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ABSTRACT- The FARSDAT has been produced for speech and speaker
recognition purposes,and linguistic research as well. It consists of 386
sentences read aloud by 300 Farsl naiive speskers, belonging to one of the
ten dlalect reglons. Two types of seniences are included. Tvpe one
composed of 384 phonetically balanced sentences fo provide aflophones In al
phonetic contexts. Type two composed of two seniences to aflow dialect
comparison. Each speaker read twenty sentences in two sessions. All
utterances were divided Into two corpora: traling and recogniion. The speech
was sampled at 44.1 Khz by 16-bit sound Blaster herdware on BM micro
computers. 2000 utterances have been manually segmented and labelled,
providing a vast amount of computer flles of different lsolated words,

syables, aflophones and some phone sequences.
ENTRODUCTION

Large speech corpus is one of the key components to contribute to the progress in
speech technology and promotion of speech sclences and Ungulstic knowledge as wel
The only speech corpus In the Farsl language can be found In the Oregon Craduate
Institute(OGY) Mult-Language Telephone speech corpus{(Muthusamy, Cole & Oshlka, 1992).
FARSDAT Includes a varlety of the Farsl speech data uttered by 300 nalive speakers
who differ from each other with regards to age, sex, dalect and educational level Each
speaker uttered twenty sentences in two sesslons. 100 of these speakers uttered 10
isolated words. The speech was collected In both the Linguistics Laboratory of the
University of Tehvan and an office room with a wmoderate nolse environment. 6000
utterances wlii be segmented and labelled manually for each phoneme, sylisble and
some phone sequences, of which 2000 utterences have been done uwp fo now. Several
experienced phonetic transcribers performed manual segmentation and labeling using the
signal editor of 16-bit sound blaster software. The ambiguiies In segmentation have been
solved by reference to the corresponding spectrograms extracted from DSP Sona-Graph
KAY model 5500. The FARSDAT corpus was designed with acoustic-phonetic research
goal and for application projects In automatic speech and speaker recognition. it is a
flrst step toward producing Farsl speech dalabases io support original and advanced
research In speech sciences and technology.

DATA ACQUISITION

The FARSDAT data acquisition has been performed in two phases: data selection and
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data coflection.
PHASE 1 ~-DATA SELECTION

Five activiles were Involved In this phase:

1 Dally newspaper texis of length about 7100000 characters were read and transmitted
by 5bit paper tapes from HP ieletypes o hard-dsc of an BM PC via port RS232.

2- The most frequent words were derived by word-count processing after ediiing and
error comrecting of the read texts. ’

3- 384 sentences(type | seniences) were made by the first 000 most frequent words
and other phonetically rich monosyllable words(Samareh, 1877), to provide afiophones I all
posshie left and right phonetic contexis,

4- Two sentences (type §i sentences) were made consisiing of all Farsl phonemes to
afiow diglect comperison among speakers.

§- 1272 lsolated words were selected based on the most frequent words and other
phonetically rich words, lo provide the most frequent phonetic coniexts n Farsl words.

PHASE 2 ~DATA COLLECTION

Twe aciivities with four cheracteristics are wolved In s phase;

1- The population distributlon of speskers were determined with regards to age, sey,
dislects and educational level{table 7). The dialects are: Tehranl, Torki, lefshani, Shomaf
Yazdl, Jonubl, Kordi, Xorasani Balucll, and Losrl The population ratio of males to females
ls twe io one.

2- Each speaker uttered iwenty sentences in iwo sesslons, conslsting of elghteen type 1
sentences, selecied randomly, and two type 2 seniences. There Is a fotsl of 6000
utierances in the FARADAT, which are divided into two mutually exclusive subsets:
falning and tesling subsets. The average spealdng rate Is 4.2 sylfables per second

3- The speakers are seated In elther the Lingulstics Laboraiory of the Unlversity of
Telwan or In an office room both with a moderate nolse environment

4- A SONY cardiold dynamisc microphone having frequency response within 80Hz to
i6KHz range and effective output level of - 618 dBm was used The distance between
microphone and Zo position of the speaker wae about 12 Cm

§- The epeech was collecied using i6-bit sound Blaster hardware cards, hstalled In fowr
80486 IBM microcomputers, and sampled at 44.1KHz samples per second at 16 bit
resolution. Users of the FARSDAT may decimaie the dsta io change samplng rate as
required. In ihis case a digital Low pass fiter must be used for anti-allasing.

6- signal to noise ratio of the FARSDAT le 230db. To provide this value of SNR,
following factors have been dictated

~ Shielded cable has been used for microphone.

- 8B16 card has been located In microcomputer such thai the effects of electromagnetic
nolse induction on the card iz minkmized

~ DC offset due to SB16 card has been reduced after sampling speech signals,

- Other acoustic noise sources such as flusrescent lamps, fan, cooler and vides TV
have been tyned off dwring speech recording

In.sum, the FARADAT Is something between laboratery and real users databases {Chigler

& Splz, 1990).
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This phase has been completed for 100 speakers up to now.

SEGMENTATION AND LABELLING

TABLE 2 shows IPA chart of the Farsi phonemes. A procedure for manual segmenta
and lsheBng In the FARSDAT Is based on the foflowing tiwee steps:
§- Several phonetic transcribers were tralned to defmitate explicily the beginning and end
sample of each syllable, some phone sequences and phoneme. Transcribers trained to
detect high acoustic varlability due to phonemic transitions by carefully fistenning and
visual examination of the speech signal using zooming technigue of the SB16 eignal editor.
2.- Acoustlc overlap Is Included for each phoneme such that the phoneme s heared
differently in different phonetic contexts.

3-- Since the acoustic cues are Inexact in nature, ambiguitles in delimitation of some
phonemes, particularly sonorants and glottal stop, ls arisen To minimize the differences I
the segmeniation, ranscribers tralned to fofow some sieps uniformly:

-- Carefully fistening to the complete signal to discern the degree of phoneme
approximation.

.- Phoneme localization by listenning to the corresponding short segment and zooming on
the smallest change of the speech signal

. Visual examination of the corresponding spectrogram by DSP Sona-Graph KAY, stored
setups #04, #05, which display wideband and narrowband spectrograms pius ZCR, energy
end fundamental freqency.

-- Desplte of these precautions, about %20 of the phoneme boundaries differed when
cross-comparing two different transcribers(Chigler & Spltz, 1990).

GLOTTAL STOP STORY

Giotial stop is one of the Farsl phonemes which has very ambiguous behaviowr and
made a lot of difficulties for transcribers to segment it has tiwee completely dfferent
acoustic reafizations:

Protoypical Glottal Stop (? } consists of both silent and burst portions lke other
plosives. The frequency spectrum of burst looks ilke one of the following vowel It
ocowrs at the begiwming of a stressed syliable after silence.

. Creaky Glottal Stop (g) refers to the aperiodic and small number of glottal creaks
per second. It looks lke a sequence of protoypical glotial stops. It occurs at the
beginning of a stressed syfable within utterances.

. Vowellle Glottal Stop (2Y) refers to a low pitich and low ampliude kind of vowel
Some speakers do not produce IL R occiss between two unstressed syllables.

These three kinds of giottal stops are shown In the transcription of the utterance
"pajary esmatra¥azkoni” = if you change your name (fig1).

GENERAL STATISTICS AND DATABASE SOFTWARE
Some statistics have been drawn from the speech data of 60 speakers, which wll be
completed:

- Relative frequency of each phoneme.
- Transition probability of each phoneme to another phoneme.
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—~ Relative frequency of each syfiable.

— Transiion probabity of cach sylable fo another syiable.

— Posltional probeblity of each phoneme I tiwee Fars! syliable structiges: CV, CVC, CVCC.
- Transitional probability of each phoneme fo ancther phoneme In diffesent positions of
the syfiable structwes.

—~ Duwration analysis of each phoneme.

Table 3 shows the mean duration of each phoneme with the comresponding standard
deviation, and also the least end the most frequent phonetic context for each phoneme.
As we see the mean duration of each unvolced obstruent Is greater than that of His
volced palr. High length of unvolced plosives Is se a result of aspiration

The FARSDAT will be avallable on two CD ROM's. its custom sofiware Is written by C
language programming under windows. Speech fiies can be accessed using differert felds
periaining to age, sex, dislect end educations! level of speakers.

CONCLUSION

FARSDAT I Wie first speech database in Farel spoken lsnguage designed thoroughly for
ngulstice and speech technology research purposes, as authors know. R Ihcludes a vast
amount of speech flles for different Hngulstic units of continuous speech and Isolated
words as well. it can be used for both traiing and testing phases of any Farsl speech
and speaker recognition system. Future work ls orvlented to develop an automatic
segmentation and labeling based on acoustic festire enalysls dedved from the FARSDAT.
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FIG.1 : TRANSCRIPTION OF THE UTTERANCE Yagnrgasmsqu?"ava;k’-én?'

TABLE 1: POPULATION DISTRIBUTION OF SPEAKERS WITH REGARDS TO AGE,SEX,DIALECTS IN FARSDAT
(M=MALE , F=FEMALE}

DIALECTS
AGE | SEX TOTAL
TEHRANT TORKT ESFAHANI § SHOMALI YAZDI JONUBT KORDI XORASANIBALUCHT LORI

M 156 4 3 2 1 i 1 1 1 1 30
10-20

F 7 2 1 t 1 1 1 1 o o 15

] 2 S 3 2 2 2 2z 2 2 2 43
20-30

F 10 2 2 1 1 1 1 1 1 1 21

M 22 & 4 2 2 2 2 2 2 2 45
30~40

F " 2 2 1 1 ) 1 1 1 1 22

L 18 4 3 2 2 2 2 2 1 1 37
40-80

F 3 2 1 1 1 1 1 ] 1 1 19

L 12 4 2 1 1 1 1 1 1 1 25
30-60

F 8 2 1 1 1 1 1 ] o 9] i3

L] 7 2 1 1 1 1 1 1 o 0o 16
60~70

F 3 1 1 1 1 [ o o ] 0 7

H 3 1 1 o D) 4] o o 0 Q 5
70~80

F il 1 1 [ Q a 0 0 ] o 3

TOTAL 145 a7 26 16 15 14 14 13 10 10 300
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TABLE 2: IPA CHART OF THE FARSI PHONEMES

(V=VOICED ; UV=UNVOICED)
(symbols in paranthesis show place allophonas)

P L A C E G F AR T I C U L AT I 0N

Mo mmzz»x

LAB.DEN | DENTAL

0
‘

ZOMAPrCOrH-2>

|LABIAL ! IPAL.ALV!PALATAL! VELAR
PHONEME | H H H : H
H H H ' i H f H H
PV iUV v ouy ! LV oo g v oiuv
S SR N S [ —
PLOSIVE | b p 4 t k g @ 2
! H
'
FRICATIVE | v f z s 3 f X (R) h
i H
AFFRICATE | & 4 H
E
'
NASAL im (m) n {(n) (m) {m)
:
LATERAL | 1 ;
H i
H H
TRILL H v H
H
H
SEMIVOWEL | 3
:
H i u
VOWEL : e o
:
' a a
'
H
TABLE 3: STATISTICS ON PHONEME DURATION AND PHOMETIC CONTEXT
. _FREQUENCY IN THE FARSDAT
- . o ( O=beginning of the speech)
L]
PHONEME | DURATION PHONETIC CONTEXT FREQUENCY
MEAN STD.DEV. LOWEST HIGHEST .
a 0.125022 0.043880 f_t d_r
s 0.118020 0.031090 a_r a0
a 0.116553 0.040134 x_f k_r
I 0.110566 0.026451 n_e e_o
[ 0.106103 0.029776 m_i i_e
x 0.098897 0.026884 £k ae
u 0.087810 0.039909 tn rz
i 0.095585 0.0431394 p_p 2_n
o 0.0984363 0.041545 d_1 id
K 0.089507 0.024544 a_1 i_a
f 0.089421 0.029214 a_X o_t
3 0.089025 0.032343 7 o d
o 0.087445 0.028506 ip h_e
z 0.081404 0.025710 o g a_a
t 0.080346 0.027657 k_o a_a
% 0.077449 0.025240 z_g a_l
m 0,077362 0.022523 h_o e_a
e 0.074846 0.033046 8_G Jm
h 0.071333 0.026188 a_z e_a
G 0.069485 0.028489 s_o G_o
n 0.064974 0.023246 a_r a_d
v 0.062225 0.020549 z_a a_a
b 0.061463 0.028275 o e o_a
1 0.061087 0.018291 o1 e_l
9 0.060078 0.022398 e a_a
3 0.059716 0.021934 a_u a’e
d 0.058017 0.024673 b_o r_a
r 0.044728 0.0159398 h_a eTa
2 0.041953 0.021545 d_o o'i
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