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Objective

To implement and deploy a speech based systemttprpes of
agricultural commodities using telephone/mobile toe already

existing website http://www.agmarknet.nic.in/ maeeag by the
Ministry of Agriculture

Reading or writing skills are not required for ugithe proposed
system.

Six systems are being built, one for each language.
Bengali(C-DAC Kolkata),

Hindi (IIT Kanpur), Assames¢llT Guwahati),
Marathi(IIT Mumbai & TIFR),

Tamil (IIT Madras), Telugu(llIT Hyderabad).
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ASR Standard Label set
Our Approach:

e Labels be case insensitive

e Semantically simple rules
e.g. For all Suffixes, geminations used in ASR label

* Rules for using the symbols are explicitly stateth examples

 Currently we use non alphanumeric characters,ubat of only
alphanumeric labels preferred to avoid processinglpms

* In this consortium, we do not have any tonal laggR) so have
not considered related labels.
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ASR Standard Label set

Vowels
ASR Examples Pronunciation IPA
Labels Notation
a FHA kamal ja/
ax TS raas’'t' rax /df
aa hTH k aam jaj/
i T Kis /if
i TJr= bii c it/
u qH- suman u/
uu Skl jhuum /ur/f
e ooT mer aa IE
ee ate [Dravidian long e eet jelf
ex 5 ['f'.aun'll digit ) [D]:.'.ﬂl-"i':liﬂllJ*:-hlill‘i‘ el extteu /e /
0 q mor fo/f
00 onam [ Dravidian festival ) oon"am /01/
0X 1 (Tamil digit) [Dravidian short o] ox nn eu o/
ae T baet’ feef
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Vowels

ASR Examples Pronunciation IPA
Labels Notation

ei %TT keise jeif

ou m kKoun /ou/

ea T=T beahean jea/

al hand in Tamil /Kannada [Dravidian ai] kai jaif

au out [Dravidian au] aut fau/

eu 8 (Tamil digit) [Ddravidian eul exteu feu/

a0 torsT (;::Ohllege) [Marathi| kaole] a0/




CONSONANTS: Velars

ASR IPA Examples Manner of Articulation
Labels | Notation
Unaspirated unvoiced stop
K K fiH
kh [kh/ S Aspirated unvoiced stop
g /g/ T Unaspirated voiced stop
gh /gh/ e Aspirated voiced stop
ng In/ T Voiced nasal
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CONSONANTS: Palatals

ASR IPA Examples Manner of Articulation
Labels | Notation
C I/ TTHT Unaspirated unvoiced stop
ch i Aspirated unvoiced stop
2T
' Unaspirated voiced stop
J I/ AHAT
i h Aspirated voiced stop
jho | &Y
Al
nj In/ ST Voiced nasal
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CONSONANTS: Retroflexes

ASR IPA Examples Manner of Articulation
Labels | Notation

Unaspirated unvoiced stop

t’ [t/ T

t'h /th/ 33 Aspirated unvoiced stop
d’ 14/ W Unaspirated voiced stop

d’h /CLh/ e Aspirated voiced stop
n’ In/ e Voiced nasal
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CONSONANTS: Dentals

ASR IPA Examples Manner of Articulation
Labels | Notation
t [t/ Unaspirated unvoiced stop
SEEIS
th /th/ _—y Aspirated unvoiced stop
d /d/ T Unaspirated voiced stop
*
dh /dh/ " Aspirated voiced stop
=TT
n In/ T Voiced nasal
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CONSONANTS: Bilabials

ASR IPA Examples Manner of Articulation
Labels | Notation
P /p/ T Unaspirated unvoiced stop
ph /P - Aspirated unvoiced stop
b /b/ T Unaspirated voiced stop
bh /b"/ e Aspirated voiced stop
m /m/ Voiced nasal
He
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CONSONANTS: Alveolars

ASR IPA Examples Manner of Articulation
Labels | Notation
y /)] T Voiced approximant
r [r/ Voiced trill
TH
| [/ T Voiced lateral
W vl aET Voiced approximant
sh [[] I Unvoiced fricative
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CONSONANTS:

ASR IPA Examples Place of Manner of Articulation
Labels | Notation Articulation
g’ / S / TEY Retroflex Unvoiced fricative
S /s/ T Dental Unvoiced fricative
h /h/ =17 Glottal Unvoiced fricative
K /L / Retroflex Voiced lateral
dleh
d’ [r/ Retroflex Voiced tap
g C TEaT
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Additional Labels

ASR/ labels
Sphinx | (Sphinx notation) | Example word / Comments

Geminated consonants: repeat symbol
kk p a kk aa EE-3)
min a min a amma (mother in Tamil)
nn’ ann’ a anna (brother in Tamil) (suffix is after geminnation)
11 all aa h Hod e
85 g uss aa [T

English sounds
f f ool tool
Z Z 1 ZO0

[Hindi nukta: suffix q]
d’q ladqkaa SEET
khq khg a t "

[Hindi nasalised vowel: sutfix n]

)

aan k a h aan Fal
on k v on T [Hindi binduw at the end of word)]
J- j-ag ST (live in Marathi) [Marathi dental affricate]
r’ Malayalam/ old{ Telugn Kannada} retroflex r

4t May, 2011
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A Note on Suffixes in the Labels

1. Aspiration: Use suffix h to denote aspiration: k (%) versus kh (&)

-

. Retroflex consonants: Append * to denote a retroflex consonant:
t () versus t’ (£).

3. Flap: Use suflix q to denote a flap (nukta in Hindi): 4’ agar (3777

versus | a d’q k aa (AAShT1).

. Nasalized vowel: Use suthix n to denote nasalisation of a vowel: k

a h aa (F&T) versus k a h aan (F&T).

. Reduced wvowel: Use suffix x to denote reduction of a vowel: r
aa s t'r ax (YTs). Also, use suffix x to denote the two “short”
dravidian vowels: ex, ox (Note: Hindi short /e/ is phonetically similar
to Dravidian long e /ee/).

. Dental affricates: Use suthix - to denote dental afiricate of Marathai:
T, o, =H.

Priorities of suflixes: in decreasing order: " h g n x -



A note on using nasals
to represent ‘Bindu’ in the script

FPlace of articulation

of consonant after bindu

Label sequence

| Example word

velar (kkh.g. ohi

palatal (¢, ch, j. jh)

dental (t, th, d, dh)

labial (p, ph, b, bh)

retroflex (t*, t'h, d’, d’h)

ang k
kanggan
anjcal
alj]an
kan th
an d aa
ant

a n dh aa
kampan
a1m b aa

4t May, 2011
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ASR Standard Tags for Non Speech Sounds

Tag Explanation
<pau> Pause or silence
<ct> Clearing of throat
<tc> tongue click
<br> breath noise
<laugh> laugher
<burp> burp
<cough> cough
<sheeze> sheeze
<ct> Clearing of throat
<sniff> sniff
<|s> Lip smack
<ns> hiccups, yawns, grunts
<bs> Background speech (babble)
<horn> Horn noise of vehicles
<In> Line noise
<bang> Sudden (impulsive) noise due to banging of door

4t May, 2011
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Extra phones used
compared to ASR Standard Labels

Maratht  No extra phone used
Hindi: No extra phone used

Telugu: No extra phone used

Tamil:[ Ynicode| Phone Grapheme Pronunciation
L0 Zh pazham pazham
601 n~ kanakaamparam |kan~agaambaram
m r Paakar’kaay paagarkaay
$) t~ Raaman~aatapuranraamanaat~aburam

Contd....



Extra phones used
compared to ASR Standard Labels

Bengali :

"Phone| Roman Script Pronunciation Bangla Word
aal haalbriid'a haalbrid -?*EEIT#
aane |saanithlyaa(2) s aane th | aa A= QT
aani saanithivaa sh aanithiaa Hiz R
aao haaod'gaaa h aao d'q aa IR
aau laau | aau AN
aeo sheod'qaaphuli sh aesodgaaph uli f“TKG‘h_WT";FLﬂ'T
lu biull Biull T

oi nainitaala noinitaal el e

Contd....



Extra phones used
compared to ASR Standard Labels
Assamese:

Phone Assamese word Roman script Pronunciation
~n et bengena be~nenn'aan
Oi s mithoi m in th oi

a' st amita a'mint' aa

a'n Foreys ainya ain'n'a'n

a'i Xy haisya xa'issa

X X{Hy haisya X a'issa

ya' T haisya(2) x a'i s ya'

ya'n AT ainyal(2) a'inya'n




Extra Non-Speech Sounds used

Marathi
Tag Explanation
<babble> Speech or sound generated by other humans
<bn> Background Noise

Bengali & Assamese

Extra Tag Fxplanation / examples
=<T1ng== Phone ringing

—bn= Gemneral Background Noise
=bird= Sound of Bird

—qir— Air flow

< CTVy = Children Crwv
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Pronunciation Dictionary
ASR Consortium uses “common set” of labels as ptesen

Common set along with extra phones as presentbding
used for preparing the pronunciation dictionary.

Each group has prepared a Pronunciation Dictiooftge
specific language for Transcription of the data.

For our task the dictionary consists of commodsdynes
on http://www.agmarknet.nic.ingite, district names in that

state, yes/no for confirmation and other associa@als
related to prices.

The dictionary also includes multiple pronunciati@riants
and dialectical variations.
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Conclusions

With the experience of data collection and
transcription for_sixlanguages In Six statewe
feel that the labels used by the consortium are
easy to use and not confusing.

*/ASR consortium labels may be adopted for
other Indian languages with additional phones
where ever required.
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