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ABSTRACT

The onset of thisnonographdates back tden tofifteen yearsago when | was teaching MA
Applied linguistics in Tamil University, Thanjavur. This write up whialas rather class notes was
written in Tamil advIA applied linguistics is/was introduced through Tamil medinrfiamil University
The lack ofcomputational linguisticenateriak in Tamil made me to write notes of the concertagaic in
Tamil. So farit was lying in my laptop. Prof. M.S. Thirumalai giggted me to publish it in book format
in Language in IndiaSa, | am doing it now.

The book talks mainly about three important matters in computational linguistics: acoustic
phonetics, text to speech processing and speech to text procd$snbook isorganized into eight
chapters.

Chapter 1: Introduction

The first chapter is “Introduction’. It makes
processing and speech to text processing.

Chapter 2: Acoustic phonetics

This chapter is divided intien subsections apart from introduction and abstract: the generation of
sound, the propagation of sound waves, absorption and reflection of sound energy, free and forced
vibration: resonance, the speech mechanism as sound generator, the vocal trdat, gretiaperiodic
sounds, acoustic analysis: the sound spectrograph, acoustic features of English sounds and acoustic cues
for the recognition of speech souniikis chapteldays foundation for further aspects of speech processing
such as speech synthe@ext to speech) and speech recognition (speech to text).

Chapter 3: Articulatory and acoustic analysis of Tamil sounds

This chaptemainly talks about two aspects of Tamil sounds, the articulatory aspects of Tamil
sounds and acoustics analysis of Tasulinds. The articulatory aspects of Tamil sounds have been
explained witha diagram depicting organs of speech. The sounds are classified into vowels and
consonants. The vowels are explainedeims ofthreedimensionsfront and back, closed and open and
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rounded and unrounded. Thensonantare classified from the point of view of place and manner of
articulation. From acoustic point of view Tamsibundsboth vowels and consonants amalyzedusing
spectrograph and the spectrograptes given as such thi explanations on the acoustic features of Tamil
sounds.

Chapter 4: Text to speech processing

It talks mainly about text to speech, speech synthesis, approaches to speech synthesis, the pros
and cons of speech synthesis methodolagg application of tek to speech systems. The important
aspectglealthere are speech amcnscriptionsthe international phonetic alphabets, phonological rules
and finite state transducers, correlating text with phonemes, pronunciation dictionaries, prosody in text to
speeb and the history of approaches to speech synthesis

Chapter 5: Text to speech processing in Tamil

The chapter talks about the attempts to dewetyi oftext to speech systems in Tantilgives
the detailsof different typesof text to speechsystens atempted for Tamil. It talks elaborately on three
important text to speech systattemptedor Tamil.

The text to speech conversion system for Tamil which was attempted by Philips and others has
been elaborated on at firgthey claim that the texb-speech engine developed for Tamil language could
successfully convert any arbitrary Tamil Text into spoken utterance. Theehdoc&f the engine was a
sound database created with 343 phonefphsnes)which were chosen as the basic units of Tamil
language. fetextto-speech engine splits the given text into the basic units of Jaxtibcts the correct
phonemes from the database and concatenates the basic unit waveforms in the correct sequence to
produce the required sound waveform. Tramt-end of the enige is a GUIthat allows users to input
Tamil text in letters of evenumbers. Theext can be stored to be used at a later time. The Tamil font
“TSC Avarangdl was selected as the font to develop the
“Sound” Fwageused when preparing the phonemes wit
languages like Tamil testo-speech engines can be successfully developed with available resources.

The next is on the “Decision tonemecohvergonfoi ng f o
T a midévéloped by Udhayakumar and others. Thiym it as a novel approach for grapheme to
phoneme conversion usimgcisiontree learning technique. They also claim that the proposed approach,
unlike the rule based approach, canagated rules spanning wider context and thus give better accuracy
for the conversion.

The third is on *“ T aprojecttreport sybreiteed by Afimmar foranisi | 7
MTech degree. He has developed a TTS system for Tanglagelt is a hybid systemit combines the
rule based approach and the rule based approach and concatenation approach. A well recorded speech file
of the required alphabets is stored in the database. The design explains all the processing steps like text
processing, gramatical rules and finally the concatenation proc&s® main researches in TTS are all
about the naturalness in the output speech. Arun Kumar claims that he has acquired a certain level than
the other TTS system available in the field as his TTS systees giutput speech files with naturalness.
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He also claims that by incorporating some other process like number system, machine &arttieg
naturalness of the TTS system will improve.

Chapter 6: Speech to Text processing

This chapterdescribesinitially about speech sounds and their transcription, automatic speeh
recognition,miles stones in speech to text technology, thecategoriesof speech processing, types of
speech recognition, the uses and applications of speech recognition systethe pnciples and
strategies behindpeech recognition technologyhis is followed by discussiomn generic speech
recognition speech recognizer based on statistical models, including training and decoding process, and
knowledge sources. Then acoustic paramedation and modelling is explained in the light of acoustic
feature analysis, acoustic models and adaptation. Lexicapsrdinciationmodelling and language
modelling also are explained.

Chapter 7: Speech to text processing in Tamil

In this chapte different approaches to speech to text processing in Tamil are elaborated on
guoting instances. Aull-fledgedspeech to text system attempted for Tamil is explained. This system is
built by Lakshmi and Hema Aviurthy. Theyclaim that it is a novel technige for building a syllable
based continuous speech recognizer wiesnnotatedranscribed train data msvailable. Theypresent
different segmentation algorithms to segment the speech and the corresponding text into comparable
syllable like units. A grouplelay based two level segmentatalgorithmsis proposed to extract accurate
syllable units from the speech data. A rule based text segmentation algorithm is used to automatically
annotate the text corresponding to the speech into syllable units. dsstglie syllable models are built
using multiple frame size (MFS) and multiple frame rate (MFR) for all unique syllables by collecting
examples from annotated speech. Experiments performed on Tamil language show that the recognition
performance is comparkbto recognizers built using manually segmented train data. These experiments
suggest that system development cost can be reduced by using minimum manual effort if sentence level
transcription of the speech data is available (Abstract from Lakshmi and Rekurthy 2006)

Chapter 8: Conclusion

The conclusion briefly discusses about the previous chapters and the need for speech analysis and
speech processing in Tdmi
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60 67Y0 U i 6 "Y6O YODiv OOO®wO T (Fry 1979: 14)
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|
S v own
T
w<
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[
8o

A | 1 L i L i
o I 2 3 4 5
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YO 6 00 YYD I ®O"Yd O OV OO0 VU i O VOO0 ™ 60
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"O0 6 W 0O (particular shape of curve) 'H 'O "Hw™O U (wave form) 1  @"l

"Ho "Of "Hoou T 6 0. O

2..28 i O ToO®BHE 00 O®d O "l (simple harmonic motion as circular motion)

i @1 To O Y6 0 Y10 "Hol Y i 0 "l o
T 6 0 0 o 6 @l TV OU0wO Wi 00 "ob 1 Y0
i 0O 1T wB O 106 wd DO wLuY!T UTYOD "H 0001 Yo YU
N0 6 60 600d 0 Ul (circular motion) 8 6 01 'O0 ®Oi O "I (simple
harmonic motion) 1 OO0 6i 6 i 0 "Y10 Y6 0 000U 6.
66 7:0 6 60 "O00 b "OOODO I(Fry LA®79:
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MTOYO 60 TTo®OOYT 06 a0l Y "HOw L (vertical scale) & 0 "l
Y1 0O . 66 b0 "HOOO T ®OOUGS6iI 6 YOO "0 &®d0
Y1 60 ®HT MO0 wud MT060060 O wOGBYD ."HOw UL 00 0.5
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606 9990 60 60 {0 w1 HOT (Fry 1979: 19)

Fork 1 Fork 2

E \

£ \

g ) ¥ T Y 7 7

z 75 10 125 1§ 175 20 225 Timye (ms)

g v ! Y !

Z. TS 1 ;’ J

“ —lDL \\.." \\-./f
00 YO 0 io YO 10 00w (velocity) 60 000
0 W00 B ) 66 61 060 60 Y® 0O wlYo 60 (phase difference)
1 o} o0 Yl O o Odl6™06. T6YO 60 106 YO0 10
00 w0 (velocity) i @6 00 90 YO 60 i 0O "000; T Y6 00
i 0o “YoO 0Obd 6 00 i ®TOWOwO 0000 i 670 "H6D 7l

0 "YOU 00 6 “(mddtained). 60 @@L 60 060 0 360

i ®600i 60060 601l "I "O0

2..20"1 "Hao'O1'007Yl  (addition of sine waves)

i VW®G HOO 0B O HOO00 i O0®GT ®THS 6 0 "Y6 Kh6 ©

o) YO U D00DOT w06 "O¥6 "1 0 TYSINYES "O0HO "HoOu @l
"Ho™O00 ."™H 6™Hd 0 @O 1O o(sinusoidal) 1 "Hoo 10 YO0 0’1 0 "0
'| 6 O (pure tone) T 6 6 . i w1 ML OO0 6 O 060

i O 60060 VOO0 WH Y6 U YO 0 0 0 O wo

T 00 O Y00 0w 1, 0 o 0 "TO0 0 O "l (notes on

the flute) 6 000 . i 0 ®WITO0O0T WO dH 6 O 1T H O
®16"10 o1 "H6 D TO00 T 6 IO dWETYT 16000l ol

00 ;O00wL & wWOOU 6 OO0 (compalex tones) "HO  "Hw "O0 ®’1 "Hw'O
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Y T A 000 H w6 00000 1T HOOlwd 0w0odo 60
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VOO " 37500 "Y1l ®O6 o6 'O 7.1i , 21 71 1 67Y0
YOU &4.2; T "YOOi o1 "0 00" 6006100 VOO 6006 .5
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0 061 "Ho™O000 ;i 60 o) 0 "0 "Hw 0”1 "00 6 U w "'OO(phase)

-

i YO 6 o0 i A TP T 00T "He'ooo il YO Jl
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-<
C-

o0 6010 wOi 6 0060 U 0TO(exteption) 1 "Y'OHO 0 | "l
i "0i 60 180 060 @™ 6 U (phase difference)i "O™HO G U 1 6 0 "0d B IO O
i ®1 "HoOTwO" 60dY!l O.i &6 & 6 600 ™HoO Yo 0w
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YO O @110 000, i o0i O0Y6TO 601 wOOU ;i O

"HO O T @OYOO i 00 0 Y 00.i & 0 i w1 o 100 YOU
"H 'O YO T600 71 800 "TwO 60 Y@WO O06. i wd i O 0060
0 wOO00LH"YO "000

"H 1060 06®ODU 6 0 Y10 @®dT  "Hool 0 6 Y6 U
Y6 0 6 00 . "H6 0 M 6 d®01T T wo  YIOU & "l 'Co "
Yo 6 .60i 0O i ®1 "Tv O Y10 YO, i @1 To 0D 0
i 100 cps i "l 0 YOO 060" i cps il i . "HO @O
i 0 "Y6O MDD 10 TYOOO 86BO0O Y1 .D 6 ®1 "HoOl
Y6 U 0 U0BO®mO " "'000 w06 6 11 i O 6 O60®DOLIO0O0O0 6 6 . O
0O 1 @1 "ol Yo6U i O 000 i w1 T0i O "l
i "Ho O "l "O0 w6 60 VOVUWO M0 T O VWO 66 60

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan
Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

40

60 11:YO & OO YO IO 4 ol "Ho'O'l '007Y' @Fry 1979:

(Addition of two sine waves of different frequency)

i i1 Ty ODo 6UOU@GUTIO )0 {90 woQ¥éTl )08 D N
| 6 6 THO OO0 "Ho'l "l 00 YOO ®TO0 0V®T "T0 1006
"H6 O "l @@nplicated vibrations) i 0 0 MO0 60 00 WO w1 "He'o

"H "O. "H6 0 OO0 600 TOH 'O "HOU  "O0 6 0 wi0"0 "l "O0(phase relations)

5071 T d0VWT 00 O VOWO VLWOOD U wL 0V .1 060 |
"H 'O 60 w0’ "0b "l @O (arrangements) "HO 00 w6 601
"THoOwO 1T 00 i O06. 114 v DWO86 60 wo 1T 0 @®»wo
00 6 607 "HoO Y6 0 o “(pattem) "1 0 Vwd 60 006 0
00 Y 10 00 Y i @0YO T O "Hao'Ou 10
00 Y 20 00 Y i 06 YO 0 6607 TTGOd 60
501 TOHO 1O 60 i OH6O "YO "TOO & O
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00 60 YO 0 ®OLO5TY0D 6 @0 T " 100, 200, 300, 400, O 500

v 5 e

cpsi 660 OO w6 6000 ®WOLOU.

60 12:"1 'O®ULH®O'l 00i | N0 (Fry 1979: 24)
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"Y1 00 O 80O 6O 60 600 T T 6 wUYODO 14 10 (6]
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60 14 60 Hw©O i O 601 6 0 (Representation of a water wave

transverse motion) ( Fry 1979: 28)
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Y1 O 0 .1 0O 0 45 Hz 6 WO ™M1 0O 1T "Oi 00 " 00 6
6 wo HIO “YIU 6607 T 8 6. T 67YU ®OO0 1T 60w’
"Y1 O 6 o6d0Y1I0O O 6. wOO0T 60 WIYIT O 6 10 ®" 000
0 "Y'00 6 "H 6 6 601 O0O0H O6wo 0L 06YO0 Ol

Y16 TY® 1 Y8 00 HB 600 O Y1) 6 (amping) i i 0
i O YI0 ol 60 1 "T®wO 660 Y1 080 6 0 6 vob O
507 "YO'OO 6 wo 6 Ol "l 500 U Y1060 1 Y10 TY0.0
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"H i 81 00 0 Y1 b6wlo 60 160 Y10 @™0L 6 U (lack of
damping) "H Y6 0 o (ringing). i  6°Y6 'O &i00 60 0 "Ou UL
Y 0 Ui 00 i 00000 Y10 0O "Y' O 60 UH
| 60 T 6O0WHI H 'O "Ho VO WOWL & 1 00
(Yl ) O i 'O 600 YO 6 6 6 U 6 O(digtiriguished). i @6 0
Y10 o} 0o d o WO H O i 6UVLO60DOO wWd O 1 6vo.
0 Y1 i 8 o0 60 66 V0O TO@® O 0, 0
i 6O 1D Y6 O60 600 YTOT0 PT® 600V i 00 o)
6000 1 81 60 T 060 0 o0 6"0OY0 QA0 wd  6°YO "0
i 'O 600 i 60 "H1O0066 wd HI'O wd "Y1 YO
607 YO OB wO 6 00O T 00 wo YO 6 DOi O00
i i 00 00 B0H wO 6 i "l 0O "00 "l ¢gsignals)
"lYO 6 6 1 0 600 607 YO O00H O §
TO "00 T 60 YO 6 6 i 0600 (e
‘00 0 00 Ui 60i "0 600 IOYOs 100 "l 16 TYOI

| 0
i “l
i |
T 00 T 6 MO 100 YEO T O TT@ 607 YOO 006 60 IOl

no 7 5

0 006 VAo O'6 U YO U i T 6 0i 0061 O ’I Y 0O

Ca C9

C2

O 6wO VLOTOBYDU O ®0O Owlinversely propositional). i UV ®O &0
T 6'DO0 WOH w5 Hz 6 o H1™O i O "l '00 66 wo i 00 wo

60 0 THPO 606 w6 O 60 NMod YOO i 67YO "O0 "H6

0000 OUAWOLYTIO60™O o .i"0 00 i ®OUL D O OO0 0 00
T "0 ’| "YO U o o0 "HO "O0 OO0 WO "l Y N

YO 6 6 6 06.0"YO® VOI8O 6 6 6 "0 0 60wd 60

007 300Hz6 wOHITO YIO d i 60 i OYO 1T "Hw©O

i M .id YOO T 6"Y0O "O0300HzS8 wOo™HIO 80 U I0OFO "O0
"l Y 6 6 ;i 60 O0OHTHO60 0OOHO0 "Y1

H 0 6

60" "YUO OO 00 Y10 0606 60 0O0 1T 0O 80

"YOO0 06O 060G T 006000 Y1068 :1T 0O 60wd6 66 1 voLv
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i 00 wo i 0 CHE YO @'OYD 6 6O 1Tdd VOl T w0
i NTO® 6 wd YOOOUO T 6TYOI 00 © QA ®wOod0" "YU
"O6 T Y6 O "l "O0 "1 "00 6YU i 60 "T'O0 O 100600
"YO DO YO Il @O°YO VOOl W6 "Y1 0OOpi 60 W 6 T OO
o0 "1T™O "6 0 d 00 Toad  Tyo (45Hzd 0"l "YU i 6 2000Y1
0O YH O 60 "YO Ol 00 TOO Y10 06 "I'HO 06 0 6
607 "YU "l 00 YD Yo "eG OBYT IO 0Ol @6 YU 0000 00
OO0 TYSG OQUi 60 T OO0 Y6 10T0O 00O dOl )
"YO 00 @Ooud0 . YO i @6 V0OTTVO d0 06 6700 "l 60 1000
Y6 O ®OHO 660°Y1 O 60.0 O 6w 60 TTTO0TTO0 TTO6 100
YOO @6d 0T Y0120 Hz i i 80607 YO 600 0Ow@®o6 IOV
600 "Hwo i "l 6 "0 8 0OY'l TOO0 600 .60 H b o)
00O 1T 060 "Hoo 6 o0 YB O o Wwd OOy 60 Y6 w0
i 00 60 20 00 "Y' 6060080 "Y1 "H @0 & 100
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806 37:[ali 6671 60 0COGWIBO(Fry 1979: 102)

Frequency (kHz)
w
1

T
0.1 0.2 0.3 0.4 0.5 0.6 0.7
Time (s)

45 Hz 6 @6 H1O b i 300 HZz 6 WO ™HIT™O 60 00 VBHOT10O
VOWO "Tw®o 371 66 361 6 1 60 HOO OO 6i 606 36
i 0 Y6U HYB'™YOOO 60 i 00 .i60 "HI'O 6 wo 0060
Y O 6 O H®O YS! 60 006 10 I 00.
i 60 60 MO®O 60 Cli O 066 YO 60 TO00 wo
T 0 owd 66 H 6 wo 0o WITYI0 T006 .i 60 HIO6 wo
1T 60000 ®»0U YD Y10 100 6 . 60 607 "YUO NV)
60 600601 OO 60 "TODG "T0D VOV S TO oMb 100 wo
T 0 00600 OYT0 B0 "YOHO YO "l "O0  (slices); 45 Hz
T YOO "H o ol 00 wO "Two

01 00 ®wO i @O 00 '00B ®»0

i 60 6 wo HIO o i 0
60 "0 ‘00 T 1 00 w0

T <

®OoOmLé 6 0°Y1T "0 .70 i O 00O HIO 6 wdod wO "0 00
i 6"YO "O0 300 Hz i 60 6 wO™H10 6 601 0O0I®O 100 00
T dW 0660 6 wo L0 .i oO'YOOO 60 Y60 "H Owod 0T YO
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O 6 6 180 Hz i 10 G060 0061T VD00 60 61T YOO
6 w600 wO 610 1T 00 w06l wol Yl .16
VO ®OI &"YO 00 "Y'l "006 0 U @ Ofbars) 8 & 361 00 &7 "H1000
"l 6 YOO i 60 "HIO 6 wbd 60 6 "T6060 006
i "l 0 'OTYO T YOO ™ 0 60" "l (8000 "Y'l

O0086 WO YOWO 0060 "l "O11.0 Hz "H Swd0 "YU 60 O LwO
06 "0 00 "Hwo 900"Y1l T0 SO YOUbdOwOL O UDs
600 Y60 "I0"0D0O000 I 60 T i O 006 I Y6 O
1 d0WOT0 OHIO 6 wb 60 i 61 YOO ™H 6 &0 "l "l ©0

| 60 O ® TOT00 0010 o6 Y YOO O0 10, O

Y6 1O 000 i VO H1IO &6 b NT0O® woi L LDO

2..9.0°0 "1 1 & 0 "0035uK0 i (spectrographic analysis of

60 36 0O 3OO0 @OV WO T&aw™O 6 i O 6 o

0 OYOO 1O .THEO U i O 6 60 I ©0 0 WG 06 000D 6
T 00 i6 .7 067y NTO® woH®'O YO U (narrow-band patten) YO 6 0
1T 00 w0 "l adxcrete harmonics) "l O H10O 6 wbBbwO “YOU  (borad-band
patten) "Hw "l OO MOOT 6 60 O "HO U "l & "Qvoice vibrations)
0 O L0680 T 00 TYS Y06 00 6 60 69006 000100 6 6
TH QO 1T 0 6wé6 1 /O 60000 @O0 WOOT V60T i @O TIwO
(noises) U 0 'O "YU i 606060 wOLOM® "IH"060 06 o d
o060 000 YO 60 i wO 1 60 "00jHoolan "HoO 1 YO
Y10 606 wOi "Ovouvl 00 601060 60" 6000 "HOwL

o}
"™HO 660. 60 1 0O O0w6 606 O 60 60H6 Y6BO O 60 i

VWITOG8 U 0wd 66 60 1 O0wWO “YIO I (harmonic lines) "H O
"Y' "Y' G “l(veritical striations) i 600 T 1000 000100 a "0

{0 .i @O0 T°Y10 500 (frbulence) b 1O OHEOO 10 100
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[ 006 606/i O 160 0 1600 i 0O TOLOi @O

"l 0 "O"  {duration) O 607 YO T®D "Y&TO00l 607 YO 00

O YOUH6 0" YO o600 YOO O OUIOH "000. HYd1 OO 6o 0
T 00 " 6iod wO 7 0 ’I I "l o "Qesonces) o YO

i Oi | O 0T d0"000 wOL wDH L TG 60 6 .1 "Odali]
i O N6 6 00 H1T'O 6 wa ov0 . 6 YO 6 a 00

6 @0l (filter bands) I 60 WO I Y6 IO TOBe TG00 00T wd O

l ®"000dl 0 "ObY& G “l(reqular striations) 1T 60000 ®OBW®OO U
l |l OO0 100 (random traces) i 6 YOO YO O 6 "Od. i 60

"HTO00 & 01 “YOHT™O Y106 "l'Qbars)”l o 0 QU0 0 0 ®O’l(high levels of

energy) i IO 06 00 O 00U & gvoiced version) Y6 G i O "O0"Y'1"O0 I
o) i 50 60’ (disposition) 15O b Y6 00 I0d  60bd
IO O .0

80 38 | B[@ld 1 600006000 e@Pry 1979: 104)

T O Y10 U Ofphonemic string) YO “YOO 'O I Ofgonsonant phonemic)

o0 0 "Y0 0 0 WOoidw™ "I I "HolwO 710 i 'O 607 7Y0
WOuU6l0THO T Owl. HoL "Y8 O 607Y6 0 i 00 WOWL
(filtering effect) "Y® "00 0 GN0 0 .0 seaish®renOl 0 6wd 606
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39i 00 6 "OOEYSO O | ‘000 . "G 06 0 Ohios 6 i w0o
'I Y10 "O0@G  "Oalternation) Ho'O YO G 10D Y6 O0 U 0 6 6 © i O
T @ 1" "00i 00 WO " i ®OO0 T OO0 60 160 10®OO.

Yo U o 16O ‘I 4000 Hz- 10 YO 000 TN 80 ©0Oi 60 {0 6060
i ®0 1 1o @000Hz IO YO0 6  THOT O 61 @ o Qhigh-
pitched)O 80 60 & Qow pitched) T &1 | 0o YA ©OYO 80 16O

10 o .0

606 39seashorei 606 1 060000 OO E®ry 1979: 105)
8
.

Frequency (kHz)
[T A P

Mu“l B

o Mlilrlmm-
T “_I'_m T T
Cul T2 0] T4 0.5 -}f:- l:-'-::uﬁ Q. Lo 1;:.3 i3
] [ I o
Time {5}
Yo Th w100"Y) "Y& G0 &l (explosive type of noise) "O0 6 0 "OU
"YU "Y6 O (voiceless plosive) (p,t.k) 6 0 I 0™6 0 "l "l 0O
"YO®OO6 wd@short silence) i wo 0 S T 0 o60wd6 60 BW i 6006
(blank space) Y6 6 ;T "Y6 "O0 i 600°Y1 0b 00 "I &Zero sound
energy) 66 i 1D JOYO "YOGOO 00 1 O 1 @100 10O
O .H T6®™ 0007 TO0TO 1 &0 (random patch) i

YOO wdé "Oi 00 IO (larynx tone generator) 1 @It 00 "I 0 (noice
generator) i @6 T 00 "O T "OY10 I @ 'Q@ntervocalic voice fricatives) Y& 0 1 YO
OO 60Y1TO00 00 A0 60000 ®O wO®OIYHH Ol i 06'HO
O VU6 "OYOUL O 00 60 000 1wl O 60 i woYOI O
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00 "0iId0 WO"YS U "Ho'O ."Y6 60 "OYOU TYUTOTI  (voice striations)
i @6 00l ®0O 6 6071 YO 6 w600 60 6 0 A
T 0 o0wd 66 6AOHO "10GBGDO "17Y6 U "O otypical noise appearance)
Y 0 "0 YO @O 001 @1 6 0 (noise patch) 1 "O0 YI1T0 100 6
Yo 00 @6 YN0
2..%1l. @OOUHO (measurement of intensity)
MTO® w6 ™H O H1IO 6 wd Oi O i 007l i 00
600004 060000 wWow®d "I (three dimensional spectrograms) 6
"H 6 w0 O0(qualitative way) I ©OYO 6071 ®OOHO "I'H 060 ; i 60
T 60071 wOWwO0Dl "HO  Thb&urements) 'H 060 L6606 35
"0 0 Y6 U VWTO0 & 60 TWOTwO(sections) i 00 O 1 OO
"l "'00 (components of a sound) | & "0l & O Qrelative intensity) 6 6 "HO "l "O(
0 T 1 wOwdO "YOU 6O'H O "Y' "00 '@ U Y00 ol 600600
"H 00600 0600H0 00 NT0OGd 60 00 60 0 {saraple) i o) 0
Yl .0 "H 6 606 60 OO0 6 gséndple) i 6HO T OO0 6DOVHV D
(representative of the whole sound) i 6 @d 0 60 "1d I "O0I 60 O &6
TGO 600071 ©O 8YO 60 676 1 100 TOT 006 T 6 0o
6 d07M 60000 ®OLWOUAO 66 & 670 w06 000 Hod 1 1 ®O
O "Y'OU 61 60060 66 & O . 170 i @O 'TI'O0 (fricion noises)

T 00000 GO6BOMAOOINO0 Ol0OGId "l @OTYd O 'OYd "000

1T 60000 ®OU ®IOUO®O™HO 6 0 (intensity management) 'O "Y'OU U &'l
T 00 U006 0 003 ."HOOL “YO U O Yo Y6 0
'I " w000y 60 wd . @’ 10 0 (amplitude display) 6 YO & 0O
T 71T ©OYOL Y66 w100 T OOl O wv 606 wv "0
Y| YOO O S VWwOYIT)H wdeurve) VWO . i OOVBAO "TD W
0WOYITH6 0 4070 o 0o 0600 seashooé !l 0 O6wd 606
"H6 00 I wOUu WO 00 U Y1 O 6 O 060006 v VI
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(additional trace) i 6 "H 06 0 "I 60 YOI 606  ®OT YO "¢dro
60 6 6 . 0 ®O YO 60 TOOOM0YS TBFOOOi O . B0
ido0 60 ® Ov0 0 "Hwo"l 0 wOi 10 l(primary peaks) i O 06
i O T oY1o i O 00 60 wO "0 I(secondary peaks) i O 06

i "0 T 00"YOO "60 ®0OO0fevel) YO 6 0060 .0 60 {0 606006086
0 0001 &0 "YOU 6000 wd L'DBOD O 4 o006 Toul 6701
O .i 0O TTOYITO TO0 00 GO 60 0000 T OYI0i O 600

T OY10 ®wOWLddB v ®O 0.

6 0 40: 610 Oseashorei 66 1 6000000 Y &dE®Y 1979: 106)

&

2

£

Tl E A o4 of o.b or ol og Lo ra
5 iz I o
Time ()
2 ..9%6.0 000 B0 O i ® "1 0 (information contained in the spectrogram)
O 1 OHO®'O  YS O MU0 i 0 00 /b/,i O 00 /ul,

i 0 60 /n/ O i 000 1 6wd HOIDD 0O G "l 0O
T7Y6 "00i 00 O /1T OO'HOD Y06 606 O 6 1T 000
6TV ®O b WL 60 OO Y60 6. Y6 1T "l OHO

Y10 0 "Hod OO Ol YIO 0 1T 00 "00000 6 'HOo'O Y6 U I "O0

YOO 00 6 0 O 1T ™Oi1T™00OYIO 606 ™H QO 60 1 00000 ®O
Voo 00 T O 0wd LWOd 00 YOO O YO 00l w0
6 000 60 'l 100 O WBWUOLOG. 60 "Hod Y1 6 0o 00
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YIO 0 0 YOU O 6 6Qb 66 60 o6 ol 0 YOO OWd 00D
Y1 '©000 .

1T 60000 MO 6w OHI 60OH 60600 &®OED 6 wOTLO
YO 60 I o@istinctions) "Y'l @0 ; 0000 1 "YO®OS 60 (sound
and silence) | @6 0D Yo 60. "HoO "Y6 0 D0 10 00O
0 00 6 6 wdH 67Y :"H 150008Y1 YO 60 o6U0H Y6 6000
6 100 6il®06 D 0 0o 600i 60 60 TOTYO®S "I "YU
"YO “YOU l'Od 60 00 ®WOIT0 ."060 i OO0 606 41
O 6 6 ©Ohe Hoergeaand heft MWooOKITOO 1600 6wd 66 60
N0600.1T0 ®wo Y6 U IODG 'GHO 00 NTOO(GMT 6O YOO O w06 0
0 IO 20 00Y71 kT 6 YOO O ® 0105 0OBY'li

6006 41: sahter ead heir ook 606w6é 66 (Fry 1979: 107)

7 . |
R L :
= 6 — M ; . '1
s 1
3z = i : [ 4 .
& 2 g |l M' HIII“"!I ‘ ot
I I !
.. i . i a,m i
I - H ': |
"""" - T T T 1% T T i

oI o2 0.3 .4 o3 ob oy of og e oIz 1.3 1.4 L5 1.5 17 3 1.
1 b1 g a n ot s r iz d h s b u E

Time (3}
i 0O 000 660 6 WOG®O QAWOUIS TGO A
i @6 00T 080 ;"HB GO 1T ©OOOI®WO "YIl "M &w6 0001
(voiced sounds) O ool (voiceless sounds) i @600 1T 080
H10O 6 ¢ o(wide-band) i "0 0006 100 (vocal folds) "H © )
600 "l 0 O"Hw 6 " @O (sucessive openings and closings) Y10 O
"H 060 IY6 0 00680 06® 60 obme constanty & “TOOHIO 6 wo
T 0 606 606 O6U0YI TG 1Y 00 0 Y60 60 YOO w6
'HO O il TO TOA 6 w66 0 Y60 YI6 T i w6 00T O
O O LWwDVO HOW D 1600 "HOwO ol ;10 0 6Oowo i
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o0 M0 o i o i H 6w®d0TYO 00 (fandamental frequency)
YO 60 TGHD 66 00T 600 ® 00O OU. YO O 1 160 OHDOWO
Y106 0010000 .60 HI'O 6 woOb 6 "Y1 @O i "00
YO U wAOHO D YO U O (0] 00 OO "O0 I w(@oments) YO U OO 6
HO 00067 "Y1 0O0fYO 1 Y606 YO YOO OO 60760 'O
0 wOYolo MT000 & bl YI0 000 0 owd 60 41 toread
i "OYb (o 1B O0 66 6 071 6 "CH'O (period of articulation) O 0 O  book
i 66 "YoOo "I BHwo YOO O0IHwo OO0 'O & O (voicing)
Y6 0 6 "l {seylieice) i 6 wdTUO006.1 w1 &0 "l0O0 (noise patches) "l G O
"HO® U "HO "1oG i O o6HE T 6601 O YOO O T O

i @O "l ®O (fricion noise) fo I 66071 O [t T 00 6 0 &aspirstion)

i 00 "1 6007 MOV OO0 HO "ol

Y6 60 0O0Y® 0 o "] (Betuence) Vo0 "Y'l "O0Y"l Y10
(formant bars) i O0 6 OO0 b OO "I 60 "Oi YOO 6 6 U0TOI 6 "I'O0]
l YITOO OB T YO 000 w00 00 O wdl U6 00. i Y6 60 F2-
i Yo ;00 TYO 'O 0o Od | ) e i "OHw"l bagan i 6 6
YOU O [M i "OHmo YOO 0 HO8Y10 [g] i "OH®mO “Y6 U
60 6 i wdéd T 8 o [rli '| 00 to i OYI0wO read 1 O
Y10 0 i w6 6 i Y100 Ui O i 006000 ®O®OUU 6
ou O "1 "Y1 °00l 6 6 I (formant transition) i o0 6006. 0 WO

Y6 Y10 Td® 00 010 o TOO Wi 0 wiv

60000 ®@OLWDHD “Y6™OL U U T o Y6 101 000 i
Y6 0 6 "l 00BO 6000 T 660 ;1 YO OO0 i Y6 i O "I"Yd "O0 (Gpeech
mechanism) & 100 60°Yd U o MTOOD® I 60 VOWOUDL. Y6
1T 00 "Tod@® "00®O "HOL UL "YS 60 wOOo®W6 60l U O6wd

60 TwOi VOOV HO "O0 T 60000 YT O 6 "HO 000
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2..8B0 0000 @O0 O HOWO 00 'HO Y16 "I (The sound spectrograph and
scales of measurement)

~ “ ~

T 0 o6wd 1T 00 1T 00 woedlv iTO  "Ho'O Y6 U "[(visible
pattern) 00 T 606000. i 1T 000 BG0006 "THO "Y1 OUHO
i O O "I"'00 00 O .G 0T HT06 0160 6 6 6 o600 60 0
0 0wd I VO®WOYS U "HoO T 6 i 0 i 60 660 1 00
(sona-graph) T & ©0 600001 60 6 6 6 T0TO 60 0 0 (section)
i N6 60006 BI0TT YO T O i . 600 0B 000 w0
DWOO "Y1 06 oG H MO® w6 00 i 60 "™H1O 6 wd 00U
i 00 140 HO 6000066 i OO YT O 6 60 10 o)
60 006 TOHOOOYO 60 b 60" "YU OO
"' “(amplitude display) 6 O & 6 6 ®DOOGO6 "YOU B wO "0
i Y60 001 80 "000 Gd0ou O "l l 60601 007000 60
1T 000 600066 "1 {@dO0T ™OF 0 "1®0"Ys0U D0 GO )
i 610

i 00 607 "YO6O YO o8@D0 Hz i ) 00 "G00 ®O 0
Y Ol06 64dD00 Hz = 1 i i 1060 Y "H 10 00
"HoO Y6 0 4 "0 DWO 60 . B80T YO "HO YIO
Yo Y10 0 wOOHd® v 2000Hzi 1T "YOO™H6 O "I § 01i O 60
i o) 6°Y1l O 6 "0, M0 | ®1wO™Y0 607100 60 O 6 00U
1 o} o i M0 ; 176 "0O0 wo 0l 06 o060 1T O0i Yo
YO 60 TTwO 10006 wu "l VOUTOOD YouU 61 wOwO
600606 1 "HO Y101 YOO i 7Yo T 80 wOY6 dO0d 0 ®0wO

60 6 © "HO OO o607 YO o001 YOO 1O © YO "l O 6

HO Y0 10006 ®G 710 06 THDO YTl § "O0.

T 0 O0wd 60 0D OO YO @®BOVD o000 1T i 1071 00
T "00Y0O 60 TG@®0 60 ;IY60 = 2000Hzi OO0 66 HOTOLDO O
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C2

00 I 0 "0b ©1  "YUYO 606 40 Hz i . T0000 00 TOO®IT0l Y8

YO 60 "1TO006 YO 60 o0 "H ) O T0 "O1 0O®O

C2

5

00 1 6 D O 60 "HOO Yuu O l o0 607 YO o

@]
C-

006 0 Y1 ®ilod 60 08670 i P60 i MTO® wo (o)
T 0 0wd 60 10076 "l "OD YOO wo ;1 Y6 "O0 HIO 6 wo
'| w0006 60 6 B O0wWO 1660 "Y1 O & 0VdL WO 6 wod
T 0 o6wé 606 "lOu Y1ITOD O T YO Ul "8 0 YOO 6 0 0 0’00
000l Y10 1T 0w woy O i 600D 0D WOOHmI "YU
"HO @6 Y1 00 YOO 00U "1'0O0.

i 60060 "BOI "YOHO Y0 6000061 U O60wb6 wol
0 Hodo HYS 000 0T 000 . 1 OOHO TYI106 06707080 ol
1T 06 ;1T"Y6 "™O0™H 1 60 0O w® 106 D 10 "GHO "To0d 0
T ®OO0060 Y6 Y 0’000 B3 YOID Y6 OO0 0 THYS1T ®O
"HO Y10 ©800 6 N0 ;0@ 0TOOV0 THE 60 606  "HYS66 O6 00 0
6 "O"Y0
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2. 1205.i 10|06 Y60 (The English plosive consonants)
"Hoo Y60 O0 YO “YOOO 060 TYOUl "00 “YOOO 00 YOU

"Hoo 00 "0 6 o 6 . Hoo 00 VO 1T 6 60 1100 ®O o

YO GOYODO™O 61 O0i O 607 "ol Uy CHO 00 YOI @6

Y6 U i IO TOYO®d 70 OOY' 200 'O GY"l i w6 o6 a0 THOL D

60 . i "0 00 ®OUD06 OYOH VO®OLEG .l @100"Y !

i 'O0 (aspiration) Q0 "l @00 0 HYJQ) i "OG0Yd b Y6 5 00 "l wOL U 6
0 CHO "YU i i 10 'H 'O 15 O8Y1i 0600 "0

"YU 6O0Y6 U0 1T @1 &0 6 6 wo 0 (spectrum) ™0 .i 60 1 6000
i "1 71°YO YOO ©Ob 600 ¥ YO 6 607 "YOui 6 100
607 16 d0i0 TTJO0 .1 6068 Tl [p] O [b]i T Y60 007
60  ®0T YO I®d G0 600-800 Hzi I i CTOO™M o6 1 T

(velar sounds) 1800-2000 Hzi 6 & MO ."H 6 1 (alveolar sounds)i O &
507 YO "I'®BD 60 4000 HZi i . O'Y'00 "I 'Ofbf [d] O [a]

i 660 "O01 100 "YO 60 wO "OYOU0L 1006 6 [p], [, [K]

i 660 WOUO®T OO.HmO YOO "T'O0 66 YO 6 6 "I &0
606 49 T0 o 6 1T '@ 0 "000 0L &0 "l 0710071 O O "O0.
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TOBOo YOU 'O 000 @00 @ OFty 1979:

Frequency (kHz) Frequency (kHz)

Frequency (kHz)

AR W 1 g
Wl AR i i T

0.1 0203 04 0.5 06 0,708 09 1.0 LT 1.2 1.3 1.4 1.5 1.6 1.7 I3 1.9 20
3 pa: t > b ou d

Time (s)

i

ol 0.2 0304 506 07 08 0p 1.0 1.1 1.2 1.3 1.4 1.5 1.6 L7 1.8 19 202
? t a k s d v

Time (s)

A *II|H|?| o
m | m i
? e JRT X
T 1 1 1t I
oI 0.z ¢3 04 0.5 0.6 05 08 09 1o L1 1.3 13 L4 1.5 1.6 L7 1.8
a k EH ° g o £
Time (s}
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2. 260 "T0™Bwo6 "O°Y'T'0 (The English affricates)

"Ho 6 oY1 DO Yo O Fid001T 80671 6@HLO “YO O
Y8 0)0 Hoo w6 00 Yo {6 6010 1Twl1001 & d0wO
Y O . i 100 6O "Hw 6 OY1I6 To®mo T " 006
60 "Hoo 1T OYTO6 I Hoo ™ 6 607 "I0. Chain'O Jane
i 66 YOO TI "I"O0 ¢tg O [d3] T 6000 O i w0 "l shame
i 66 "Yd0o 17 Y6010 CHO O 0 Y6 ) 6 0 1800-2000 Hzi
i @O "1 60 W0 0 o6 wd N0 .10 0 Tl 60 Ho O
66000 © di 0061000 6 60 60 Hnod OY106 CHwo
Y6 "OYO . train O drain i 60 "O0YBGO T TO66 [t] O [dr]
i 6wl l 80 10 wd6 U ®0H Ul 6 wOY6 @] i "OY6U 600D

(continuant) Y6 6 "0 0. "Hoo 1000 & 60 606G°Yl O 6 "10. 00
106 [ i T°00 0100 .1 7Y60 i @O " 1200 Hz i 60 0
60" YOO O i O O

Ho 6 oY1 Bdo 6016THO 66006 0HWHI YOO @O0 ™0

HY6i 6 60 i 160 Moo 6000 W®lwo 00 0O 6 1T @100
YO wd 0 b "0 6 YOX Ol .
86 50:i 1000 OHmd "OYIG "I8BGT005 @00 @@ Firy 1979: 125)
® 7 | |
7 : ik
_ 6
3 s
g ¢ |
g 3 i
£, |
, "
T |lm T
oI 0.2 0.3 04 0.5 06 07 08 0.9 1.0 1 12 L3 14 15 L6 LY
] t] e} n 2 tr el n
Time (s}
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2.B0.i TT060 1 710071 @O 600

Y6 10 60 [ 60 w0000 6 I w0 "HO Two 1
170010 0 w0 "l 60 Y O YOO 006 ObO0wO @6o &Y 000 ;
i MG Y6 00D 1 00 01 w000 066 ™60 "0
06 60 (reference level) 1O & ©606Y6 "1 0 "YEYOYO i TOTYS0 6 0
T "0 606 YoTHO i 8100 DI @b O O ;B YO ©O000
Yo ®I1TO® 6 00 6010686710 °Y6 lwOl0 0 60 Y6 "I OHw'l
"HOoO 6000 660 V0O WO wOOO "T0OTHO0VDO ™My & 6YOH 6
N w00 o6 I 0071 b0 MO Y6 w0 YOoU @TO 0
) Y10 O 6 T9g THOOO 60 o0 H b 0 T
i w6 YO YO0 EYD 60 OHO 6061 0 6Y6 10T w000 67YS6 "0
"YO w0005 "10060 MO 6 61 6700 il

"YOUO 0D ©wOnd 00 T i wo YO "0 U0 w00y b
Yo 60 1Ol "Y6 '00 U 0"YOU &1 wO0U . 1T 000 YO 60 I
10 ®O®0JO0O 6 0w O07Ys 0 6000006 "l W@WO '|
i 0O 1 IO O wOO BT 66061 TTO0DTO0LOTIU wb wOOoul & O
P01 T VU Y6 U i YO . T 8YOI @O'™HO 100
00 "Y6 B0 000wl @O i Y10 i 100l ®" 000 1 O
"HO Y6 6006 "TTO0 T wO YO 60 "0 w6 @0 160
06 0 WdY6 O 10 d0OO00H 60U wo5I thin i 6060 oo 0
T w0dYd o 1O SYID "I OO "IABm o0 6 A6 00160 VU6
o wd Of 010 00 ;i 67Yoi 6l 060 60 60600 .a&ad0 OO
T i 6760 01 i W6 00 M ©OO0L 100" 1TH¥D 60

"YO'I0OO "I'"@0o6LwOo00O0 6 a "1l w00l O TOV®O O

i o YO IO 60 "10001 O0D"YOO "I 0O 00 "Yd 60 wd

i 10000 YO "GO o6 I'Ovi O 0l wO 10706 00; i 67YO H®L

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan
Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

141

T O0060 AVOITTOOTTOBOOIG TTO0YT 10 .0 6 1700 DBW 60
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"YO IO YEHO O T 008160 "Y1:;[0]65°YO'I0O6 660°Y1T O 6000 B w0
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T 00"YOU & 0O 1 00"YOs H 660" 0 . ™H 60 w60D
00 6006 BOoOBOODD® ®ITAY OOYOU 6 (MO0 TTOD WO 6 o
Y0 6 60 YIO0i @ LT 00°YOl T 60 61 00 YOGY6 v O
T 10 ;i 100 GHwT YI'O §YI6 48l idoo0t 6 .71 6 6
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211. Y6 Y106 CI'e@b Y16 06171T®DOO 71700 TAcoustic cues for the

recognition of speech sounds)

Yo Th 1T 00T CYOHOUA YO 6 O0BHOOOD 6O 00 w100 006

YO 6 Y660 TTTYOITO w@®066wui TO0 BOdT T 1T 000
"H 6wo006 00V0ODTOl0 & . i 60 6 o O 6 oYl ®»O0

00 YT DO OO O O0™HO 06 6,1 O0O "1"AdTIT "O0 (acoustic signals)
YO 60 100 "HT O 6 '0Y6wO00 Y1l 80wl Y60 "T6G0D006
6060 DO0 OUO™H@OGVLODYI SOO0HBD & ™O600 10 "T0 O wd
Y106 THEO 60000 i O "0 "00 0 i 0 08 600 v 00 "0 v
& 00 G6Y 6O THO T 6 Y6l YOUIDOhwd & oA [ 6060
i YOO 006 8@ OO V660 "Y1 60 w@® wd0T Y1 @O
i o0®® 6 7YOrl Y1 O Y Y6 0 YOO O 0 00 00 @l
(redundancy)i 6 6 .Y& "Y1 6000 ®1wOwD®I ."Hoo "Y1 80 w0)o
Y100 YOWOOU6TULWOTUL 6 070 W® 06 i .00
0 "l @OH®O ! "Ho'™Ol 30 i 10000 Hz 607 YO "T®O
Y O ."HoO 30dB"H 'O "Ho 0 60 "Y&'OUL w000 "0OUld w0
YO 60 TTwOYI) . 0607 YO 60 1T o000 00 O 1
Y 6060wLT 606 TTO ."® d1 OV OOLO YT B0 Y6
"Y1 80"l @00 6 @ébode) Yl OYdwU 0OYS 10 OYO 60 TwO
©l100 VdBLOO "YO "O0 w06 i O 600 U060 B B0
Y6 60 wOO00600T06 wbd 00 Yo Yo 616000 I
6 0060 TVUE wH VD 60 0w000 X I "0l yi O
I i 6007 OO 60 w0 O)é0H a0 § 0 WO
1T 000 7100 (acousticcues)i T 0 YOO

2.11 O0DO 0D TTOI0 6{ The function of acoustic

YOl 0 TO0YI0 v 00600 THODO 6 10 YO of
o Y10 WMo 00 60 ® LOT 60 d®O6 o6 YT 00D 0
T "TwO" o0 6ad YOO OODOD 1 060 Ol Do 00
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0 60WOL0 B ®O00 3 wo Y O . CHOOGUL 1T »O 00
Y O O Hoodl 1 O 0ol 60 dad 106 "00 1 Y10 00 0 O

™H 6070 O VT 606wO "0 66 Gwd 60 0VLG6G 6.

C-
o:

i 0 o/t O 06070 w0 6 6i 10O , 10

C
o:

"YO YOO OWHDOO 6 10 YO T 006 "OYOUL OU/Ki , 10
Y10 O0fthli YO 6 6607 THOOO 6. I © 10 71 60
1T 060 Ol w0001 07 wd 00 N0 .0 000 l"00 T o
T0O 10 6 00®O 006 "THDO 66 60 6 6 6 10 "6 "YU
T 000 1 "O0 Y6 06 0 THO (physical quantities) i w6 OV O
0 TwO 10 60 "YUl ; 06 0 i w600 D0 TwO
10 60 YOO OD .w00 w6 0O0i 00 "YOUI YITOB 0T YO M
i 00 ®OWwD 0006. i Ou 00 0 wdOO0I 00 1 "o I
i 6000 1 00"YOO "T® 0O0YD®T 60 "Y1 10 YOO YO "O0 00
'| Y100 I 10 ®OTODTH&O "I O "G00 0 YD 00
50 “Ydo (absolute frequency) "1 0 "1600 OO0, D06 1T 00
"l 60 YOO 0080 000 "I"00 Yo wu
60 Ipii /bl Imfi wii YO 6 HDO 660 HYD
T 00 B0 60 60Hwd "Y1 @O i 660 WO 00 TO0 @/
VWO W1 60 wdl & 3 0600060 006 HWHO 60 VOO
"00 00 w6 Yool YOO 0O 60 1 YD OO0 "I"0D ARANO)
"H O 1 000 "I "0O0 00 w6 Wb 60 6 N0 WOG660 w0
i Y1 60 0O 0l 000 00 DDA 108 60 006 6W 660
1T 000 "1"00 Y6 U 006
1T 000 7100 60 "TDO066O6™®H "Y1 S60WIHOOBO 0OUIB
0 @Y1 Or0 CTHO GO Y6 6 IO @00 OB "Y' YOO

i 01 O 60 6 O 6 U VWO60 6 ™Ml 606G VO AN
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T o o0 wd 60 6 6001 YOO O 6 & YOOUO'l o

YOO O 6BO 6 6 "00 GO 60 YO LT O 60MO O

Y1 60 T i YOO 50 6 0O 60 1Yo "0 ™0

60 6 600 WO b 6O B0 i 10 Oi 60 1 0

io0 60 Y60 i O60®WITO0T "YOOOOQODHO 60 600 "l i wdOL

Y6U OUWO "Y6OU i 60Q 0 O

2.121 0O0O "170D oD O BHOYIODd O6EIxperi ments on acousti

00 10 "TwBE®O Y6 1T "HoOl 1 O "YOU6 666 006 TwoO
Y1 0 YOO 00 0666 6770 Tt TO000 . i b & Y1 60
Ho "l 600U O i 6Y6U 1T 6i0wd 60 6 "HO 'HOD “YIOG "0 "OY6O0
Ho&670 TwB i Y0 1 000 100 YO o i 06 (100
DODODO6LO TTDOTO "o 60 oQil 0 6 w6606 I VLOOD
" 60 i 600 w100 006000

Y6 I THOO Y8 0 WMo "TOOBT U6 HO O 1 "l ®@OCHOD
Y16 06 TO6T00 "l @Ol Y106 {00 i 6 6 6 0. O

T U o60wéd 60 "O0 60 0i "l UTO "O

Ca

w0 Il

8

C

YO "H 00 TY'®0 06006 " "0000 00 O L®WO | "0
i 00 WO 00Y1T 60 1 wOO)0YOYOOOO "I"00 60"

TO 06 6wdO60 006N 6w 66 O0V0 WOY6 O

(@ O=
Ca

T 0 0wd 6671 0O 60 "H i 6 "Y6 TOD® 000
o0 w6 YO 600 600006000 I O TwO “Y10

0 OB® 10 "Moword6 06 THHO 6 4 00O "IT'00 wédE D00
000 “YO'H Y1 600®O0 006 wd "M000I 6wd "10067Y

i wd Y1 06 TTWAOOYS T 00 "I0"I'@peech synthesizer) 60 60 060

Y6 T 00 TA60VO6YOU w6 00i 600 YOUS 0 T 06007YOU
i 06076 Y6U O Tw® 00 T 600i i 0YO 0 T 8N

YO 6 @& 0000 @OTYIO 6 6 6.6 6wo 0l OLOLO @O
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'I "Ho Ol 00 "G "® O 00 0 "l ®O (electrical impulses) T 00

00 6 060 6 MO.TO 8 Y6 1T ®wO  ®’ "Ho'o'l "0
O 60 1T 00 100 "H'O0 "Yu.0 OO0 6 @ "Ho "0l 6 "0
T 00 01600060 00.7T 68YOY6 O 0OUHO "6 0 YE w0 00 6
" "0 U W OHOO Y16 OO0 . wddYé6 1T 00 T0TTO0 i 6
Y10 OTwOo 80 Twod60 .6 60 6 0 6 T 6700 "I  (devices)
T OWL 0 WOO0OUE0 wo I WO "l WO (complex tone and noise) T 00 7l
OO 60 6 N0 ;00 wu 0606 Y6 1D 0 wd
i 60 TTwOo Y600 "YI Y6 0 VOWO TwO 00

Y1 To 06

YO Y6 0 O 00B 6 600Y1000 (expéritnenter)

Y6 YOOl OT'0O0 1 "O060 0 0006 "l ®wOl o) i 00 i 6 00 .

HOOO 607 Yo I wO©O 1T 00 (OO "'00 10 'O'HO
i 860 WJTH w0 i Ol (close limits) I 6 o "Ol(regulate)
i 600 .i 0 H oi O67°YO "O0, o 000 YT 60 i 8 000
ol "I'H 6 6 "T0 {('0O6 600YI0060 6¥OO;, | O 600V i
OTO WO 6 YOWLOU®Ow10O0iI 6™HOOD O "O°Yl 0OOOHi 6
Y06 O0YN 60 U®O 0 /OB 06 0 6 T 106 "0 "I (KO '0"Qu

i 8 Y10 @M1aO 000600 ®BODEY'TU d d6Ioo 6 6 “li00Um
l DWITTO01T O00 O 606 60 "TWOHOO0 "HO0 Y10 000
1T 000 "I "00 OO 6007106 w6 1600 i O " 60000 ®wO
VWO6 TO®O 00 YIO 00 THToO®O 1T & 6 T 00 "0""00
"Y1 0O 6 O60.0HOOU Y6 T 00 IO 000 01 6 w6 HHO YO U "l O
| 0 O & o0 TwOYI)O Y6 YO6U 1O Twd® 00 O .TO ®
"HoO Y60 Y6 "d w0061 'O00 61 000 w0 606 010 100
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RANEENe MO woi 00 .i 0 HT0O0 @01 (bars) i ‘O0 "YOU I

Y6 0§ 6066 Y1060 YO THOSE 6V i 8™HOO Y6 0 "0

"YoO06 I B0 80000 TOO VIO YO "TYO YO U IO ®

[gfi 66 00 6 wOowRlease) 6 6 ®S6 "Y1 "0 ."@ "YIO®O" “YO "l"00

00 O "1 Y6 w0 OU &l "Y1 "006 0 ®0O00 "I'®0O (transitions) 6 . i 80

"YU 60 1 O YO "O006[g] i O1 OO0 Hmnd wd "00

YO0 0860 TYT0 6 ) w000 /O IO & 0 w1O006B 00
MO0 T 6TYO 00 THO @O TYS 1o Y10 i@ ; YO

Y1 6000 0 0 Y16 DO . i 60 i 0 1T 000 I
6wd 66 B0 YOOOOUOYdOOOUW 6°YO "OG1 OO0 "Tv O6wd 606
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i 660. i6 TH00O0G6T T OO0 "T00 B "O00OwO (@0 0LOOU

©TO00)YIT 60 716D MO0 6 wo 0D 61 000 "I'00 d0 6

YO 60 I'AO0 00OWHOL D6 i O

606 51:Bagi "OHw"l OY® T 00 MO 60 HoO "Y6O (Fry 1979:

132)
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i Yo 0o 0oa0YN T 6 &YV T 0O 607 "YO 6UHO O U 3100 Hz

i i 60 "Hw'l /dl i YOO O 0O07TYT 1T 6 01 wd 6 0
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0 ®OYT 80 10 o060 i wQiwo 1T 1T O 0V®l 80
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VOO 1 6 T8 0" 6000 d TG 600 O "TOD 00 000000

Yol 6 O 000 "1"00 a o Y6 1 00 Y10 60

1 w000 "Hw'o
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i'0 3
3.1. ®0

i V00600 600 , 6001 ©0O0O TOVDO 16 i0 60"
6 N6 00O T 6 . ®001T 1001 00O THUIO BV 60O
d OO0 YdBG F "O6 6001 IOU 60Q@ V0 60 6060 OO
6001 "T'O071T 000 b 6 0000 YT M0 6 .1 6™YOB0
600’1 100 604 6 "0 i VOO T 6 . @ O "@WOv
T © 000 Y6 i wo 60 T 606001 "IO0 600 00 10 I
Yo oL 6 . o0 600 H O i 0O TO™H 6wo0®O0T I 00 0
6 "O0U 6 O Tl 00D Yo Pwo 60 1 dWLONTYdOWOLOU.I HwWITO
YO 0 @06 001 "I 00 600 ) obv16 o000 B IO O
32,1 obvd
"YOO OO IO 1TwO 600 60 "I® "OB O 0106 07Y 1T0 O

i OH o6woO0l w1l b OO0 1 'O0O(phonetics) i 6 6 .1 00O
i 001 "Tw0d '@ o1 "Y6O00 "O00."YOO VLD O0WS Y10
0 i0O 6 "0 V6 6601 OO 6wd YO YIO IO 0D 6
"H O 6 6i6 00O "Id"O0G I 600 OOV ®ODH wCH 0

®"000 i 671000660 6 G060 0B O 16 "l 00
T "06" 0000 Y1 O 6, 10 o7 6000000 Y YO OO0
T0 I wOH®woO "HO O w000 000 600 Y1 00 & 870

00 Y10 O 6 ."06 0 "H 6wd'00'1 00 0Ow™O 0wl "l "00
6000 100

0 @'l 'O Qthree types of phonetics or branches of phonetics): 1 "I & "CHd

600,10 OO0 6, 1T000G 6 06 "H O ®wod 00 006 "l "o

I 6 0 ‘Qarticulatory phonetics)

1 ‘000 IV @dustic phonetics)
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'I 6 U 0 Qauditory phonetics)

0 ‘Qarticulatory phonetics)

Os
Cc

T TOCTHO 0060 0H O 1 "TOO0H 6060bw’l 6 i6 06

[ 606 6 .i060 i i 1001 00 Of [ 600 600
"THOOO 6.1 0O w @6 100 Wb YOO U0 WA 60000 I
YO i o 0OY6O T4 TO0 600 wBTOH . 1T T "HO  "00
'| 60,0 O@CH J6wo00vwl 6 6 6 6 TH0 80

6 010 00 WOl 6."HYS 106 "OFYOUG 0010000800 "o "0
T 7 & 00 w000 606G 060 6 “T0. 0660 FO00O0TO0T6wLO
YOO OO0TOUTS6 6 0T T0 6 60000 600 ®wO00 T I
i 000 6 "10. (06 w00 I 6000 T0i 80000T™H 6wo0l’
HOoO 6 606060 Q0 60 QOO TWYO6.00500 "Td "I0O0
T i wo Yo i 00 00 @l T To0 i 60 I
i @OYO 60000 800 TIB0MOVD ®"000 Y600 606086 w60
VOOwWOOD ™06 ,060 ,™H o YoUu ® YO i 0 I'OUi 6 YO
Y6 YTG 61070 T0.108 600 i 0 TOO VLOITOO VOO TR0
T 000 600Ul 6001 6 6 . "YOU 0 00D 600 1 »0
i 1000 w05 "O0v 0O VI G0O™H O Y6 YIUO 00 6
Y6 YTO @O YOO (Vowels), YO “YOU “consonants) i & 60 0 DO OO0
00500 1600 H, i, 0,7 Y60 @2 1 00"YO il 660 18
YO YO 1 000 T T®O 80606 THD 00 w0
"H 6006 0D 00 YOl O "YO "YOO M6 6 "l "Ob
T 000 -l @dBustic phonetics)

O 06O 1 "1O0i O T @ "0 o} 1T O "odio i

T 1001 000 HhO wdé 00 10O 1 OO "YOoil 0 YO "00 "
60 Y 6 00 OO 00 00 " MOOO  TH6 1 000 T 100

1T "0 &6 'Yu 1T 0Ouv0Oo TwO i 000 1T U 6wd ULWOs o
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o/D 60000 i@ 00 O(spectrograph) i O 1 00 @A OO0 O "HOD I
@106 0. Y6 YIO IOD 60 T®O!l 0600 TIovdT00 O
" 6000 Y¥6 O0DO TuDW1000 .
l 6 0 0 Qauditory phonetics)

T "TOOi60Y!T 16 0wbdi 6 ! O V0O®SE 6 .i wd
Y1 Y6 G Ol 00 0O VI 6 vod 6 1 1 Y100 00
T00 6 6 wOoWOULODid .1 OO0 10000 0 i w000 "l
i o6 6 0 l 6 VOOO0O i 0O ©" 000 1 "HO ®'O
1T 00 00 10900 60 wOw0O HOO O VWTWO | 60006"Y10
i 060 6 "10.1°0800 00 MOOW OO OYO T 6HOLDO 6 00O
DOYO T 6600 YO 6000 6YOU v Di "O0 100D 60 0w0OYOU
T 000 MO0 O0OW®YOHOO OOTYIG d 00 00 "1 0G0 100
3.3.1 600

6 00 06Y6 YIUO ISODHT0O6 @0 O 600 00O .io6Dd
l e 00 "Hou i 00 YO 6 6 TwOol 00 O 06 6
6 00 "HO Ol 60O0H 6 wo0D I O®H dwo0o0 i VU
YO 6 6ds 6 6 00 i VOO 1T 6 00 6WDOl TOVEDO 600
6 "00 i VOOO0OOYET 6. 6 0 Oi 1T 000 00O
T © 000 Y6 10 Y6 10 1 w000 V0 H 6 wd OGH®O
3.3.1..1 “I (organs of speech)
Y6 Y10 "1TalO 60 60 6 [ i "l YOl "l
io 6 "0 0600 DOOG o6 Y1d 16 6 .i YOU TTwO
l 66 60 6 106 | NI i 6 .i6, OO QYO0 wod
00, ,6 ,00 ,("H 6 Y60 "Owivd 0 Ho i0 00 60T®IO I
O WO Y10 "06" 60 Y6 YID Tiwoo o DOIDWL YO b

00 0. 08 "l 00 000 MT®HTO 10O YD 6 0@

YoU w66 6DOOOE ad 66 60710 OYD 00 respiration), O
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i 0 (voicing), 'l 0 (articulation) i O Y1IO T dwoYS 10 .08
®'O "O (lungs) 6 10 " (ips) vwwOT O1I OO0 i O T ITYO

Y6 Y10 T@wd® o 60 Id 06 I YOO wO O 06 10 Il

bwo A TwO MO ®»0i O 0wl wO o0 10. 10 o

6 60 wdro 6 O(spéech tract) 1 "Hoov 6.1 oo 00 TT0 0

Y6 60 weO@O "l U 00 4

"l "0
YO O o
®'0
YO0 @6 060 to
00
0 UL®O K}
0000
10 0 o
OU Wwo
10 0
“»0 "o
1 o00Ovovo
Yo i 60 U VOV ®'O06 1.1 60 (106 ) (lips), 2. 6 (teeth), 3.

600 0O (alveolar ridge/alveolum), 4.i @00 6 (dome), 5.1 w6 O 6 (velum),
6.1 00 (uvula), 7. & 0 O(tip of the tongue), 8.i w06 O {blade of the tongue), 9.1 ®6 & O

(dorsum), 10. "H 6 ((root of the tongue), 11. "I w "Qnasal cavity), 12. OO 000
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(velic), 13. YO U wdpharnx), 14.7 0 0  (epiglottis), 15. O UV w00 I
(vocal chords), 16. "1 0 0 (trachea), 17. "O U w O(larynx/adams apple).
(Nose)
DOT0 660071 w6 WBGHOD L B 60 6 1010 1o i
io 6 .1 VLOUOWD woi Y6U0 60 6 O wo'l 0 U 60T wO
VOODO0TTO ®® 000000 0D WOl 00 Y10 oW OO TG0 6
607 . Ho T TOY10 wdY6 6O00BU(C )I6 01 O wO  "YIU
i wo T "TO00L 10 1O
0 O(tongue)
YOO O0O0OWHO 6 T06 Teod TG0 660 6 1 0 00
Y6 TR0 6 wd YOO Ol®00 YT 0 800 w0Oi 6 6
O VOO6 "TOUHB D "YUt O 1 60 wdAD VO ® o1 i 00
Yo 0 i 00 T 6 6 .60006 60 O(tp of the tongue), i w6 O {{blade of the
tongue), "l w6 O @orsum), 'H © {root of thetongue)T 6 6 0 "1 0 9 0.
0 0 "O0 (Blade)
60 60UVD w6 w0 00, "HO w6 "YOU 60 60 YOO O
"Ho O ®O 00 'OV 0 00
i & (lip)
Y6 00 60 6 "0 O "l'O0 i 6 0000 B 00"l
N6 6 MTO@OOOLOTO O 1T TO6 61 00 YOl T OYO YOO T®wO
T 160 Y60 i 600 6 0000 616 0D .Y "I00 THo 'l
i 60 . 1 6wd YO 6 (upper lip), 10O 0O dlower lip) i i 0O 60"
bWl 06 OG0 MOl MO0 6DDHOOPTIOO TwOi "1T60 660
YOOO0® 'YIO &6 0O6b OVWOITTO0'H 6wd00i "YU ©@O 100006

%

i 606.7T000%W 0 YO 61 6 wO 6O6WO6VLOHYIO 6 060, WO

1

T 00"YOO "l®Wool 00 ®OAdNd "1'00 6 00 "l 0D O0G 6" 00

C
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To0YOl P TG0 1 8Y60 16 I 00 YO 103 00 YOoUu I
P60 T ™M O0V000 YTO 6 IO, 06

0 (tooth)

Yo O "Y'O0 "l 0’00 6 0 i .6 1T 60 WwOYOU 60
"H 'O "Hw'l 001 i .6 YOO TTTOW OO §0&% OO . 6 0000
Y10 Twio "MTO0T " "00 100 i 60 wd™00 VU0 WT1OMHDLO 60

O woOo 00U 6H © 600 wdéd "YIO 61 d0O00d0 600l i

1T 000 6 i 6 YO 68000®T®OD OO0 wTwO "00 "0i0

"H 6 ®O (alveolar) ™ H 6 o (palate) "OHo'O 6 0 1% 0D 100
600 60 TYODYO 6000@TT0 &OD I 600 "TEBDOIO "0
i 60 YO 6000 @IoN@ TN 66 1 600 CHWID™ U "O 6 00 .

"H 6 (alveolar)

H 6 Y6 " 00 "Hw "1 ‘061 i o 0000 YO &
VO0D W1 W 60 MO®OOOH 6 WO "Y6U @O '1 "I 600 "Tuv. 06
i YOO To® 6 1T 1§ 6700.

"H 6 (palate)

"H o YO 6 000 ®TOOH 00 i 60 VWO 60 60
60066 AalYO 6 VUL WlWE® b0 6 &GO H 6 / 600 o
(alveolar) 1 "H & OO™H b0 YO 60 wéwo O o  (hard palate)
i i 60 0 OO H 80 6 00 ODW6 O o (soft palate) i
"H o wdé 6000 7106 "H 6 i @60 o0 b0 i 00l
T TwoO 6 B0 i . YO H 6 60 YO 60 w® O60H 0o

v 5 5

i 6006™ o i OO0 UH o i 6000 Tliabo 00

YOO i O MTOCOB0®O0GT 6601 b 60 WO'YOU (pésBive articulator)
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T 0 (uvula)
T 6000 0w 0w0O (vocal cavity) "l @000 (nasal cavity) 6 0 0 O 6
00°YOU I 'Quocal sounds)i “TO0O OO i OO 000 GH o IO
TOO YT Vo®d wo Yl . Y10 TOD 160 00 i "l ®"0
VOO0 W®D O D MTOOOVOO00Yl VodH 060 . O LO©@o
(vocal chords) YOO O "YO '0OG 6 YO 0o0. i Y06 00
‘I Y 0 i "O YO Ol "l 00 "'O0YD W&o Lw@®o

i 6. O LOOO "l HOO 60 ©WOOD YOWBWOO 1 ®O O 0wo

"Hoo Y6 O (glottal stop) i 6. O U w006 "I "HI VOOD 60 ®"l 00

"YO "00 YO "H6 O 0 0"YOODO YO. i YOO 1 @' Neli] P00
o100 T 16 T "O 00 "I (voicelesssounds)i 6 6 . O 0LwWo
H ©®0 6 i @100 "YO OO0 YO "0 HO 0 @O YO 0OH Y60
60 T 16 Twl 660 'H "O"Y'OU (voiced sounds)i 6 6
DOLwO (Epiglottis)
O 0w Y6 T0 .i YO YO @®0 Ho©O 0.
VG0 OOL®O d00 iYd 060 i 6 000™M0O 6wo00 "0O0
Y0
0 0 O w ™outh Cavity)
00 Y6 06 106 T . w0 O "YO 00 YO ®16 YO
1T 0®wO’l'00dj 60 Yo Ho "T0® 60000 O00. cavity i O
i TOOY10 HoOi 6 Y60 6.1 1 " THO 1060 6BlwOl 6 6
00 0OWO0o0T U 1T ToOi 06 06°YOO "Ti606. i 00 YOl Il
YO 60000 YOO I 00"YOO TO06 1 00 "YO(H 1600 Y6 0
®0 O YO 00 0 VOO0T V06 w6 OO ™00 YO 06 00
"YO "YOO 600 7Y6OU 000060i 6 "0 wod 6 OO0 "O0wo
"YO OO0 YO. i 00 0000 6wo 6 O0woo6600 v i 0O wo

H 6O OGYNG “Yd Tw® 0O6i V0ULTOOUwT 6 0 00
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I  "(asal cavity)
oo"O "l T 00 i w6 6 6 60 TwoolG.i 60
00 OwOWwO (vocal cavity) "l @00 (nasal cavity) 50 0 & 87 .00 "YOO "1"00
(vocal sounds) i TGO ®O0 0 i @ 000 WO O "l 00
Y0 w06 wo Yl . Y16 TOb 100 OY6 U i T®@ 000 w0
600 06 TOOLLOOGTY!T UwdH 060 . ARANCNININeNIT

Yl ®TO0 "T060

16 " Y10 “lnasal sounds)i 6 O
O 0Ol 0 "Ow@ottalic Chamber)
"YoUO w600 O YO Ol "l "O0 'O YD W60 L WO 60U,
w0 0O 0 0 ) O Vw006 T'O0i W6 YO OO 00 "N
i 00 ®O"YOOL BB "OwWO "0O06. 'O VOO I "HI'O0GHId GO 60
Y60 ®O O YO "O0 U TO B 6 ®06 00 "YIO®O YO.™H Y6 U
YO ®OO00 67 "I "'O0 00 & O V®WO0O6 TO0i 6 V0O OUEHS O
i 660 .OYO O VWOl OB 6
3.3.2 Y10 i 6 I (air-stream process)
TG 00 6 (@) VO 0OOOUI OO ©®O O Yl
0 00O YIO6 ®6006. ®wO O 6 O VLwO 10 OO0 O 1 @b
Y106 60 I (air-stram process) O U @OOWMO T U O 6bwd® 0
(phonation process) O VWO & 16 VOGO U WH i O "l (articulatry
process) | MTOOOWOTT OeOd i ‘O "l (oral-nasla proeess) i
Hoo T 6 10. O I Y16 60 1 ©d0G 060008 TwO
i N0 7@ 00 .
@0 O10 (Pulnmonic air)
10 ®wO O YO '00 YO 11 0@ 00 0YAO 07l {
i 600. ®O 006086 06 | "I "OUI . 060066000 Yo
T 00 0W® TO0YOU BOO YOO  Oi 0 0l TOOw™O O "l
i "000 . w0 O "I"YO 60006 1T 600 YOU ®"1"YH 00 YO
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o} " 00l 0O Y6 OY1 IO .06 0 0ULONYO YO
YoU VO 006006 YO i 6 TTO06 woOH Owod6o60 60T "O0"
600 Tb.
"Hl 00 7106  (Ingressive)
VOO Y60 "YO'OD YO T 00 "H O VDODOOYDD wdwO

0 0wod 60 6 ®0 0O dwoTa™o 0o T Y 0 w0
H1T 00 10 1600.°Y60 000 ®0O "0 "WIO "I 16 0 w000
"HO 01066 600 6600 VOGTDTIO "I 6600 TOO B0
yeahi "OY10 @D ®w'O O 10 60 ®OobD IO "10YOO I
T 100 0dd | 0 60000 .

O 00 10 (Egressives)

10 OO0 MW 00 606®O OL® 6wd TH 00

Yo U w06 w06 THwo o6 H O 000 TYOro 00 YO ".OIO 00
"YO'O0 YO I »'O O 00 TG 1 600. Y860 06"l 00 "G

®0 O "YO 00 YOO 0 @000 @ ®Y® "10. "@a0 O "YU 00 YO
N0 00 @600 00 10Dl wOl N o "0 otul-flt, tsk-tsk

YO6U OY1T0 o YOO IHO YoUi T0 O0YO 0L 'O0D O™ O

3.3.3.1 810 (Articulators)
6 06 . i TO o0

c2

Y6 Y101 T N 0

Ho ,06 ,70 Y60 "Owu 0D 0 WD 6 0 “(fixed articulator), i ‘O

1

C

'I 6 0 "(active articulaton) T 6 i O @ 6 .1 T YoUi O TGO 66
50 w0 60" "0bT 6 O 60 w0 600061 1
YoUi O 06l O N 6 0 "l 'Ot TO oewTO N 6000

i o &(active articulator)
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1 60 wo6ad " i 6 6 YO B60O®IO 6077 4O ID Two
i ‘I 0 0 wid i O 'I 606 6 . OO0 i 00 w0
l 60 0O0H 606 @wd "YOU ., ., YOO Ol T 10.70
0 0 ©To  6(fixed articulator)

l 60 wdOl 1T Y60 i O TWOOO0OD O1 1 60wd
T 60 wD 6i06 o6 . T OH B 60 wD 6 i0 .00
H o0 wd YOO , : Y60 O IOl Yo6U 60 O YO
io M0 6 i0 Vo0 WO
3.3.4.7 & O ¢Point of articulation)

l 60 dO® YO 6 B6OGO YO I 001 @O 8 00 00
6 YO T T T 60 T 6 0. D6 6 i T 60O0T1T 6 O
i NV io 1 i wd 0 ®006 00 vouv I Ol
600 1.0 T 6001 600 i06 wd 00 Ol 60d 6 6
'I i 6 "YOOoO QAo f TG0 "1 60OH QYOO O0i GO "l w0
YO 00 6 ®"'00 0

i 6 1 "I (Labial Sounds)- , [p, m]

0 "YOU “I(Dentalsounds)- , [t, n]

"H 6 “YOO Cl(Alveolarsounds) , , [r,?n]

i W6 O o 1 7 (PalatalSounds) , , |Jc,t,V]

Twd O o1 "I (Velar Sounds)- , [k, n]

00 O1 (Refroflex Sounds)- , , , [R),00]
3.35.1 @ "O(manner of articulation)

l w0 H 6 w6001 "l w0 Y YOU T OYT10 O AN
i "YO U , Y1T0,0 "YoOi 6 O OGO YO YOO )l

6 Ul (Apical Articulation)
600 00VL0BEBL IO TOOYOOD 1 o060 ' 6 00 0l

io6o o0 .1 TO 00,717 0wd "O00.
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3.3.6.1 U 0 w0 (Articulatory Description)

T 1T 600 i6 wd 60O ©®O0no U 60 6l O 6wWo
i 6 .0600 wWOB®IOwOOG ™©O6 ,060 , H o6 Y60 O "YU
i 0 100 6 YO Y6 YT 1600 T0. CG¥S Y10 1600
0100 / ®wOOU Yo 6 . ! 600 {06 wbd 0wl WO
( ®0w0 YOODOGO'Td 0 O0Wo i A TO T A i i 0o "l
i o 600 1 .i 600 w000 Hoo "YOU OGi 00U T006
"Hoo YOOI6 0 O0wd Yo
T 'O0 "YOivowel)

O 0060 OwO00i VOO66 dbwd 00 ™MOLVUL, i O

l 60 i O "ol 60 i W6YOd wo 00 oY Y6 0
T00°YOO 60O "O. "®®YOO 1 600 Y60 o w6 “YOB O 00 60
O w6 YOUO O "lOi . 1 o0"Yos 6 w000 660600606 I
"H w0 00wl 6 6 6 "I 08

00 600 60 HO (YO,™O woOoT0VO0®DO™M O 6006660600 6

6 60 Q 0

b0 T O o6 60d0 604 ,0 ,60)

i & "l'Ou ( OO 0
YO I ®06000O6 ITMO 6 wo 0B 00 00 THOG U 00wl b o 00

i [i]-"YO i 6 0000 OO0 YO0

i [i]-7YO i 6 0OOYG OO0 "YOU

ie]l- YO w6 16 DOOOD O0"YOU
T [e]-'YO w6 i 6 00Uvd 00 "Y'OU

H[al-"106 i 6 000606 00 "YO0D

i [a]-"106 i & 000D 00 "Y'00
1T[1]1-YO wad0i o 00 00 "Y'0b
1[0]-YO wad0i 6 00OYd 00 "Y'OU
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T u-YO60id 00 00 Y00

i [u]-'YO 60i & 00OYd 00 "Y'0OU
600080 1T O0°YOs i O 1 00 "I "08.
6 0 1 00 "YO@Back Vowel)

00060 6 O60i0® 810 T 00 Y0060 1 00 "YOUui 6
i O IO V1.0 10 0Owd 0 00 "YIO0

T 'O0 "YOutfront Vowel)

VIV 6 60 wd® O 810 i ‘00 "Y0U T 00 "YOou 6

60600 6 60 16 6 .i TG 00 TO0®mL 1 00 "YOb

1 'OUdipthongs)

T 1001 O0 1 MO0 YXOOS OO YOOI O0 YOO OO0 "0 0

0 WO i 00"Yoi ©OD Y61 OO0 (dipthongs) ¥ 6 6 "1 0."G
"YO o0DAG T T 6 "l.0 100 T '00"YOO "IT"O00O i YO

171

&

5

0 YOO

YOO Ov

"Too6 6 .600,7T i 10DO i 00 1 N6 1T 00 Q6 TOH+

i =1 [@]™H+1T =" [ay]
"Ho"O 'O {semi vowels)

i T 00 "YOU7Y6 0 T 1T60 1 6 &Y YOU YOO [
T 06060 THOO . ¥ 6°Y0 "YO YOO OB wOYO'HOD ' Y6 OO
T8 6.YO T 00YONEO i "Ho'l 00 (byllable) HOOOUG . "HE & O
i 'O 6000 HOOT OO0 TO6M 6 6 "10. BOHL OOYO , i
T 00 TG 0OwOY6 000 "0 .08

00 ($hort vowel) "Y0 00 (l&ng vowels)

600
600"

P 0

T "YOOI "H YO O YO OOOOHOYOOT TGO T 6.iM0TC O

HO 00 60iws0 6 .10 Tod 160 7106 GHO 0,100

" w0

i 160 TOHO 60 i 006 8 0TAHO0V 0600 1 T O 00

(short vowel) 70 00 B0TAHOO D 600 1T lwOYd  (long vowel)
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00 ®O 'Oltende vowels)

Y6 " "OW "1 'O0HO 0 TOWE 'O wo "0 6 6 1T 00 "l
VO0WO O0f T "Y6O.1 00"YO) "1TO0B ,"Y6 60 60 OV 0 0 "1 "00
i o0 VOO OO0 NOoUd0 "1 BO wd "0 600 i TG 600 0
YOO OO @)o, ai 0D "I VOO 00 "1B®OOYOL VO OB 00 "lT®w0
VO®O 60100 0O i . 60O "YOO OO D0 OV ®wTT OO0 "1O0 "I
MTO6G0000UO6 6710086

00 ®DO0 “[(Retroflex vowels)

o:

T 00°YOl) T®O0 60 i ODOVI @60 6 wdYOO V0 "YOU
00 1,i ®60000 TMTwodlLVLL i o YA ™OH 6 6 60wV "0
i Y6 U 6 00 1600 M0.8B V6 YIO 6 YOO 6000°YO 6
VO0DRTAOO "TOHOO H 6 ®OYd) OId0O Yo O i w60 o6 wd
H 0O YO L 00 90VODO0 TH6 6
"Y6 1 0 'O fLaxX’ Mowels)

Y6 TOWT 6 0 0 ( T 00 "1 "0 00

CA
Os
o

i 600.
"0"Y"00 (voiced sound)
"OYOO i O O V@O 106 0HO D oi 0 0 1 i 0
YO 0 0. w0 © "YO 00 YO O VDo Twole &0 67Y0
& YOI I 600 "0.i06 O V@O 1T 1T WO Y6 100 I
Y100 YOO HoO "HOO "10.i06060 "YO00 O 1 ®O "OYOUi
"000 .
"0 'Ob (voiceless sound)
O 0OW®O "TTOOHO O YOOHED 00 OG0 TO 1T Il w'Of 00 6 0
i ol Y10 O A0 10 Two 6 O0TTYS 06 0YIO i IO
"YOUO 0 0 ©0 "Opack, bagi 00 0 ®dTdOO 601 OVTO T TGO 60
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00 0OWOOGHO®O 66 YOTH O "TO0ODO TOOODOO6 YT OYOB O
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"I ® 000l Y6 6000060 "TO00 00 CGYFOOYO OY'l w100
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60 0 06 1700
i 6 1 7l (Labial Sounds)- , [p, m]
0 "YOU “(Dental Sounds)- , [t n]
"H 6 YOO “l(Alveolar sounds) ., [N
i W60 o1 "l (PalatalSounds) , , |c, t,V]
Twd O o1 "I (VelarSounds)- , [k, n]
00 Ol (Refroflex Sounds)- , , , [tJ.,l.]
l OOH 8wo0ll "l w0oYD YOO T OYTG O YITG i YOO,
Y10, 0 YOO T 6 6 NTOOi YOO TodYo 6 4l 600 TwO
l ©"0'l ®0 "H'OD Y1O YOO
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i 0 O YO Y6 G (plosive) | O . VOOMOODTUGDOO 00
) 0 dwWoOYl O 660 "YO'YU Y6 §YO "O0 YO "O0 "Bld

Hod YOOI "Y6'O. i YO U GOYO U Twd O o "l 000
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Hoo Y6 U "Y6 0 OYOHwO "H 6 Two 600 T®O0 00O
G YO 00 YOl Y6 0 Y16 Y60 . Y8 6 0 YO
i 060 Y60 O 0 w006 T "TH6L T0. @O0V OYO 6 YO Il
Y16 rod o, o, o, , ., [ . ,.mn].
1 "O"Y"l 0 (affricate)
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O 0000000 i 06 wWwd Hwo 60 "0i (0] "l 0
"YO 'O0 YO Y60 600 1 O Y1016 6 100, , [,a§.)
0 YT TOB0 Yo U (flap)6 G 10 6 0YOYD T Y60 OlwO 60
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(trill) O YOO0 YO Y60 i 6 TYOUG6060 YEO 80 YTMD 100
"H6 0 i 6 "Ho'O"M 010 YOI "YoU {6 6 "0 .0 OO0 ®OUL o
O "l 000 YOOOOUL IO A YOO T TG0 T W 1070

6 ® Ol (Apical Articulation)
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T Y16 710 J 00 TTO0 1T 6 oD "06. O 06006 Qb OO
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1 "Y'OO ‘OUBHHzZOO O OO 0O 0o 1606 i 0 O 600Y1 O 6 0606

wav Y10 @@ "0U (MATLAB) 6 6 060001 0wW® O § 0

"Y1 0O 0 O°Y6 U w0 THOOL @wO 66 LOOWO 6 6 6 TTuv O
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423117 100 "HI "O0 6 0 I
i "T00 "I"O0W 0 i ©" 000 Yo YO 0 6 007 60

i o000 1 100 "H1 00 6 0 " Y10 I "O0 0 Owo "HO 00
(Jurafsky and Matrtin, 2000: 120).

Word Pronunciation Word Pronunciation

cat [ ket ] goose [gus]

cat s [ ket s] geese [gis]

pig [ p. 9] hedgehogd .hj [ h

pigs [ p. gz] hedgehodshigz] [ h_

fox [fax]

foxes [ fak.s_  z]
PRONLEX, CMUdict, ‘O CELEXT ™ i ®060 6O 1 100 "H 00 6 0 " YO (
60 6 © 6 "0 "0o. i o0 YO 'l "YO U 0 Y10 @7 60
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(Witten, 1982) i 60 0 0 VOO0 H dwo O (JubdaTeky &nd Mart@, 2000:
125):
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Fragment Pronunciation
-p- [P]
- ph- [f]
- phe - [fi]
- phes - [fiz]
- place - [ pl e s
-placi - [pl e si]
-plement - [ pl  m_ nt]
"H "Y"Oi(Sproat) ‘O "HO 0o Yl 6 600 T ®'000 Y6
60 6 600 1 . 00 "HO "1 '00 00 "00 "H ®0w0o 1
6000 100
1. "H1 00 6 0 OO0 O 660 R4V 6 T 100 ¢
Y 60 w0 00 "Ov
2.1 6 100 T 50000 6 YO U O MT0 w0 1 0 0 Y|

31T YOO T 160 00060 660006 b0 w0 00 "00
4. Y6 'O "I"0O0 0 Y 07l 0100 w6 o660 HO 6

60 6 o6 6 i ) 0 i1 6®0607T [/ 'O "O0'I

5{ 6 600 "HOOOUO® YI®OWO i o ol 00607 [/ O0 "O0

i ®000 Y6 M6 T w000 | (Jurafskyéarid & OO0 "
Martin, 2000:127):

Orthographic Lexicon

Lexicon

Regular Nouns

cat c/ k a] e t ]t
fox f|lf oU x/! ks
dog d|d o|U g|g

Irregular Singular Nouns

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan

Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

222

Irregular Plural Nouns
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(Jurafsky and Martin, 2000:133).
6 0 1: Do you really want to see all of it?i "Q0 0 "I 0 O FESTIVAL (Black et al., 1999)
"YOO0 .66 2-i TGO O00&TYOL w O Y6UO 60 6 "Qurafsky and

Martin, 2000:133).

i L* L-H%
do You really want to see all of it
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O 0 "YdU (JOrafsky and Martin, 2000:133).
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00 Y10 O 5000 00 "H6 0 I "HOL 0 00 TO0
60 6 6 6 14 .8@. 1 000 "Yd "6 10 (IPA Phoneic Alphabet)
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l O 60 ('O VL®OO0O6 1) O i 0 @6 , 16 1, 06
Y6U 00 PO 6 OWOU .i wlwa i 0 0Yo wad 060

O 60'H 6wdMOT YO w0l 60 ™ T0 OH S6w®d®07 YO
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"Y1I'O 60 YOO 000007 Y10 601 »Oi
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S00Y100Db O "Howo'OUL O 60 O0BOWS T "OYIUHL A N NAI

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan
Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

257

i 6 606 "Y1 O 6;i6071 "YOOU HO 00 Yo U o 107 ®0
"Y' O g Y60 1T O0YT0 w06 0 0 000

"0 YD 6O 6 0 'O (Kishore, Rohit Kumar and Rajeev Sangal 2002)
1T 00 wo Ho 11O ™M 6wo00" 60 6 60 60 O "
"H ®OrYd 'O0  w(@ata-drivan method) H 6 w600 i 60000V Dl
i © 000 Yo w6 606 1T 60 0 06 . i Y600 @000
HO Yo VVUOD OO OO0 Y6 O YI'0O 60 wow100
"H 0 wd YU q i YIG NTY6 06 006 T00 Y60 X6 000
VOO WTT®HO6 wd 0L TYd Yo i O . "YOOO0OO & &H ®"0
i 60WOLOT T 0O B006 OY6 w® 0607 "0 "06

0 ®,010 000 YOU(Krithiga M.V. and Geetha T.V. 2004) i .608.0
H 6wo6 0000600 w0 ™H 6 0 (diaphone database) ‘O O CHO @O

00 "0 HHTI ©®1T®O0I0G AUV ®O080 o ®0006 U Y6
i 00 "1 o8 60 Y6 O wod Qb0 O 0 OB 00 @O Y6

w6 60 I 0 Qbncatenative speech synthesizer) Y6 T 00 1T & "Ta O

"Ho'l "HO I "THO 00 6 6 ©O THOHO | «Ol100 Y6 0670
YO O O OO0 @ODOd 1 ™wd T 667Y0.1T "OWOwd i ®O0D
YO O 00D 6YOL Ol 06U 16O OHOLL O O wdd wOYO VOO
Yo o 1606 6 6 10 O

i 60O LD UL 6"Y® "O (Technological Development of Indian

Languages)i d o6 0@O10i 00 60 o6716HO0YOHOVLO 60 "YOI 'O

'I Ol ®W6H 600 6 T®wO Tv DOOO T 6 .0

TO vVo0OLOO 6 0 "@Samuvel Thomas, Nageshwara Rao, Hema A. Murthy,
Ramalingam) Natural Sounding Tts Based On Syllable-L i ke UniCo®© 7l »"000
1T 00 woe 60 o w6 60 T 60 OB60VTHOTY6E "GHOG
60 6 06 OO0 TO .06 6HO 0660O06H 6wo60 G0
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OO0 ®OL w @elay based segmentation algorithm) ‘O 1T O00 ™M 6wo60D
C*VC* (C: consonant, V: vowel) 0 Y6 0 80 0O 60 6 00
6600 TTOVTIOVG T & 10 {7066 ©WO006 D 0OB6O0LD O 60

’| Yo @l w6 60 TYl 60 60 T 6 .1TO0OTHO "l
6600017 0wl HO TwO 60 6 600600 6 1dO Y6 O
MTO®o6 1T YETI ® 00 w0001 00 G 6woO00CHSE wOHOUL Do
001100 do6MWSIO 6. i & H ®"000 D000 6160

OO0 @I "TOVDO UWUO0 6 ™6 I 0 60 HHOL i 0™H ®"'000

C

0

O 6060 66i 0 TTOW O O).

Ca

.
YO O TYTO0600T0 0060 60 "QVenugopalakrishna Y R, 'O 6 0 "Q008)
Design and DevelToppeadh o3y mt hTeesxitzer fior@Ondi an L
" w'00b 00 wo 60 T THIOO 100 HoT T @0 6 0wl T @0 YD
HO Y6 "Hoo 6 @6 00 diddYs w6 6 TV o60LWwO
0Owo wO0o 6 6 ObOO 0 .38 D0 YOO 00 THOT @O w0000
Y10 6w0i 600 i H600OYOLOO0TT "Ho'lwOo HOTOT "YdO0 "Y1 6
Y6 O 6006606 0HOT H 6O 00066 wd 60 T O 6 TTOO
00 O w&0 o600ULVL 00 HOT1TOL U 60 ®OYO O 667YO OO0
00 "O00'1 00 wE WO 00006 wd 60 TTwdLOD® 6 VOO 6O
YO 6 0060.(0 66i 0 "IOWOUOd).
00 Yo O 6 0 "©vinodh M.V., Bellur A., Narayan, B.K., Thakare D. M., Susan A.,
Sut hakar N. M. and Murthy H.A.) Using polysyll abi
| angudge@ 0 "l »'00H "Ow'THO "I &0 (polysyllabic units) 6 O & o0
i 600G ULO 1 ©0EYS ©WO0O®0 000 @ T 0o 0
o0 00O IO .'06d 1T 0O ™H 6w600 00 &HTYS ®"0
T 00 1 6 .80 61 w3dYs 1 00 YT G "HO (monosyllable cluster unit)
T 00 " 06 .6 (YOO 600 6HO I MTOwo b 6 0wl HO

60 6 o 67Y6 0 WO 60 U0 0O ®O HOOTODOT 1 6

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan
Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

259

"l 60 6 o1 "Y6 O0i 0V0dOUIDYS "I"CO06 "YOU {co-articulation)
VO W06 Two T 6i 6°Yoi 00 600 YO 6 W00
"HO "I Y10 066 O®THO "I T 00 "1 & .018 w'OHO  "Yd
Y10 60 ‘M®O HO "100 100 6860 “Y0 ;i & "l0"00 007
YOO 1 00 wo Y60 V0wOI0i® wé6 ®»O Mo .i0 & T o
YT 60 6007Y10O0E00 T 0FYs ©A00680T O 1 6wbd
) TA@F 066 U 1OV U B).

OG0 O T6GO66N0O0 6 VOVLOTO60B60TE 0600, 1 wOOL
Y6 “I'0 (Ranganathan 2014,2016)6 GY6 0 10 “HOWD'

6000V T ®00D Y6 T 006 7 860 1066 Y

00 06 . o0 60 Y WYE0®0 (@) Yoo 006 i l
YO Y10 O 6 06 . ™H 60 06 060 @G0 6HOYHE0U O 1060

OiID0O0 Y1l 0600 Y6 U TYOU T ®000 Y6 YOO O 6
"Y1 00 O 10" YO "YU "YO OO0 "YO ‘06

"M o0 6 "T®O "0 00 O RETBLL-T' O i 60 0 00

i 6 106 0O 10 "Y1 O 6 0. DU V6T & O 000 U
"YOO 00 "I"00  ISDL)O0'0¢§" 000 "0 6 0 T 00 M00 OwO00l™0 i o
Y6 l w0 600 T ©"0 6 O Y6 "YO "0O0 wo o)
{ " 00 wO 10 6 6077007 HO T ®000 Y
06 00w 0w

660 ‘00
i60YOli 6 0600

00 TMEST @O Y6 i 0O 6070

i ©000 Y6 Yoo 6 Td OYOWBO 60 Y1 10 00

i 0O 80 VWO "1 & . ®00T w0 howw T 6 Y6 B

Y10 060 "Y1 08 , YOOOODO0D@OO60Tm0OO 6 o 0 10
00 "I SYWOOU00 w0l wCHI 0d TG 1T 000 16 i 0 0
Y06 10.°0 YO H 6071 60 ®0O0TYS O YO YO T TwO
YO "l i 600 1 1000 UYSO0OLD O®O@OOU 10O
i O 600010 Vi 00 6 i B I G I 4 I
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6077 60 wO0O0H 6 wo Oul YO 6 6 TwO YO 061 6
1T Y60 1 @000i ™O1T “YOO 00 @wd CVCV 066000 GO 6 00
H6 o Yo U o @WoOTO O T067 6060 1 6. MOW "I "Hwd 00O
MT66 6 6 01 O To "YoUOo b 0O"Y" T 00 wo I 87Y6
YO "O0 WO V®ITO0GD0 w1 6 6 6 .80 Y®§I 0O wOmO
60 6 ®O0YS6 @il 006 200 HHTT 60 6 6 6 10 06

YO I 61 ®000 Y6 00 @ @OT00l "MTO0®OGO0 06
60 6 06
5.3.1.6 0 0 6 0 00 "1 'D&H 00D Y6 00 ©

60 0 SO0CPIi ps et fadO0Q®O5)Y6 OO O DO 60
T 00 "T0 1 ¢0000 Y6 00 1O ®@Omwos "@WOLO  T0 06

Y6 U 0 0i® 000 Y6 00 O booTTolyt O 6 TO; O

"THoo "H6 O "M 6 wo(formant based), "HO "H 6 wo(parameter based),
T 00 wd H 0 w dconcatenation based).

O YO0 wd® » 000 Yo o0 O WOoi wo o660
"H 60000 00606iwdo 60 i 'O 60 w0l 06 i W600dL w0
(offline), i ®6 © 0 &'@nline phase). i @O O 60 OB 6 WOHO "Yd O P"YOU U 0
VOBOTWIO 6°006( OO0 "WddO ™D 00 160 6 0)"Io !
00 0 YO OU U WA b i wod0®D 00 1T 0wO0wO™H 0wo
"THO T0616000 @ 600 "YOO WO D@0 60 0OYO) B & HO &0
Y6 Ul GO0 oi U wa o b0l wa i 0 & w000l 6
T 0O Y106 Wwé “YIO YOO ™06 " "Nw'o "I "O0 6l T O 00
0 w0l 0 060 (HOOO H 6 ®O'HO "1T™00 " 06006 ), "YOO OO

6071 ®0OYOOT d0 60066 "YU 00 Gio VO T 00 WO

Ca

0

Language in India www.languageinindia.cort6SN 1930-2940 19:10 October 2019
Prof. Rajendran Sankaravelayuthan
Acoustic Phonetics and Text to Speech Processing and Speech to Text Proc€ssmi)



http://www.languageinindia.com/

261

66 1 ® @O 6 1 60060 "WO 60 606
i 0o Obbl0 "> ',?‘b 1 O‘i 10 !
0 WOl L WU 00 60
A 4 Y \ 4
T 00 —» 6 60 —» 0 0100 & IOVOU" > 1 "Gwo
i ®o6 000660
5.3.1.2."YOU o © 6 0 (llanguage Rules)
5.3.1.2.1. 6 O0( "l
6 16060017 ®»'012 1 00 "YO , 18 YO i ", 216
i o0YO i TCHOOL 18 x 12 0= 2169 16 6 1 1
i TO000 @Ol QT O0YO 6 06071600 0H7 "YOU of "l
I "006.
I ‘00
To0 "THO "O0T 60 67710 O OHO & 0
i 00 i 160 |
H a
I aa/A
i [
| i/l
l u
| uu/U
l e
I eelE
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1 ao/O
"l au
“YO I (Consonants)

~ ~ ~ ~

YO I 'HO 001 "0 0v T 0 OBHO 6 .0

nth

< 3 ©

-

zh

tR

i o0YO "00 16 N ) .06
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0 o) Vo

YO 6: , , ., ,

i w0006 ,, , , ,
i 0 :i of "Hi i 0 O ;hi T 160 1.6 6000000006
Y10 100 "WadY'd 6 6 TT0 O
i 00 YO L 18 YO i 121 00 oY 0 w100
18x12=2167 OO0 "YD OO @O0 .06
5.3.1.2.2.6 001 'O0 Ol 6 0 0 & O(Tamil phonetic rules)

600 o600 O OO 67 00 0 T®OYI) 0671 0 O
i “I"'HoO U U i o ™H 6woOYv 6 & TwOWYIOL 8 YO wl
Y0 MO .O0B66YO @ O 06 "H  6®O6 0000 YO 60
VOO T 6067YU. | O SIG T O "Hoo 0 i H 6wo0v
[ka], [ha], [ga]i "O YO 60 TOFID Q

WJ\W bl it

"I (ka) "I (ha) "I (ga)

600V 0 i N i 66 Hov v i o H 6 wod 00
YO 6
i O 1  (Normal sound): 0 6 "YO "l 00 Ho O 71 TY'Q) Yo6U O
Y1 0 YOO O I 6®U OO0 iTO0 I IOG( "O OGl "I "OGNbiceless
sounds) U
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0 Ovui T "1To0

I ka

| cha

0 ta

0 tha

0 pa

O tRa
' &' "I (Hard Sounds): 0 6 YO Yo & V", ., ., ., .
0 ®OTOUH®L T 81 1061 "O'1 "I "O0Nbiced sounds) U

o O0i i 100 o) 0

I

) ga

| cha

0 da

0 dha

0 bha v

O dRa
"YO I  (Soft Sound): "YO 1 "Y'l 0 0O 60CHWO "O0"YO I 6 0006
6 0 @wOQn

o ool i 1060

I ha

I sa

o] da

0 dha
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0 bha

5.3.1.2.3.5 0000 0 © 0 “I(Tamil Prosodic rules)

00 i 6 "YOO0O 60 60 6 O 6 TIoWwoATO0600 10
00 WO i .1 610 w'movd I @000l 00 O 6 "10."®O

w0006 ® wL Y10 Q0 i 600 0 ,Tw"TwQT00O0
6 60H 6w600YS THOTNWOE T TG Yo ®6d  YIU Q
Y6  TO0 ®TOB0TYO O 6w6066060 00 W'l O .0 1 6 Tl
i @TwOL 60 "TO 6 "T1o T@WMYO OO 6 @ 10 1006 YU
i 0O w1T0o0B YO WTYSD w1l wd TOTTHO 6 0@ 6 0 Vel 6 6 U
"Y1 O 6 W0 i 60 0 Y1 @17 6 0 007 1T 6006600
i 06001 O0OYIO 060 T YOO '"HOI0O 00 © YO & 6 O.
Yo w0 6 YOUDO 0 OO O silence 86 wd "Y' 0 I "0 000 6
66000 .60 o / "00 "Qfull-stop), 1 6 ©dma), "Hw "0 "B&micolon),
"l O ©gion) YOO ©6 TTO0 HOOD 1 6 Yoo 000 60 I

o 1oi Y10 O & o
5313.0 w6 »"'00 o/Y10 0 0 (Implementation)

i o006 (i "H ©O0) T o6, iwo ( ®wO ) T o O 606
i wo 1 601 VO Ti O @Ol 06 0w 000 Y6 10 600 wd
"Y1ITO 6 0 i d6000WWOHO 81 100
53.1.3.1.i @600 (i '"H ®0O)71 o

MO0B60O00 w600 (I H w0O) "YIO 60 H 6w6 HO Two
Yo YO OO 1T 00 00 vo 0i "I 0 Owho
"H 6 @6HO1 0 "Yd b {Selection of basic unit)

"H 6 wdHO "I'00"Yd U 68000 VI OHwb T [°Y10

i 1 TY0 S Y6TTO i 6 HO "Holl, 1 O 1, 1 YOO 1Y 0 )
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Y10 YOO O O 00 T0OO IO TTOG i v 00 00 1 0 000 ®0
oo TT0i0 ;0O 0O 1 O M OUYOUi

60 00 "T0O ogentence) H 8 wd "HO i 06 Yo Yl 60
1T oo TO07 00 @ @Ou o . T 6™Y0OB60 "HO 0 10D

i 60 MO T0O07 60 W @O0 060l , H i i 07"Y0O

OO0 YO QOY1T ™ 001 B0 wd 0vowo {10700 .

60 1 Owé (phoneme) ™H 6 wo "HO io6 Yo O OY'l 6
T "@bo OO0 60 wTHO O TOD T 6YOOO ®OoU 0

i 60 , 00 00 6HO ’| To'ooUé OoUYIO YU 0" § "06 0

"Ho "l (syllable) ' H & wo6HO {6 YO "YO I8, THlbl YO o YU
i 6 100V YO UHOO T YOO OO0 OO0 60 "TooYl1o 6 Yo :

H 10 80000 "6d0 06’1 "Hw"16 OO0 O YOO ‘Q

i Yo I "HYS Odiphone) i 8 i O TH 10 00 "Ho'
6 VOYdOU [ i 0 "00 i H 6 W6HO 1 6 7Y “YO 16 06

T 00 wo 1 ®0O »Ou 0l P60 60 00 ord 00 "YU 0

HO T i 60 THOO i ST Y6 0001 YOO H 10 ™o "1 "00
T "l oOY1 007Ul 'O "HO "1 0 'O

i of ©Ol Hod w6 606010 ,HB6OG i 6 TO6W™ 6 wdHO

i 6 YO "YO 6 .10 "YOU 0 0 O® Owol "HO i

i 100 wdYS U 00,020 | T 06; 1 60 i TT0DO @O OO
00 "I TYDBOOUL 06 WO T "06. 60000 0Dl wOL U 6
00 "ITTRG®DO0UVD WOO "Ho "O0 00" 660 00G6 100 I 247

T 061 0671 6YdD ©0O.6® YO i " 65000 000G34371 O "l 00
YOO ®O 00D 00 0,106 6 00Y6 "H 6 wo OfHLO b0
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1T 06070 00 fwov 0 0 (Creation of sound database)
1T O 1 "H 6 WOHO T 6 7Y "YO 6, 60 ®OI O
660 "Y1 @& 50 60 V100 1T &.MOOBO B0 dDO
"0'0006 060 00T ®OOL Y& ®"17Y8 0 5 0 ®"OPHOO 50
"0 0006680
Y6 w1660 Y YOO 6 8 "IDTYOU YO 6600 6 O($ampling)
o} 8-6 0 66006600 G YO o YOO 100 @000 6Y6 @l

O OO0 "Hod 00 Y10 'O .00 @O0V B0 0D ODOD "l "O0

cC-

0 OlTw®@ 60 "IT"™ O 16 60 "TOHBOIOOD 6® YO 6 0 00

O..

@ 160 WO THOOTO0 16 "Ho o 00 'O "0 OB ULOTTDO 00

C-

LT oY

H6 0 "1 0 0. 6600 6 I M Oladds kHz YO, ™6 0 0 10 kHz, 16 kHz "H O 20 kHz
VOOHO 0T ®O™HE O YOI 06 I B0 6 ".OH® 0 61600 6 OHB & "YU
HO 06O w6 6 .1 0O 606 6060 60 ™MW 606 16710 YO0 Y0
6600 60 BOO OO0 006U

1T 80 060 OO 6 4" 6 "00YO Y10 O 6. o
1. 1T "TwO 660 "Y1 (Recording sounds): 1 "Tw©O 6607°Y1 O 1 i 0O
600 YO0 06 U ®®O 6 w0 Y10 O 6.30-16000 "YU "H6 O "YU
600°YI0 6wO YOLHYSUO "I 61 OO0 EH®OOLI "Y1 'O & .016
60 "16600 6 UHA o 8 kHz 6600 6 OHBW "YU 0 60601 O & 0
6600 6 0HH B "YUl 0 "O0IO "OU 00 Y10 O 'O "®0 00 wo 00 I
i YOO 00666071 6.

2217 O Tw0O 6000 Y6 (Extbacting phonemes): 6 60 "Y1 O & &YI0

3

"Hw 6 "HO I (i 00 "Y'O , 'O O YO -1 0006000 ) "YO 0 O 1000 6
Y16 64 1T YOO 1 O YO 0 6 60i o6 YI0O 60

v 5

6000 "Yd 6 06 0*wav YIO S0WIO0 T & io i

"YO Y60 ™O68ound TF drog & ¥h O 6 .0
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3.0 ®1®wO 00 §Pitch marking): i & Y6 O 1 “YOO'T1 0601 ®wOOUH
YOO 0 O i 00 00 @O "l 600 & i . i wlTwo 00 6 "I'00
"Ho©Oo o0 T 1T "™Owo T 6 060 THO'TOOi T 6™YO T YOO
T 060 YOOGS I TO6GO00TY!T 66 O I 6000 6 O
"H 6i O i W6YOI 06 066 Yo B 66 0twav YTO 60
Y100 T AH6 600U YOOI 0607 OO0 6706 HO Y1006 wo
0 60wy trial a@dI@EGDrT )6, o
4.1 Y10 "l QB {Editing sound files): i @I ®O 00 "I & O&Y10 "l
YO 00006 o 6 100 Y10 O O B0 i 66O 1 67YV
i w6 60 "Hov 1 & 06 000 &Y "00 wio O U 6 "HO "O0 60 Wb
YO 6 0 Y A 081 o6 60601 & ®O 060 TM O
"THY6 6 ¥ 6 60 6 & 6 o.
5.3.1.3.2.1 ®o i ®O )l o

i Wo i w0 6 0L 00O i Y6 0O 60 606000
YO Y16 O &o60°l Ho i O "0 0i TO0O0U6 06w
i 00 "TOCHO U U T w"0b 60 O 00 O {text analysis & parsing),
"YOO 0w0 6 0 "I '@ "'OYOUd i ®'000 Y6 00 TOi OO0 TYOU OO
"HO "I 'O MTOwo i 66
1 w00 60 O 606 60 :i 0671 o061 00 1T ®Oono 00 "Y'
T @010 00 "Hwid ", i "0 w6000 H "l O "l 0 00 "H

6™ 1 "0 1 o O0nO Y6 "I OH O mwo

C-
o
o
(e

i TG 60 1T
"HO 1000 00 ®B 16000 "Ol.0

YOO W 6 0 @W 'OYOB®® 60:1 00 1T ®'OmwOHd H 6 wOHO 100
60006 B®O 60 60 60 "TO0DOUI Owd G000 "YO'YOUIOOO 60

0 6 6 0 ® 6 T 6 60 i 0O wOG6 Y

o

&

3

w

Os

| 0o 606 AT W OO0 IMOYOOLUOD A0 600D OO0OD0 "

i wo Y10 60 04
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T "@dd i 60T o0 6060, TGO O0WE O w1 OW 6 wd™HO "l "0b
"Ho™Oo O 100 1 Ol o Y6 w0 00 6 "HoOo 0 wéi o0
YO Y10 O 6 LOH O 6 w6HO "T00 HoOU0 0 71 6060 80
6000 YD T O0Owo T 6 IO 08

53133.0 00 i wd 7l (UserInterface)

VO0O0'YOY6106.00 60 6 40 1 OV O @WOlO®06 | wo 'l
graphical user interface (GUI) i & 000 Y6 i 0O 6070 0O T 6 .d wo I
d00 VD OOMOI V04 @O Yo ®O0 Y6 1 ©wOi 0 TYSH 60 w6
Y O aQ 1T 00 T w0 6800 VU @O OGTYOO T o007T7YOO
00 TOOO00 YO U106 1T 00U Y6 OO0 O @6 0O 1 O0O 6 o
T @ 0wOYT00 wv "I"™H O Y100 @0 61 ®OWO 600171 U0 6 wd
i w6 1 606 00 " 0.0 TSC_Avar am@ail i 606
i wo 1 60 00 T /WO 6 6 6.0 eKal appd0®YOl Y6 U
0 00i @OT "O0Yl ©0 6 0 0.0

i w6 6 600 U 0V W00 ¢ {@)

i d°YOU6 60 w1006 OO Y6 00 O O TO
I 000 Y6 OO0 i O 60O 0O0YOOVLDY) "ODT'GOOO0 I O
i 60wo i O YIO 6070 "GO 00 YOO OO "H 6 W6™HO "I 00
Yo Yo N6 M3 1T O TO6 T 00 T 6 0 dH0OO dADO 6O
'| OO 606 0007YITO & IDO Sound F@rde "YO Y8 0
T O TwO0i000®Tw0 660000 Y6060 6 6 6.b 0O Two
6060 "OI 8 kHzZi 00 0"10 "0 60060 ¥DT wdOO 6 ved O
"YO "0O0 60 YO HOOMTGO 1 .7 00 1T 6 T60'@O Yo
i O 60"0OY10 16 TwOwo ™ 6wd HO "MOG"T 6000, 100006
1T O "MTwOo6000 ™86, 670 006 "YOU © (0] Yo wLv OO0 d
"THoOUu 0 wd T 00 06 TTOMGOO06 G0 wTO0™H 0wodo H

"Ho™v U Tl @6 o6 1 660 O "O0"1T00B .i 10060
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1011 O0DOI07 6o "l 6 (International Phonetic Association Alphabets)
bilabial labio- dental | alveolar | retroflex | palato- palatal | velar | uvular | glottal
dental alveolar
plosives uv. p t R c k q 9
\% d T 8 A
fricatives uv. | f . s E ¢ ¢ _ h
\% ) z 2 g A o]
nasals m n n | b3 n fos)
Semi-vowels uv. a
V. w ¥ £ S j
Rolled / trilled z r Y
Tapped / flapped ? 2
laterals I 0 L
lateral-fricatives uv. t
A Y
YO I 6H 60 w6001 OI'lT O0OILT 6% "l 6 (International Phonetic
Association Alphabet) 16 6 0 OO®6 "I 'O06 OO "YOU U@ T 60 6 06
= "O'Y0U, i= "O 'Ob
“YO "YOOU ‘{Consonants)
1608 6 0 6 600 00 |[BGUVOO|I 0o o O 0
o / 0 0 o O o YO O ®0
H 6 60 g ®o
i i i i i i i i i
i
Y 0 m n n | 3 n
"Ho 6
“YO 0 p b t d R T c i k g
1 0Y1
f v S z £ h
0
Y10 0
i YOO
r
]
“Yo 0 ?
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YO @01 'O0"H O 0 o

0 Ow"l "Y6 0
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front central back
high iy O+ vy u
Ob Y
middle e o n 3 o E o
h oe U e S
low @& a U
i 00 "Yo N 00 "l 'O0HWw 6 00 0 6 o 6 (.10 0. Y10
T 00 "YO) 100 YO “Y6 OUOH®mdé 00 06 o 6 (.108)
front central back
high i I u
T [ uw
middle ie | o
e I o
low H.
i
6. 8060078 0 0 gautomatic speech recognition (ASR)
6060076 0 0 &automatic speech recognition (ASR) i T 00 "TOLOO
"00 ol YIT0 wUYId @60 'I " OO TBO0V0 TN 0 60
"H 6wo0010 T 060 60600 Y6 "HOO & (automatic speech
understanding (ASU)i &Y 0 &Y §O"HOO O™ O 000G "T0DO 16 00 @'l O 00 6
"HO0 6 (3’0 0 U 06 0.
i 0O 0 i 6 Y6 6000 Y6 TOB60600 1 Y60 60
Y6O 0060 i 0080 H 606 6 D 'HOLO TGO 100
60600 Y6 008Y6U0 0D W0 ®»o 6 TG0 100 Y6 U 0 6
00 0060800601 60 o0 (human-computer interaction) | 0O
60 6060. 6 0YO®OT "G "I0H O i wo "I 0 O(visual or pointing
interface) 6 0 8 w1odYoo v Ol 60000 800 ‘06 0 Hw O

6 O DO 6YO ®'O1 006 o
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6 00T ®OLOFS IO Bwo TO0 66 d00 Y10 O . i
60 6 6HTO6 VO YOU YOO 6 0Ol OVOYOO 60
@17 H O T T 1 00 00860 60 60 TwOi 6 . 0 "YOi
60 60 "0 "YU ®OTYS "l 000 Y6 60 60 Hoo 1ToD

i 00 I 6wd™HOD i O 1 "MTO@60 606 H O Hov w8 006 ol
T .1080 60 006 "0 DO D060 Dwo "I «wd L @réphical user
interface) Y6 i w6 © 6 006dm® "I (multi model interace)

60 00000660 . i 600080600 ™6 0006 0"Y0 O
60 6 6 6 1D BOOL 660 Y6 6000 T0 60 w00D
T "Y6 'O

Y6 "YO O 0 0 6 60°YO 6 660 60 TTO T TG 6 0o
) 60 TTwO wb "0 00 YO 6 6000 @Ol Y10
"Y1 0 .0 60 60 OYI10 "YOL &d U o 100D 6 0 0 6(Large-

vocabulary Continuous Speech Recognition (LVRSR) i 660706 "Y' Y0.0
60 GY106 YOO "6 ®OT"Td o6 0580 60,000 U &"O
Y10 T 0 i6 YOO 6. “YoOUO MTODO & YIO
i O @TOGT "00 wo Yl i 6060 .1 Y10 T w6 YO 00 0O 0
"YoOOO6 O 60 wO O o 6Yl1d Y6 0 0 Hisolated-word speech recognition)
i 6 6o OO0

Yo oo6i 6 Yo 00T ®OYTG TT00 00 @’ TTTAs 1Y 'O
Y T0 1 6 YOO O wo i w00 0 0 "00 " "Y1 '000

| ®O1T Y6 "0 "'O0 000006000 "l A 6 0. "Oi 0

'H 6 0o 00Y6 , YOO 0OO 60 OGI 00 I 0ouUT6 6 T10; i0

(o}
i o6 Y10 YTO @O i YoU T 6ADTTTO0 6 60 0l ®HW)
i "008 0 TOEXwW | 080l R0 1o 606 o0l 6 b
"Y1 0 6 x i O 000w Y160 ®O "00 000 (ehcoding) "Y'l 1T 000
OUO60UD WO 10 a Y60 I 8 600 0O "l "Olfobserved acoustic signal)
60 6 @WIT@LHT 10 d600Wd Y1 o0 60 4Yo 000
You 1 .76 00 000 @ WHO b ddoding) 1O TO0 & i OTYH
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oHO 6 wlowi 01T 60O HO®TO0 6 WHEYOUl 6 O Rr(w) f(x|w)
Y6 N6 TOWO™HO DTG0 16 WO 0 .0
i 0 ®"O'l H 0 @6 OO0 "Y'l b 0 YOO @17 60
i OO THOD @ 6060 ;i Y6 606 6770 YIO 60 (information
theory) 60 60 @6 (application) Y6 "Hmo OO0 O "O0 (§peech signal) 6 0 "O00 w0
i 6 © O(Spectral representation) 6 Owd (use) O0DO O60ClI 6000 o}
6 0 "000 "I (dgnamic programming) 6 O & 0 61 ©O0OOD®O U D00
(context dependent acoustic models) 6 O w 6 T 0 i 6 d0Nm 6 16
i ) Yo "YOOO0OO 6 W @O "T00 &Wioo¥d ©
T 00 60 "Yod0T0wo 66710000071 "YIO & 06 TO 100 6
60060 TOO0 ®OlwOH 060 YO 6 6 6YI160  ©G 06 00
O d T00d d0Y6 O 1 6 0 6 b0 "l 6 i ol
YOO U0 6 606 0B0VKOO 071 G6WITO0 1T ©VOO VWHOLOLOLGT b0
Y6 O ITYO 6 ®O0OU0®TT O 1 000 6D 000l 60 )l
6 000 wo T Y6 "OYUd 0 'Ol OOVWIB006 1 e 600 6 0.0 0
64.°Y5 "YOOGO0O0 6 6@O "7
Y6 "HOD 6 ®'OY6 00 609501 ™00 & i 00 T 6 .6 ©
' ®"000 YO 0O Y6 6000 i @000 6 TToBOV0 T 6 0o
i 0 1 ToOT0 o0 NWHOLUVdO. i O w'CH6 00 T O 0060 @'l
60 6 601 0O "1 6 ;0 i W 6 610 T 60 HEO YO [
'| Y100 i1 "Hoo T 6 T3 @6 0607 YOI TO0TT®OD 60
(resonant frequency peaks) "HO0@O "Y1 10 ."®d O O wOUOLLO "0
i 0 ® "098% O woi 0o 0. i i 6006006 Y6 'l
600 1 Ol WwdL O60L. O
i 196071 "00 197071 "00 Yo 0 0O 66 o; i 00 @'
"Y'l 'O W' Ow'O (signal processing) O Y6 i "O0 & W Cspeech recognition)
i 00 0wd (HoO Y6 U  "HOU & (patten recognition) "l 0 6 "00 "Y'l
0 67160 d°YBUOVD 6 1001 0 6 6.%56 i 00D " 0000 6
6 "l00 Ol0 @00 68 'O 'O0 "Offast fourier transform (FFT)), "Y'l a ,
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YOO0DO 60000 "O0 000 (Lihear Predictive Coding (LPC)i U w™® 6 :
i 6 060 6 0 &o "l 0 T0Twod YOO .d8Y1IO0 b0

VWO 60 6 TArtficial Neural Net-works) , @6 6 O0 w6 0 U 6 Dynamic Time

Warping) ©O 600 o 00 “YI000 600 Hdden Markov Models) i 66
"YO 00 1TO00Yd TG WO 6 6 6 .06 © VL0 WOl 6 "YU
60 60 "I'@WOY1TO 60 60 @ WO0HD OO b

198071 "'O0 19907 "O0 i 6600 YO ® "0’ & @utomatic
Speech Recognition Systems (ASR) Y6 6 0 6 060 000® O "I (speaker
independent data sets), Y6 0 6YQ 0 "Y'OU dlargér vocabularies) O T 66 VU6
"HO0 6 (noise robust recognition) i wo 1 6 00 H6 O "
TO00 6 ®OQU66006EY10 VOOD & "T06 00 Yl 6 ."YO

607 "YOY' O Y017 "H6 O 0 0 O (Mél frequency cepstal coefficients (MFCC))

YOO ® 6000 "Yd Yo T 6 00 1 6 &0 ®Y1000
"Y6 "00 & "O’l dsfeech-tailored signal processing methods) T 6 60 Y6 O

"Y1 0 6 of i i .7Y0Ow'Ol (HMM methods) i &6 YO "10"°00 I

6600 Y6 HO0BHGO0DWOBD YOO VU 600 00 .0°YO i T
i 0VoO 0 wd YO YT OV 600 0VTH0YT 0b YO "Y6U
6 1006 o 1 wooo6uL T o0 o

TIMIT 06O YO U @ 0 00 0 'YO'OO w0b O "YO O (ReSource
Management  Corpus) Y60 "O 60006 7Y6 6 "0’ Yo 0O 6
VOB0YOOTD "L ™YO 600 680 00 TOOYIU 07Y6 YO Y60
00 YDU BIWWwoe T 8 TeWHIO 6 000 o6 00 "YIO0UH0U00
" 00 Y (Hidden Markov Toolkit (HTK) i & 1 i To o O MO0

600 060Td 00600 "Y®IO0 MO0 T00 W6 QT 607000 O (IBM

Via Voice) O i 0O wlo0Y6 IO @il @ "0l (Dragon Systems
Naturally Speaking)i 06 "TOYOO 0°Yd  "BO 0 610 & "(wersonal computer

dictation systems)i ¢ 6007 "I 00 6.0L
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6.5.°Y0 Y1000 I 0wl
Y6 Y1000 60 0 i ODRTTO0®O00 1 6 06

1. Y6 "ad"To0 YOO O 0 "N U 06 1 0 60 wwToUv  YH

"H'O0 6

Yo 60 HDOO0OTG 0 ®wo 00 TYUOOOID dYs I 0TE@O0 o
Y6 00 @1 TTOW U0V, OI ®O 1T ®O

Y6 1D 670 o)

0 Yo O I d0 QoI 60

o g > w DN

Yo i wo 60 1Y6 MTHTOo @il 0ol
Y6 608 6 1 00 "T0OCH O "YOU wOVY6"IO0osT 6 1 000
00 QTG TTTO00 TTO000 Y10 060

6.6."Y6 "HO0O6 U T

Y6 6000Y6 "THO0DO ™H O6wo00Ys wTYéd 60710 o (speaker
dependent) O Y6 6 U1 0 00 fspeaker independent) 1 DLW’ O 0 00
Y6 ® 10 0

i 010000600 dVG 0T YOI 6600 Y6 "Ho'O Y6 U 'l
"HOO / 00 Y106, Y6 60 TYO Y60 OO0 TTO0TYITO o i
"YO "Y® 0 "Qdictation software) 6 O & 6 6 "IpYS 60710 OYO Y6 U
00 TTOOTYBO WOYET®O 60 10060 6 6 6 T0 W 6070
"YO YOO 1 06600600°Y6 "TWO6O 6 wO06HH6 "lwO”’l YO
"Y'l ‘000 0. 00O 60 60 0OYO Y60 0Y6 1"Hw 6 6 00 00
YO 16 6 MO0 YOOHOBOO6 T OO Y6 10 OO I Y0
i 0 YOU Y6 00 YIT0'YO "YOU w®O 0O (Vlo} 006 "l
MO0 YOO OHO B U YO Y80 MTOO Tl @08 00 Y6 w

R T A of

60 HOOD "I 6 0 Y.

oO-
C
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Y6 6 010 00 6

Yo 0TI B6O0AT YOODO wO 10 ¥6 60 "I'O¥6
"HoO Y6 U w1 00 Y10 TEHOT06 Y10 T4 08 @600 "0

0 0 Y O ® Voo 1 8 :"'061 6°YO 600 "I0Y6 w000 .®O

io0 OwOOCI&® I 6"Y0O "O0°Y6 6"10"0§¥O "Y6U "Y6 60 Y6 60
O Y YOO @O0 o0 6 O1 "0060i

Y6 "H'00 l "0’ &"O'H'O0 O"Y0 0 "'00 O @100
VOO0 "I BHEO U OG0B O GO 100 6 0 TTOY60TYE 60

©O YOO IO T0V0O 6wd 00O Y10 Y6 0’0 ® 00V

O00OH O6wo6O0OMHOO .60 O 0600w’ " 00 .

HO°YI0 T 6000 Tl

o:
(@

660 Y10 "GOUU0O Tisolated word recognizers) VO TO06EHd OGOV GO OD

(sample) i 6 1 "1O0"YO®S w6 (Y "00 @1 "l "00w"0) "YU .16

H 0 i 660 "Y1061 ®00 i i 60 ;0 1T Y60 A0 w0

YO i 06060 .7Y0 o0 i oI @O YT YT 16 ™0 @Ol w0
YO ; Ho O | TOO@O60 TG 60 Hwod
iwo T o0 w10 Tl 1665 1 @Ol

i wo T 6 o107 TOEE w "O’l (connected word recognition
system) 660 Y10 Tl W00 YO6U "Onui 60 060 T w0
HO 00 10 ®odYD & wo 60 6 ™l YOOH 060 10. O
Yo 0 6 10606 671 6 8Yd "HOD ol AN

YO 0 0 T0"0® 6 10 EY6 THOD O » "0’ (Continuous speech
recognition system) "1 0 "I 'OG 4 "Y6 OO0 i 0OTw®0 6001TH0O 806
Y6 '00 @Ol w800 6 6°YO . Yd U O 1070 6 TH'OD 0 U "l(continuous
speech recognizers) Y6 S0 O® O ®ITOGTYE'T ™H 060 "0; Q6060

"YOU 06 I 606 6 00.
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6 600 66 "Y6 "HOO ol @Ol
6 600 6 U0W " OY®  THOO 6 ® D (spontaneous speech
recognition systems) "Y1 0 “I'YO 0, T i 00 Y60 100 "00 O
Moo ® T Y6l ®OLVDOB0OD® w10l W6 0 TwOw' 00 O
60 0"YI0 TYO i 6 ®Ol Y6 w10 wITOoWieo 606
0 THOOO™YU ;Y6 1 80 ®d0 Y6 UY1TO @100 10.

O"M00MH O HooOGOl16 o

i VOTO0OW® HOOULDO "O0 60Y60 60 SHHO'OU 'O 0 000

Y O I YO
6.7."Y6 THOOD o' O®O1T000 "I 60 60 T
Y6 "HOO 6 WO1T060 1 60 60 T 6OLL .60 O VO

00 TYSH 006 ®L " QU

Y10 "0 O (dictation)

VIO 0o Y6 "HOO OO0 TY6 O OO0 60606 0.i
(0] O "1T01T "Y6O 0 (medical transcription) I 6 "I0 O 060"l
Y10 0"YO ®© YOO OO0 Y10 0O 60 10 wOol 0o . 100
Yo "l 00l ® 000 O @wb6 HOOTGO TOO “YIO "YOi 607
60 0 0 a
T 0wO 00

Y10 60 TTOOYIO "TwOoddl “Yd 0 VWO 1T 616000 'l
Y6 0 0 6(Acoustic Speec Recognition (ASR)) 'l WOl "1 0 w00
| 6 0l @ "0l (Command and control systems) i 000 TYS . Open
Netscape |, St ¥dd ® new Ot ¥t m .

YO 0 ®0O°Y6 "l 0
PBX'"H 'O 'O "H "I (Voice Mail) ®D 00 60 @ o™ o)

YO YOO 060 @ Vo) 660 00HOO 60 17T 600010 OTYE I
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(0] g 6 7l
o0 6 Y800 ol O TMHO I (repetitive strain injuries (RSI), & @1 "Yd
(muscular dystrophy) O 60 o6 "0 i0 Ol 100000760
0 o Y1 0" 600 i S I R I ¢ 0006 ®Ow0
60 6 TO O8Y6 @1 YT 660710001 00 T YOO @wOY6I0 o
i wo 1 6 ol ®O0w0o 60 o 6 O6'H "Hou 60100 Y6 ol
i ®ooyas "0 .6
6.8.Y6 0 U 3786 g10 o ANe
T Y60 0076 00 d & "00 ((generic specch recognition system)
"l 07O T 6v U0 66 OUI0OL O O (Camel and Gauvain, 2003: 306).
Tomod o 1 ('Yée O T 000 "6 O "0 T 10 0"H1"00)p O
6 i (H O "™™O 00 'l (parameterization)), 600 1D o6 60
060 6006 1B 00O G YOO 0O0 60 060D "00 'O & 0 "0/ G000

OO0 "10(ecoders) i 06600 7110 o 6 a6y 00 00O 17D YO

o:

'O 0 ‘(amel and Gauvain, 2003: 306).
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'l Y6 'O

600 "HINGOO &

000066060 "YOU ©F 6 0 0

00 '® 00 & > Y6 1 Y60

"Yo

<
o
c
o
f
O: O
A
Cs
(=]

6.9.1 OO0 O'HD OO0 TOO6O6006000 Tl

1T 000 "HO 00 "I 00600000 (dtoustic parameterizagtion and

modelling) Y& 006 "IYBCB 0 0 OB ™O0 "I @ 00 OV DOl W' OVOG SV U D
T0 TOO 0 66 TT67T 000 16 "l 00 YO (choice) O
T80 " 6(00 @00 ) “l(optimization) "H "l @"O"Y"l § ‘01 000
0060060 00YS "Hoo6 OG0  "0O0 ©0 00 6 6 woOolrv 6 o

0 TOOTo ol Y10 OYO:YOUG OO OO0 YD U 6 GO
Y6 6 0O 1T 000 "0 (. 1060 606000 "i @NYSO "®OLHULOODO
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"H 0060 O 6 0 0HOOVL U O drécording channel) (I T 0°YS 'O OU 6 Y6  ,1D
YO O @ OYH 101 0 0 YOO O WO 0L & YOU wdOYOU UL o)
l ® "0l 00 6 (state-of-art systems) 1 'O0 O "6 60 w10 ""00
(acoustic feature vectors) 1 "Y1 U0 @0 ODO T 6 "HO o110 60 (poobability
density function) OG0 6 0 0 0 O 10 w6 "Y'l T 000 O60OGODO0 160
0w™O T 6 000 Y106 006000 w@idden Markov  Models  (HMM))
60 6 N0.i0 Y60 O00®O o6 T OO T 6 O 10 000
OBO®OO /106 0 (acoustic model estimation) O i Y0 (atdaptation)
000060 "l(Lamel and Gauvain, 2003: 307-312).
6.9.1.7 00O 6l i
1 000 4§ 00 TOO VO B & O TOG (Higitization) i :
i 60 "YBU O "1 0O 6" Hw 6 00 'O o0 YO 'O ®0 60 0 0 Q000 ™ o.
007 "Y60 00160 6 6 6 066000 & T YOO 0G4 OO N0
i 00 16 "I BY0 10 "1 BY0 i YO U @ O"YSH®d OG0 "00 "1 8
"l BYO i . H 86 6 6000 "Yd GHO o0 T H O
60 060 ); OO0 YOO VD O0D®IUL TwO 6 Twl Y O
00 0l wO®dI "I 06 & 0 WO0Ow@O 0 1Y AN 0
T06 00060 00YT YOO Hoo OO 'O 00 1O § 6 "Y1 0 "Ho
Yo U 100 Y6 6000 & 0 ol ®'O'1 '"H O 00 "O(Fourier transform)
H O YOU0O To0 OO 0 {libedr prediction model) ' H 6 w6 OO O 8§ & DG O
Y1 0D "l ®"O (short-time spectral features) 6 O 6 O 0® 106006
T 6 61 6060 YOOYI 60 "TwO "0 (direct spectral components)
@O0 O0TYd wO 6 0 0 D OT60 60 Yl 670 HOw' I
6006 000 6L . i 6 "0 d§feature dependency) O0G 6 0 0 0O 6
Y0 06 WL WO O [ 1 1 . HOw' "l '00(MHMM parameters) 16 "0 ®O
i 00 WO 6 O .0TYO 00"l YO U o 100000 "Y'l O 00
Y6 Y10 60i™M TTod0O 0006 ®OHLUBO 600 "I 60

"6 "06 00 00T OO WO 6TGOHO "T'006 6060 000U 6 dguasi-stationary)
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00 16 0 "06 "O0IH"® 0 6 YO 8607 YOUY' "qQMel
Frequency Ceptral (MFC) 6 60 0™ O "Y6-Y1T  "GY60600O 160 (Per
ceptral Linear Prediction (PLP) ¢ 60 V60 wo T YO "O6" "I (ceptrum
coefficients) i i 810 Yo ""'00 "YO "HO ©'0 6" (380 "0
"Ho 00 0 o "Ghort-term power spectrum) I 00 6 01 6600 WO 60 w020

& 30 00D Y1) To0 16 ) 00 'Ol § 'O00G"T D06 o
Yo 0 60 ®ODI060HMO0) ®00Y6 ) OVIOLIO &0 YO @b
d00 (U006 'OQHamming window) Y6 0 1O "I U1 00 w6 O 6 0
"Y6O 00600 MTOOC0OB60 6 i6 WO T 6(VY6 60 ®O "I600
6000066 60770 ™H O "Hao® O "H 66 d0 w10 (YO 0)

MO0 T 6 00TIY6UO VOB O 6 6 61 Y1 ® o1 /6 1T ") @

~1

~—

00 "Y1 i . 00O B0 Y06 'O "Y&'OOD (1000 "Y( "l
0 1000 YO OO0 T0T00 00 YOO OGN 600°YO HO 06

Ca
o:

Y100 0 O w6 (human auditory system) T0 6 6 10 80 " ¢

C
o

i 60 U "“HOo®OITTTOO00 "1T00 6 w000 O wo Y0 Y1 o
HOO "l "YO™O 6 "T0.7{0f "HM.0 67 607%Y0o 00 “YI0 o100 000
60 "HoO00 O 00 o o 6 D I"®O - 6000 oD

"O0 06 O ‘"(root-Linear Predictive Coding (LPC) 6 60 6D .60 Y O

01 "TwO YO 0LO "TVAO o 6 6 10 [OCAR- i (0]
o) YO 00 I Too®a 6 6 6 Tpi®O 6D 606 60
OO0 60VI WO 7 i 60 "100I Ol 0 0 000 600
OO 6 0. "O00OBI 'O 6 60 OYOUO woYd o6 o071 80

O "1 o677 "H O 60000 ¥ o i o0 606 6 1OY1706 70

MTO0TO0W@O 6 Y10 60 10 67YOIl OO 00 T0 w6 6 wb
Y0 Y10 60660 Y1 0O 16 80 @TOYOU "T0I0 108G 80
i "H 6 O .0 Y6 00YI O ®O0 & 00 "OOO0OMO T W Wnbd
d0OYO i@ ; i60 i &0n 1T o667 T0O0 (i & Y6 "l101s
i @000 TYS 0 6O0Md o6 6160 T 6 "YOOO "Yd 886 106 TG0
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Mo T06 6 T0TYO o0 TTAd0 i O w6 Y6 06 TOYd 6 CHOw'I
ANV b0 WTOSWMOODTHOYBO OVO6O60™H 6 B o7 7100
"HO® 100 & ©O i 'O 600 YO 60 "Tw®O Y10 YO 60
"HO®I T T6 "Moo 6 ID O
6.9.2.1 O0O0O0HO6HDO O

0O 1 6086 “YIOOH0UIDTOD O o 60 w0 "l ‘@doustic
feature vectors) Y10 @O O@IB000 6 6AHOHTEHO 6 6 6 "0 O
i O0600HBO "Y1IO 600 O0 Tlwvd OHIBO O & 6 6 Two
60 6 HO "O0 'HO®' "l @06 0 0000080 6o [ 01006 00
60060006 w0 I o6 "10Olvo 6 60 w10 "l (peech feature
vecto) i 6 O60®OGO6000 OEHoLBE O & 6 6 "0 08006 0 00 YO
B Y1000 60wWOTwio Vi 160 6 6 6 TD i o600V
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T ™M 6wo 0060600 (phbne based models) 1 60 6 "¥FOO 00 OW 06 I
"HO "I ®"O (elementary units) 6 O 6 BHIDO & "HI 00 6 0 "I(kbdBgnition dictionaries)
000 iTo i "OH O w6 6 T '™ 6 "OYOU 0 0 O O "l 00

6 wOwO Y6 "0 a T 060 0™HI00 60 IO 6 0 U OTY'OWK)
660007 ( word Ho®el ™ YSY6U I (fenones) YOO CYO 6 6
YOO 6 8B THOO O QT OO0 (Y10 THOTT,T 8 HOTT Y80 )0
o 1T o 1 60 ®ITODL VI OHo YIH HO T "HO&w' "l '00
®Tw0 ©®O 10 ;0 YI®O6 00000 i(MO@6YT T0; '©@0 0

YO 0
[
Y10 YOO »liwO YT 0Q60°Y1T TIPOd0l TOOOWUIO 60660 TwO
66000 &0 0 6 "I 0 (back-off mechanisms) "Yd U 0 6 1 ™
"HYS Y60 8 0O 60010 6 ™H O wd OB wowPosdHO O ;

i 60 10060060 0wNies 0 OTHOL w a priori linguistic knowledge) i 6 o}
60080 . w0
1 670 6 iod I .1 1 O0H ©O00  Om0Td@@ -106°¢Gd O

T ®OYOHOU & Yabntext-independent or monophone model)) 'H O I o0 60 0O
0 1T 1 &O (context-dependent model) "I BOYIG OO0 1 1 ®wO

i 6 &Yl ©O0 . 0 1 YIQ (Y 0-i 6080 )1 1 0D

i 6006 woo 0°YO U 6 60 06DYO ' 'O0JO0 Y10 "HI1 O
Y0 O 1T 1 00 w6 T 66YHOO 6600060060000

6 607YOYO 000 Y10 TOO6G 0O TwOOO O 0O 00 60 0Owv

19 100, 507 YO'H 86O0O0H 'O Y10 80 186 "I &dclustering

6l

techniques) 'H "0 80 0O0d0 @ w0 "I ©"O(decision trees) 6 O 6 o b
"HO "l @O Yo Yo YOI 6 o&H WOl 60 0o 6 6 "IH 008
YO 6 00 0O bG 0 6 Qo H O Y1 0)
i 6006710 Y10 00 T0 60 80H @ 0 I (single phone contexts),
YOO I (triphones), YOO ®wOO0O "1 6 "W O "I (generilzied triphones),

6 0 "YO0 Tquadphones),i “Yd 0 “(quinphones). 00 & (HO®HUOL w™O & OVO0dO 00
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B0 QOTYIG 60 "Y1l O & piéo 1 6 6 OOWOLdOLODItied state
i o0 60 U WHOLD 6 60 . O

T 0000660600 TMOYOOT i 1 .HOOITTO®60 "Y1 0wd
Y0 . YO U O MTOHDS 60 "T0"10 0T Owy (Gaussian  mixture)
[ N i "1 "00 "1 0 6/0 0 % DO i @600 60 "HOO', "l Owv
i o' © b0 w000 "OOT 67 1L wOYO . 0016 0 06 000 6
H ®Ol 006600000 'ddO 6 OYs 0 6 1wo6d 0 Y1 "I'Ho ol
10 @BO "Y'l U @ @naximum likelihood criterion) 6 O 6 "0 . 08

00 60 HD®W™ "1 "00 06 0 o0 60 1T "TOwb6OYI {expectation-
maximization (EM)) 0 00 ®™O 6Y1 O 6 "0:i°0 00 6HGwWIl "I 'O0Yd 6 6

0 6 YO U 0 "I60 "0 @ 08 O "1 "Y1 O ©"000. 00 6 BWDIW™Ol 6 00 "0

60 Y16 w0 Wwobwd 6 6 10,00 i O6HOGTT 60 -Y0
00 060 VO 6 I ®Baum-Welch re-estimation formulas) (Baum et al 1970;

Liporace 1982; Juang 1985) 6 O 6 60 60BOLWT 6 ™MW 6wo0D
00 060 YI O 6 0. i O0V0D0 wO0dO 6 600 "IWO VVdOUVO 00
607 00QA YOO O Y1 @O0 HOOTTGD0 ®dwd0Y!l N0 Q00 o
6 N6 6BO 6 WS 1 6 YoU OO Y60 U0 BDoOlwnO
(forward-backward algorithm) 6 O 6 60060001 "™H O 00 o6 080 KOwO
(Viterbi algorithm) 60 6 B 0066 ® 0 O TOY1l ©O i 8 0 600
H ®O MT000 wO 66071 VOO M@WOI0 0P 60 dwo ®'00D

00 60HD O THOO D006 ™0 T wd wITO0 O d0H VOLOTYO 60
i 0. P60 601 MTOwOOY!T ©00 ®CEM algorithm) T OO0 &

HO 060D 0OBOLT 060 " o(fwe maximum likelihood parameter values)
T 600V D B60YI 0§ O i ®O00GH6 HOOTE 601 U0 GHOG
06 0 {true maximum likelihood estimates) Y6 'O 6 6 0 Y6 "HO0®& OO0l
MO0 dLTIO0TTO. T YO TGO OGO "TY1O [WNONNO) "HOw "l
006 0 " 00 I 00 "l w0 o 0Y6 ) 00 wo w06 00O 1
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600 MT0OLB®G TTV60 T 6068 VOO TO0OW TOOBHOUL®O
"l 60 6 6060 Y6 THOO U U 6 Uspeech recognizer) Y10 60 '®0O0 "0
OOV 0600606060 GO0w 8 G i MO O 610 w6 w0 60 T66
100 @Ol ™™ 66 60000 6 V6YOUL 0TS "10OY60 w100
Y60 6 0wy YIO 0YS6UOO0®W V0G0 60006 06 000 OIHo0 60T 00
"HO® " T @ @b 0 YIY6 1000 6 0YO 0 0. 10 "00 00D
YO 60 TIO01 6 "06 00 I Y6 100 YO Y6 100
i ®O00Y6 O VOTO0TTOFMO 60 I 06. (1700 710 6 TGO I
Y6 0 600 ®OUGT 080 i HOOTT 6060 Yo U "Y'l 00
(formant) 01 YO TdOOO00; O 0Uw@®6 " (vocal folds) w00V "l
60066 TH0000TYS "TO0 O "Y6 60 WO MTO0wO i ).
i 6 TG00 006TYS HOOO 60 0wsYO 6 (O Yo I
660 66000BOVUDTTOO 6 O "YO60 0006 0wo ®OOUL; i
@O 6 008660060 "Hoo OO0 "0 6 YO
6.9.3.0 0 ad@ptation)
i 6 d600¥ 0o 107 6 600 0 . YT 60 0 0 6 v
6 T1d @00 "I &Lamel and Gauvain 2003:311-312).

600 d0wOnO (training conditions) Y1 06 o ® 0 ©OwO"l (test
conditions) i @6 00 "Y8 U 0 00 (mistatch) i 00 60°YS "HODUOOG "l OD
(speech recognizers) 6 0 "0 I ®O . "Y8 O 600 wWOwW®O 'Y U 000 6
60 w0OwO" 0010 o 0O wd Y6 0O 60 H @O
60 6 6 6 IO TOB00 O "T0LOO0  (acoustic environment), 1 O00G "0
(microphone) O 1T 60 "HoOU 0 0 w"l “(transmission channels), "H O

00 60Y60 60 0DODO S60M0I U OO OYO 60 TYs6 G 8O0 Tl0
Y1060 60 1 i woYOI OY6 0 600 wO'lTwol D 000
00 60mBI L®O 60 6 ®0 .i 0o 0 "I i ®O0 "1 60 "l (noise
compensation), Ho™O0 0 0 w"d 0 (channel adaptation), 'Y6 606 O (speaker
adaptation) i 6 @OYOY6 0 O U0HmO T 6 "0. Y80 U H00 00 @'l
(channel type), 6 0 6 6i0w™O “I"1 0 "O 6 0 O (background noise characteristics) "H O

Y6 60i 0 OO G600 i 00060 TGTOOO0M TGO60 I 66 OO
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(unsupervised mode) Y106 w6 6 OwuL (test data) O 60 6 0o U
b0 ®OYO O 6 IO O

6 OY0 "l @0 06 0O 0 DOO TY @O BHOUL U YOYD wo 66 w0 b
"HOUL 0 0080w ad Yl Q0 T O00O0B60®O0 "I §acnbistic model training)
1T™YOl 00TwdOo 6 60 . 600600 EOVD 006 0O d00D 00
600 "10"Y1 0066 BUOT®MOL "Y1 &®O060606 000 "0 OTHD®WL
60 6 O'H O6wo0u0d 60. 60 "0 (gender-dependent), Y6 6 U
0 w00 "I 6 (speaker-specific), '"H O "Y1 600 w00 "I O (task-specific)
006000 MO® O 0 H O Y10 60 00¥%0 6 8Yo 606 VOO
6 00 "l 0 @Gp@aker adaptive training (SAP)) 6 O 6 oi 661070 N0 006
00 60 i

[ S (R "HO® 1T w0 & 0 YOO 00760 6 0 O
60 o0 TNO 6 BO Y6 "T0O@ U (Bayesian adaptation), YO 0 0 ‘OO0 &
00 "O “(linear transformation)"™H 8 w06 00 @) 60 , 006D &OG 60 1 6
(model composition techniques). O® 0 CHO®W' "I 00 &0 6" 60 "T®O
Y 6’00 IO ®" 000 600 ®ouT 6 O0O0O0TIYS "100
O M0 ANWOOVDO.Td0 60T MTO®OOY! V&0 " Ow'EM algorithm)
Y10 o, i 60 THOOTIE UGl0OdOU OO0 'O fmaximum a posteriori (MAP)
00 16 MO0 60 I o(@-estimation formulas) 6 O & 300 0 ."HOw"
i o TG 6 IDi OHOOMNO6VEBO UV WOMAP) S U 6 060
YO YO 0;i001 0 0 L THO®T T ‘00 8 016 606 90000 N0 O
0600 08BOLITO0™H 6wd00T6 T0d 6 "IDYO 60 6 60006
T 000 OIO6OGBY 10O 6 0L 60 6 600 © U YOO O I
0600010 6D0 . Hoo OO 6 6 606 "BOO TNTOw6 10
"THODS6 OO0 U OO0 ‘Ofbaximum a posteriori (MAP) 6 O | 600 6 10
60 WOWOWO & 0o 60 6 80 . Y6O0LO000 O THOOTE I
6077 VOVO600 "MOYl O 60wov i & & . T6GT00TO0"100 0"
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7.1."HOO I

Y6 "1 0 T @ O(Speech to text (STT) 'HO G U YO W'l T w000 VO 0
i 0O ®TYOBI OO0 1 “MTOOO060000.1i wo & "OM OO LILOO 6
60 Yo 30 00 0 OYS 10 T 01T o006 " O "M0Mé6 "ot V0O

00O 1T 6 ID O
72.0000%0 10 To©d 00 1O "0

"YO 6 6 0 00 O(Nayeemulla Khan and Yegnanarayana 200fY0 OO0 1. o0
(Lakshmi A. and Hema A. Murthy. 2006), T .| 0O0 0"l 06 0 DUTTO6 T IO YOU
Yo @Il 000 W VO THE 60 WHOO "06.1."1 606 0" 0 a
Y6 § 07901 0°Y'00 @l @D 06 "I 06C00 YO O0 60 TH@ @0 60®0 6
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T 6007 00 (S plepetcSpeech-Output Communicatin Aid (SISOCA) for speakers of

Cerebral Palasy) i "O'YOO “Y6O0 ®OO0U0 T06W6 10 T @O "T6"1710

i "YOOU (Google AdMob) 1 "YO Y60 Ol 0 Qi 1T 00 100
Yol 6 "OwOHwo 00 0 0 00T @O 606071 o6 Y .i 0
6 0 Y1 ®wOowd 0 Y100f{ 00 o 000 0°YO "YO U Google
Chrome 600 25" 'O "H6 YO & 91 "O06 00 Qbrowser) O YOO 6 .
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Y10 YO OO0 00O G006 TTOGTI60000 Y6480 T @O HO'O 60
0O "0 6 100 "O0 (Thankarajan et al 2008 a, 2008 b). "H'l 0 "G 6 0 "QAkila

and et al 2013, 2015) 600V OYS6 "0 T wOoi 006 1 80 "G610"
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'O 0 Y0 Of . d0 YOWO (Lakshmi A. and Hema A. Murthy. 2006) A
Syllable based continuous speech recognizer for T&niDO "I 6 6 "Ho"l "H 6 wd O0 00 6
"YO U O 1000 BHOO L) OO0 &Oo6 6 0VG .0 O YO Of . o0

i Y6UO O " O "HOoo O™ 6 6LV “YOO YN O 6 60 IO
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600 6 w6 wOL TBOHL T Yéwl © Y6 O 6 T@®Oowo

1T 6006 0 HbL1YSO "CHO " "00 "00 0 i O YO YO "00
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0 "0v L 00 "Hw1Y60 "HO "Tw™o "00 0 00 O0O0wo

H 0 wd OO0 TYTD oi B0 WO006 VOO WO (group delay based two level

segmentation algorithm) YOODD 08T OVOOH) O wo 00 DO "00d6VUVLD WO

Y6 0"Y0O U0 O Wb DOWOd ® 0O "TOWBT HO "I "'00 Hoo 00 O 6 0
60 6 6 6100. "H©o0OLGO 6 6 &Y "0 i ) "l w0

Y1160 6® i OB60 0 OHG "1 "I 60"l OHOWL (multiple frame
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size (MFS)) O 001 0 0 w06 (multiple frame rate (MFR)) 60 06 o 6o 6 O
606 MHD100 6 0 U(isdlated style syllable models)i 0 0 b ‘066 00YOU 0 0 ‘0D
o0 O 66w Y6 "T0O0 YIO 60 00T OO0 60 O 00
o066 @O0 BIOOO 6 BOOO 1T SHODOOLOG o1 6006 61

) O .0 B YITOO6 w6 Y6 600000 "1dDRIO YO OOH T wo 60
Y6  THOO ®Oom0oi 00 R AIOIALY ©O i 0 i
600 ®O "l.0 06

Yo 0 0 100 6 THOO ©OoOO® VU 06D YOU ®O
T00 HoO 1 6 YO w0LOU ™Hwo 0060 6 0 & o060 To@®dod 10
0000 Y6 00 TU¥IO i i 0608 060 Y6 '0i  "Oi O
"H 6wo0l VOO O YO ®O000. 1T YOO “YI O 6060 Do
60 6 oW OO0 TTEO®HOOTID 6 T H 6060060 i 00 IO
YO Y16 O 6  .i0®T 60TYS O0OU® 6700w "HOL U U (trusted
recognizer, Y6 0 0FIO0 0 OB 'O0 O "I U U '0Od " {acoustic data) ‘O 1T 86 0
"YOO O D0 6@wO 0 language model YO OGO & 600 . "Ho'll 1 000
"H 600600 YI ™H 60600 60 O0HO " i "THOOO 6 000

O 06 OO0 "l 'O0Hw "l "H 6 w6 00 'OUYD "H'O0 6 I O WO

C

00 DOO 0O ‘06"HO "I "H 6 w600 0Yd6 OV LD 6 00

enr

"THOO "I T®0 1 6 0B®O TG0 "I& "I (unsupervised incremental clustering

techniques) O "0 " 0O (Saréda, Nagarajan Hemalatha and Hema A. Murthy 2004).

i 0 6 TTTHOOMTOWH 6wo0b 00 T 66 HOOLD @O 6 60

HoT Y10 To®00 Tdd600 TOIDE 71 &8 060 710 0O

60 06 Y10 MO0 Tl ©o0i" O 00 Yl O 6 "10. 06 6

H »"000 ®060 YO 6 ol Y60 "Ho"l "l Y6 00

T 00" "Y1O 6 §YNW "I @ 00 Y1080 10 "0 & "0 . "08
®W™Ovu L 6 O00"YT06 0 0oTO O Y 0O "I @00 o0YTH06 T66

0600 1 660 o6 6 1 wOuOldov 6 6 Q&oY!l 10 .06
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6 Y60 "06 0O 6 0 "O0 “(Sarada, Nagarajan Hemalatha and Hema A.
Murthy 2004) “Y "00 »"l (speechsigna) 0 o 1B OO0 "Y6 O il 0 08
i "H 0060 T0 ." GOl 60O ™06 VLD WO VOO "I"00 WDD
G0OYOUTOD T & i1 O T 60600 Hwo OO 0O 6 O0wO0LL
YOO & 6 IO .06

w0 OY'1'0 06 0(Kamashi Prasad et al 2004) 6 0 O6H 6 w6 0000 6

VO O0OD0 WO i WOl®wOl(oTHN6 0 OT6 60 000, 30%
"Ho" i @Ol 600 6 660671007 6000 "(Nagarajan and Hema A Murthy
2004)7 wOT 6006 LOO WOH "OL0% Y6 O BWOOLO 6.1 WO
T 60006000 OTODO i OO0V 00 "6 IO 0

0 607 ®O 60 OUGOOHOT OO T0D0 & O wOoO0l . 00 0
0 6 000 i O 600 0006 HOHD ®OMO "YOU O OOD ; i
Yowu 6 OWHOTTI06T0 TO®EO "l o 00 o 60 6 00
10 (0] 600600 Y8 "THOO OO T 00 "1 O "0 6 &HWOI 1O
"l ©" 000 Y6 U 0 OO0 "l JChipales A.P.H. and Devaraj G. 2004).

T w0 ™06 I 6 "YOOOLOOD "Y6O 6 dGYOOHL LD OOWIHOT®WO
H 60000 TYID 6.1 6™HOT™H 6w6000OYDGVDOYO!G 006
VOBOTGA® & 6 UHOITO0MIBO G0 TITOH™0 T®O Y6 HO
TO0GTMTO00DT00 "0 TYOG VB 000060 DO O 0N .1 @O

00 66 0600 0060 6 HOOL U 06 6 TowOo YOO 6 6 .
T YOG 660 0Ob6HOT1TO06 "YO 6 6 G100 YO 6010 06
HMMT 1T YO 0 "Ho'l 600 HOOL 1T 6 T01 " CWOOIOGd00® T
" &HO "I (multiple frame sizes (MFS)) O 6 T 600106 (Multiple frame
rates (MFR)) & 6000 YO "THO 60000068 6 60 6 50
T 00 "6 00 i OO Y6 8000 O® 606 6 00"l 06 "0V 0
®"0 "0 "06 00 T.DE6 600 I CHWD 00 0 6 6 &Y60 "HOO U U 6 0

"Y'l 'O & 0 (Automatically annotated recognizer (AAR)) 0 0 T OGHMM ™H 6 w06 00 00 6
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YO O O " GO0 6H'OD 0 G d(conventional HMM based continuous speech recognizer
CCSR)1T 606 6 TIOAA®YS "HOO OO0 H®T "TG67 006 6 1@ 0w0

i ®©O00"0 “YI0 "¥WO0o 10YO0 GoHOT'O0 6 0 6 0 60 6 D0
T80 0 .7 ©OTwOO606600 TO0ITO0O0 0VOOWT 6 0 00
Yo 0 0 10O @S YEO YT 10 .0
AAR'H 6®w06001A66 Two

7

AAR 800 "1BDGO HoTO0BEI | w'ob 1 %O

A 4

—
/V

W 6 o1 @O T

a6 6 U0YINdKE "GO

CCSRH MO 00Ald "l wO

Y630 60106 "0B O

\ 4

CCSR 800 "0 "Ha "1'006 B0 > YO O0 T "0

|
@ & 61 &0 — / \

H1T'G60 Y600 60 106 Y1066 6 "G 0

7.3. T w0

Yol 1T w000 0OUu Y10 00 OO T0TT 60 6000 D
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i O "10YO "YIUO O 66 7Y
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(concatenative synthesis), i .i . . "H 6O 00066 w6 60 “I(HMM based
synthesis) I  "Of ®'GYH w6 60 H ©w Ol 6 000 6 0 o
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