandarmeria Wojskowa i Prokuratura.
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e-Posterunek

S L ki/stowniki ~ || Lista okien @ O programie

o=—"

Lista postgpowari
Nowe postepowanie
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Postepowania zakoriczone
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Dokumenty niepowigzane
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Zgloszenie z ePUAP

Zarzadzanie terminami
Kartoteki/Stowniki

Zalogowany uzytkownik: aspirant Pracownik Testowy 1

Informacie podstawowe: | Numer i opis postepowania l Komunikaty |

Rodzaj postepowania:
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Sposdb zawiadomienia o zdarzeniu:
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Wyniki testow ARM (zad. A)

Sredni zysk z wprowadzania Zaangazowanie
tekstu przy uzyciu ARM w czasowe (czas

JEDNOSTKA SHEELAlL CO prai A przepisania
komputerze [%] dokumentu)

[min.]

Czasowy | llosci znakéw/min.

33,3 53,3 24,0
37,3 61,9 67,0
11,7 31,6 22,7
53,3 59,4 39,3
16,4 22,2 128,0
-0,6 -0,5 83,5

KWP Poznan

KWP Warszawa

31,3 52,0 96,6
=l e e 157,5
13,4 19,0 35,0
-5,8 -3,6 52,0
-4,3 0,0 34,5
-7,7 =7, 13,0
19,0

KWP Wroctaw

KWP Szczecin
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KWP Krakow 15
16

Sredni zysk czasowy wazony: 12%, zysk w ilo$ci znakéw/min: 21%

Poréwnanie srednich czasow wprowadzania tekstu przy uzyciu ARM w stosunku do pisania
za pomocg komputera (MAN). Tabela pokazuje procentowy zysk czasowy i zysk na
szybkosci pisania (ilosci znakéw/min.) oraz zaangazowanie czasowe poszczegolnych osob
testujgcych. Uwzgledniono czas korekty tekstu.
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Ankieta Oceniajgca system ARM — wyniki |

W ankiecie wzieto udziat 13 oséb (3 kobiety, 10 mezczyzn). TAK

Czy tatwo jest uruchamiac¢ program ARM i rozpoczg¢ w nim :
prace? 69
Czy interfejs uzytkownika (wyglad okna, informacje programu o _
postepie itp.) jest zrozumiaty i jednoznaczny w interpretacji? 92
Czy nawigacja w programie jest ftatwa? (czy czytelne sg ikonki, _
menu itp.) 85
Czy jest zawsze zrozumiate dla uzytkownika, w jakim punkcie
programu sie znajduje, co sie w danym momencie dzieje w
programie?

Czy uzytkownikowi fatwo jest zorientowac sie, ze popetnit btad
w postugiwaniu sie programem lub sprzetem (mikrofon itp.)?
Czy uzytkownik moze w prosty, szybki sposéb wyjs¢ z
programu lub wytgczy¢ dang opcje programu (np. gdy
uzytkownik musi nagle wykonac inng prace na tym samym

stanowisku komputerowym, jesli rozpoznawanie trwa zbyt
dtugo)?
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Czy jezyk i nazewnictwo uzyte w menu, w pliku pomocy
sg zrozumiate dla uzytkownika?

Czy szybkos¢ rozpoznawania mowy jest wystarczajgca
(czy czas, po ktérym program wyswietla wynik
rozpoznawania jest odpowiedni)?

Czy w rozpoznawaniu mowy wystepujg powtarzajgce sie
btedy, takie ktore sg szczegodlnie ucigzliwe dla
uzytkownika (jesli tak, to prosze je opisa¢ w polu
Komentarz)?

. Czy informacja o postepie podczas rozpoznawania jest
wystarczajgca?

. Czy sposob przedstawienia wyniku rozpoznawania jest
wystarczajgcy (czy uzytkownik oczekiwatby wickszej
liczby wynikéw do wyboru itp.)?

. Czy zastosowany stownik jest wystarczajgcy (prosimy o
uwagi w polu Komentarz, podanie brakujgcych stow)?

. Czy rozpoznawanie mowy w obecnej wersji mogtoby juz
by¢ uzyteczne w pracy uzytkownika lub w wybranych
obszarach pracy, np. przy dyktowaniu tylko niektorych
typow tekstow)?

. Czy mikrofon dotgczony do zestawu z programem ARM
jest wygodny w uzyciu?




Wiasciwosci systemu ARM

Jakos¢ mowy dyktowanej ma wplyw na czas i
poprawnosc¢ rozpoznawania: lepszy mowca wyzszy
procent rozpoznanych stow i krotszy czas dekodowania.
Adaptacja do gtosu mowcy i zastosowanego mikrofonu
zwieksza poprawnos¢ rozpoznawania o ok. 5% dla
dobrych mowcow, dla niestarannych ten wptyw moze
wynosi¢ nawet 30%. Adaptacja skraca czas dekodowania.

Szybkos¢ procesora komputera ma wptyw na szybkosc¢
rozpoznawania, nie ma wptywu na jakosc.
Dedykowany mikrofon zapewnia odpowiednig jakosc
dziatania systemu.

Nie nalezy dyktowaé ,jednym ciggiem”. Konieczne jest
robienie pauz. Niezalecane jest jednak izolowanie
pojedynczych wyrazow.

System wymaaga pozytywneqo nastawienia i spokoju!
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Main Features

Designed tu run on Windows Operating Systems
Based on Microsoft .NET 4.0 Platform
Written in C# Language
Use maximum of hardware resources
Real time recognition (depending on quality preset)
,Off-line” recognition
Processing large amount of data
— Up to 500 000 words in state network (currently 320 000)
— 1 GB size of linguistic model
Support for adaptation
User friendly interface
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Kontakt

Laboratorium Zintegrowanych Systemow Przetwarzania Jezyka |
Mowy

Poznanskie Centrum Komputerowo-Sieciowe

ul. Zwierzyniecka 20, 61-612 Poznan

tel. +48 (61) 6682151, wewn. 31 lub +48 (61) 6682150, wewn. 32
mail.: speechlabs@speechlabs.pl

strona internetowa: www.speechlabs.pl

Miedzynarodowe Targi Techniki i Wyposazenia Stuzb Policyjnych
oraz Formaciji Bezpieczenstwa Panstwa Europoltech 2013,

ktore odbedg sie w dniach 17-19 kwietnia 2013 roku w hali EXPO
XXl w Warszawie.



http://www.speechlabs.pl

