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TE I ArERaT AEERd T8 9 TFE TH 9 TH deeady T R Jege
AT (.37, 19.2.2)

Introduction

In this paper, an attempt is made to describe the phonetic aspects of Sanskrit
language, especially Vedic Sanskrit, for purposes of appreciating their
significance and exploring ways of representing and using them for speech
analysis/recognition in Computational platforms like multi-media based linguistic
systems.

The Ancient Indian Science of Phonetics (TRrem) is first of the six auxiliary
branches of study (31§ - W& is likened to the nose of vedas) for the proper
interpretation and understanding of vedas. The other 9TFs are: <Y (Metrics)
- feet, &9 (ritual Directory) - hands, oy (astronomy) - eyes, e (Etymology)
- ears and THW (Grammar) - mouth (.7, 41-42).

Many sages like IO, STH, MNEIST, ATsTde, ANE, U™, UMY etc. have described
Phonetics, and as such, different ™&T works are attributed to them. Some of
these are common for all vedas while some are specific to certain veda/TdT.
Here, we shall concern with 9o & for further discussions. This work is
in the form of sixty verses and references to them here would be by their verse
numbers. According to 9, the purpose of the Science is to clarify the
proper pronunciation of utterances (I =: ITRUTATT BB - ILRET 2).

Contents of & &

As per dRRANUISH, TR deals with the pronunciation of the character set of
Sanskrit language at I, T¥, AT, 9, T and T levels. el SeaTer: | vt
T | CAET 994 | a1 HT: | S Qﬁwz Il (q.37. 4.2.2). What these signify is
further discussed.

U : literals (vowels, consonants etc.) beginning with 37. These total 63 or 64
(U1.=1. 3) twenty-one TWIs (Vowels), twenty-five ¥Is (stops), eight beginning
with ¥ (four semi-vowels and four fricatives), four I7s (doubled characters
under specified circumstances - explained in WTRITs), &R, 61, TEHEOGM,
SUHAME, B and FHN G (AL, 4-5).

T : accent or intonation of three basic types, viz., 32 (acute), 1< (grave)
and WA (circumflex).
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AT : duration of utterance - g5 (short), =10) (long) and gd (prolated) for vowels.

¥&H : covers places of origin (eight) of sound and effort of articulation (internal
and external).

¥ : balanced way of pronunciation (9.7, 31) having acceptable qualities
(4., 33, 36-37) and without defects (4.1 32, 34-35).

¥=ar-: : Euphonic combinations (including their absence at specified situations).
The process of sound production

After a living 'being' (3IT&9) comes into contact with things through intellect,
it stimulates the mind with the desire to express (its experiences). The mind
triggers the body-fire which directs the inner air column. The air moving in the
cardiac region produces a type of sound called #=' in the mornings having
TIET as the metre, in the thoracic region in the afternoon produces 'T4#' type
of sound having €Y as the metre and in the cerebral region in the evenings
produces 'd¥' type of sound having S7Tdl as the metre. This uprising air column
reaches the mouth after hitting the head region and produces all the JUls
(characters or literals) which are classified in five ways. ([r./=. 6-9).

Parameters of dufs

I (accent), He (time), ¥ (place of utterance), ¥d« (effort) and 3TIU
(external effort) are the five factors that characterise dufs.

s (accents) are three as IS (acute), 3S (grave) and F&ERA (circumflex).
The musical nature of these tones is referred to by attributing specific notes
in the fundamental scale of music as: 3G/ - M9 (seventh) and M (third),
3SR - 9 (second) and ¥9d (sixth) and TWRT - 9g (first), =7 (fourth) and
g¥H (fifth).

% (time) is 9 (short), <@ (long) or 3d (prolated) for vowels.

TMEs are eight - 3T (chest), ®U&: (throat), B (head), &M (root of the
tongue), S<T: (teeth), TTHHT (nose), ST (lips) and TG (palate) (AT.F. 10-13).

Ugd (3MI=T - internal effort) is of four types as ¥, 9oy, [a9q and HId (4.
7. 38).

31U (the external effort - ST&IYI) is of eleven types as T9am:, Ha:, &E:, AI<;,
1Y, 3TAIT:, 3TCUUTT:, HEIIT:, 3&:, 3T-a: and H&d:,

Word Accents - Hand Indication

The accents have places of indication on the right hand. 39 is indicated by
the index finger placed on the root of the forefinger. Ring finger is used for
indicating ¥a and middle finger for ¥=&. 31 is indicated on the little finger
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(UT.1. 43-44). IFEe T gives a very detailed account of §EETGAEN for
[FISAe. It is insisted that Vedic recitation without hand indication for accents
is detrimental to the utterer (41.7®1. 54), while with it the reciter attains supreme
bliss (4T.[&. 55). The correlation between accents, their attendant physiological
effects, particularly at brain, tongue and fingertips etc. is the subject of study
in neurolinguistics.

Accented word-types

There are nine types of accented words as (ending in 34<) 3J<i<r, (beginning
with 3T MRIEE, TS, AT (FNd preceded by 31R), TR (middle
I, wd, words with two 3as and three 3<Tis (Wf?f 45). Their examples
are: 3Rr, |, W, T, aﬁ?iﬂ ghawis, =, ggefd;, W@‘cﬁ respectively. (4.7, 46-
47). Places of accents are g&d (heart) for g, TdT (head) for 3T, HIHSG (root
of the ear) for WNT and A= (entire mouth) for Y= (1.7, 48).

The standards for the ¥@¥s (tones) are the sounds produced by: g - #JT
(peacock), W - T (cattle), I - 3TST9® (goat and sheep), TIH - HIF
(curlew), 959 - % (cuckoo), ¥dd - Irsil (horse) and TA9TE - 57 (elephant). The
standard measure of &I is AT (mora) which is specified for one, two, three
and half A™Ts (corresponding to vowels (short, long, prolated) and consonants)
is respectively that of the sounds produced by =¥ (blue jay), 9&@H (crow), Rrar
(peacock) and 9% (mongoose) (Ur.f=. 49).

Method of Pronunciation

The instruction for uttering Vedic characters is like a tigress applying just the
right amount of pressure while carrying its cubs by mouth; neither to hurt by
teeth nor let them fall (4.7, 25). Irsige is more specific for certain types of
characters, e.g.,

The consonant § when originating from chest (37T=) is to be pronounced like
the sound of clouds, kettle drum (§5™), water springing from a deep pond or
the roar of a lion, like the sound of clouds in the month of ¥Ts9< or the sound
reaching a cave, illustrated by Q‘Iﬁ% é@% (YF.H. 3.28).

For the guttural %Y, he specifies the sound of monkeys climbing down and
up in tree branches, illustrated in the hymn s_%%"ﬂT (Y.F. 4. 20.3R) to stress that
there should be pause between g, 3T and TA accents.

Between similar conjuncts, a pause of one mora is specified analogous to a
lustful cock’s utterance, illustrated by FHCISH (L.FH. 2.28).

For ST%R pronunciation, he illustrates with the word J3m: (.F.9. 22.2) that it
should be like a mother kissing her son.

For 9% pronunciation, he illustartes with the word W (Y.F.9.) that it
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should be like a mare contracting and expanding her vulva on seeing a horse.

For & followed by 9ai, he cites the bellowing action of a frog’s stomach
region as the way of pronunciation, illustrating with the words 3797 EEE) (L4,
23.\9%).

For pronouncing &, the instruction is like the puffing (exhaling) of men
carrying heavy loads, illustrated by = E'Di?f: (FF.9.).

For the Vedic 37&, the preceding vowel becomes heavy (guru) and is to be
pronounced like the moans of a lustful woman illustrated by Ms@f (.3.9.
4.2R).

Similarly, long vowels which are also heavy as illustrated in EIPIEE:E (QI.H.F'.
R%¥.3%) and are to be pronounced like a vulture spreading his wings in air and

contracting (IT./®. ITL, FUERINISRR:, 59-68).

Vedic acccents - types

Vedic acccents are pitch or musical accents in that they involve rise and fall
of voice. The 3T (3q - 3I9:; R - 39719d), which is the main accent in a word,
means 'raised' and the rise is one of pitch or musical tone. This main accent
also affects the pronunciation of the following syllable, as the restoration of
voice to normal level is affected during its utterance. The accent of a syllable
immediately following an 38 is termed ¥&d which is described as a AR or
combination of raised and not raised (3ai<) voices. The main accent also
affects the pronunciation of its preceding syllable, which is pronounced lower
than normal and is termed ¥=d¥ by W=, The other unaccented syllables are
all 31qar<s. Thus, out of the main accent of a word arise four different varieties
of pitch, viz., ITM, &N, TN and HA.

Words defective with regard to literals or accents or wrongly applied do not
denote their intended meanings. Such an utterance becomes 35 (deadly, lethal)
and destroys the utterer as in the case of the word €=37 (slayer of €=) where,
due to the mistake in the accent uttered, one who was supposed to have killed
g%, got killed by him (4.1 52).

Accental Semantics

A difference in accent accounts for a difference of meaning. As an illustration,
the word I¥H' is neutral gender and means 'fame' when 3 is acute, while the
same word means 'famous' and becomes masculine when ¥ is acute. Examples
are: YHdH I (FH. €.28.8); g-‘u@ JEATET (FH. 2.2.3); ER IR A (E.E,
¢.%0.4); etc. Similarly, the word 'SI§Iq is neutral and means sacred utterance,
the supreme being, true knowledge or penance (Cf. 3™¥&™r 3.3.114 - I<&q
q9T ST, ST&lT f9u: USuid:) when ¥ is acute, while it is masculine and means priest
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when ¥ is acute. For example, ﬁﬁ @TWW (.. 3.%.3).

Other examples of words identical in form but distinguished by accent could
be:

1. ¥ - they, those (nom. pl. of the base @%), as in ¥ T o= SIgar (F.F. 2.2%6.¢)
and T - to thee (dat. sg. of the base g¥1g), as illustrated in ¥ J I=4T: HiIT: E_Fﬂﬁ'ﬁ
(FEH. 2.34.29).

2. TE: - servant, slave (substantive), as in & € I IFEEAT T (FH. 2.24¢.4),
while &€ servile (adjective), illustrated in ar ) a‘UﬁTNT W (F.H. R.2R.%).

3. H’Fk[ - neuter, meaning ordinance, (solemnity, stay) as in T&dT ’d’ﬁ'—[ B0l HgHT
7 (E.H. 4.24.R) as against Y& - masc. ordainer, upholder, as in ¥AT Jags==g
TS (FH. 2.3%.3).

4. TWA - neuter, cord, rope, as in REISE] T A (F.H. 2.28R.¢) as against
M - masc. bestower, as in AT AT AT (F.H. &.8%.3).

5. §IS¥ - twelve, illustrated by 3% HTET ’ticwid_l FAE) Sjcnq'cl: (R.H. 2.34.¢) as against
FIEW - twelfth as in IARIT IR (F.H. 19.203.%).

6. 3F - neuter, earth, as in FHARMIRRT 3FH (FH. 2.¢4.4) as against 3 -
masc. abundance as in HNEAEANTR EAATSTIoGT; AT MEARAT T Gog (R
2.2%0.%, 20.%¢.2R).

7. q_am'f’:[ - to you two as in 3RF=T ﬂ:@gil‘ﬂ"l"’:[ (F.H. 2.20¢.R) as against IHAF
- to the two youths, from the stem yuvan, as in THT ghAT 71 FRHZ:; TEH F47

JAEE (F.F, 2.219.23, 3.32.\9),

8. & - neuter, demonhood, (injury?), as in SFQII"«I(] <&t JeidH (R.H. 2.R2.4) as
against T&: - masc. demon, as in HTHIFLET AT AT A1 T&T: YRR (FH.
2.34.%0, \9.30%.%8&).

9. aN®T - neuter, expanse as in THasar aINFE=T YT (FF. 3.4%.3) as against
A - masc. expanse, as in ﬁﬂﬁw Elﬁ'HTﬁ Uy (EH. 2.44.2) etc.

Accents as word-category denoters

It is noteworthy here that words denote different class of objects when accented
differently, i.e., accents have a link to the objects referred to by them. As a
generalisation, we see words ending in 33 are substantives (Cf. ™he HF of
=99 - TS 3€M:), while those with initial accent are adjectives, as these
amount to an implied Eg‘gﬁ'% compound interpretation, i.e., 'one or that which
has (word stem meaning)'. This point deserves deeper consideration as it has
a good potential in guiding speech recognition, in terms of supplying 'expected'
categories of word and lexical category search.
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Compound words in Sanskrit have their meanings derived using the grammar
rules wherein the constituent nominal stem meanings, suffix meanings and the
compounding (or sambandha) meanings are involved. While a same surface
form of a derived word could have two or more different processes of derivation
with their different semantics, the determination of the appropriate meaning
in a given context may be possible by considering the accents.

Illustrations of meaning change due to accent-change

To illustrate, the word 'S=:' which is a compound word, has two
constituents, viz., < and ¥3:, where ¥ means a killer. In the case of Elg??ﬁ%
compounding sTs('sl'{ the first word retains its original accent and hence ¥ is
acute and the word would mean 'one whose Killer is Indra'. Alternately, if the
second word is accented, i.e., J is acute $=I: (this compounding is called
dcq®eY), it would mean 'Indra’s killer'. A Vedic episode explains how a mistake
committed in reciting this word in a sacrifice by €T resulted in a counter-
productive consequence ISHITEATESIFIIEIT TEACEIR: T (T, R.4.2.2).

A similar example is quoted by sage Ja¥fcs in HRT regarding the word
TGYYAT appearing as an adjective of a sacrificial cow TGITAHIIATEUTHAGRIAT
@ad, which when resolved as dcJ®y, TSYIAT (RIST T | gugdl =), would have ¥
acute and mean 'big (fat) and spotted', while as a ‘el@iﬁ% compound W (a.
. 4.8.2R) (WM YUl =T 91 - as opposed to &f_ﬁ'ti'q_cﬁ (0.5, 4.8.21), ¥ would
be acute and mean 'one whose spots are big'. Obviously, one has to be precise
in choosing the proper type of the cow (cow is big and has spots or cow with
big spots).

Range of accent meanings

TaTT (optative), 3TdTE (polite),
ST‘-{?TGFTIT (seeking permission), HRTEAT (probability),
=T (giving free choice), 3I%™ (impossibility),

fA7=vr  (invitation for a particular PRI (continuity),
thing),
9) Brarfaui (condition),

AT t),
(request) TRATEANER (iterative),

3Ry (benediction), . :
HHEI (simultaneity),

3TIET (seeking permission for a
free choice),

A9 (order), 8qAd (causative),
FIeIHA (cause-effect),

H¥ (ascertaining by question),

HTHYGET (expressing one’s purpose),
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UTdhT» (occasion), PECIGECE] (reply to a question),
=31 (desire), e T (hurry),

3T (hope), 3™y (bad feeling, ire),
3sTaaT (recollection), TR (wonder),

8T and W ET (derogatory and that UgTH (ridicule)

affecting action only),

etc. while prescribing verbal tense/mood markers and describing sentence
accents etc. Thus, a same word to convey different aspect from among these
is accented (stressed) variously and thus, the accents are helpful in determining
the speaker’s intentions. (Cf. ¥ggR in dTY<I@ on word-meaning relation, ....
BT Ah: WAL ....).

Experimental Indications

It is also seen in neuro-linguistic studies that the processing of natural language
speech in the human brain is markedly different for noun and verb-forms and
that ambiguous words with both these roles possible are processed in a
peculiar fashion (e.g, a word like 'rock'). Details of tongue, lip and even tip of
the fingers experiencing electric wave flow while thinking and problem-solving,
is brought forth by modern experiments. Even changing beliefs and habits by
using neuro-linguistic programming has been shown to be effective. Thus,
involuntarily, a perfect system for preserving Vedic texts free of any distortion,
as also to ensure perfect physical and mental health (thoroughly uniform
utilisation of all regions of brain and its activities as shown by Prof. Poppel’s
experiments) are achieved by the study of Tr&m 4T,

More examples/discussion

We could cite many examples of the same words being nouns and verbs in
isolation, derived through different root-suffix combinations, determined on the
basis of accents (e.g, THAFIRIANT H=T IAATLAT (.5, &€.%.8.\9); [ATA]

Hi=T - is a noun here;

ATETH: AT B AT YU FAT AT (T, 6.2.¢.%); I [[ER] - I is a
noun here [mas. acc. plural in ¥§ ending], only ¥d: derived from I pronoun,
as its suffix 9w is f&q - I - changes verb accents;

AT - T AT JATSSHAT HERART: (FH. R.6.22.2); T WA« TR e Jfere g
(4.9, 3.2.22.¢); when meaning similarity or analogy, I¥T is unaccented - J9T - [as
in these two cases] and does not accent verbs and only J3T derived from Ig
pronoun, as its suffix 9% is Tq - 7T - changes verb accents).

IO has enumerated various circumstances for the change of default accents
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for nouns, verbs, particles, compounds, affixes etc. in 3ETIRI. Few examples
are:

1. the word T¥™TgT occurring at the beginning of the foot of a verse with four
different accent patterns [with the first shown form meaning 'one who destroys
all (hostile)', while the other three forms having the same meaning as 'always,
at all times' or lit. 'on all days'] -

i), ST e g R W aegq (. 6.6.6.4); UEUS - AR R | gy e
T |

if). 7 IETHT FFAT TRl S IvEE=a; and TRrehaaT SrsTerey qEiT RsaTgt S e
(q.3T. 6.\9.2) | UUIS - (?) USEH IGT ANTIRRLAT T AT ?

iii). T TIAT I TeH [FATGE I GHTREAET (TH, $.6.6.3) | TUTS - ARl -
TRT - FEETH B USH |

iv). FraTHET senfEv 9 RrargrsdrAEan (3.H. ¢.2.4.8) | wEws - fat | et | s
FEH g I<gTH |

2. the word =T (three accent patterns),

i). TTETET ST AN (T.H. R.3.2.2); TEUIS - SR SATR-3T |
i), 7 SR s (3. £.2.2¢.2); URUTS - ST SATR-T |

iii). THT o TR (T.H. 2.6.24.2); - TSUS - ST SAT=-37T |

3. the word WTqﬁﬁT (three accent patterns),

). 3¢ WETRET MR (TH. .6.2.4); - TEAS - W@ ST Fmar-giadr |

if). ST T AR sraRd=aTtanT (3., 2.6.3.9); RIS - AETGRET Sy amat-gr
iii). ST TG M9 ST (.H. 2.2.2.); - IGUIS - WATGIIAT ST @ral-graay |

4. and 9TSI9=q: (accent change causing it to be a single word or a compound
word)

i), AT AT ASESISEE IYE (H. 2.3.24.3); USUIS - AT | SR UEH
(RIST=T?)

i), AT 9ISt ISTE= SO (AU, 2.6.¥6.3); ISE= gaHEg (TS RU6.E.%); YEUS -
IS BT I | SEH TR USH |

Verbal accents as sentence delimiters

The author’s study of about 30000 verbal forms occurring in d=RT Higdr have
revealed many interesting aspects of word-meaning relations thru’ accents.
Verbal accents are dealt with in great detail in 3T®T¥RIT and are quite significant
in semantic extraction at sentence level. All words are unaccented except one
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syllable (3T& qq*—iehqc?H\ - 3TSTAMT. 6.1.158) is the default rule. Then, verbs are
all unaccented except at the beginning of a foot of a hymn (g HIHITE -
STETITT. 8.1.18) or when in association with the pronomial forms of RIS (H@ﬁﬁ?ﬁ[
- 3BT 8.1.66) or with certain particles designated o etc. (FuTad=IeE~<
.... - STETARI 8.1.30) or when followed by another verb (TAgias: - 3TETAMI.
8.1.28). By default, the verb is unaccented as in - tl'ﬁ&?j aﬁ?ﬂ‘r weTta (T.9.

3.%.8.%); - YEUIS - .

A few sample illustrations of accented verbs are:

qTETET - JSTEH ToY HETH (T.37. 3.9.%); I AT Sriieed: (T.H. ¥.8.%9.2);

frgfae: - a1 fwit wifg Wi T (. 2.2.22.2) (7 - R Tl - R, T T Ty
HT%WT (TH. 4.3.2%.2-3); T WNTIIATIUTET YTaTa °||\3'|H (.. R.2.6.8); ﬁ'@le_q’ﬂar_q’
o= ETHH (T3, R.6.22.20); W@?ﬁﬂﬂﬁ?ﬁ?ﬂhﬁ?ﬁ‘d ATSTIESTT a7 IS TG (.31, 2.32.2)

ﬁmu@ﬁ:ﬁm@ﬁmqﬁww (AT 3.%.¢.3) - %WW Joq Y-
TTRIE 7 (T30, 8.8%.2); - IUGE fae=aaas; SAaar=susIsRasiag augt: (3.
. 2.8.22.R); - Tasqags?

IO - I T JeHET T qﬁqﬁﬁ(ﬁq 6.2.92.2); TR AR« THAT HEISSE: (T4,
xzcx%)l(w% STg:); ST - sts—g (TH. 3.R.¢.2-R); W% 3TTg:; Bl
IEEU chH-S'\IIH uvudlcuwl cplgrcpwsﬁr (T.H. R.%.2%.2); | RIS - 01’>|§I'?II(‘I EEREW a;%ﬁr
gI-8T | A I Here, as accented and unaccented forms both give rise to the
same surface (combined) form, the study of accent change is necessary for

proper IR 984 during HH-9T5, i.e, JIGT+3MMH = FAGTSH; FHET+IH = RIS,

(Fadafz...?); o Srafa o & fy g (- 3afd - 3. &.R.9.%); aﬁﬁvﬁv@ﬁﬂ’r
TRemEfd (- T - 3F. R.2.20.3);

& TR - oAy f§ BT HARE: (TH. ¥.2.4.2); qaT Faia (3.8, .4.%.2). In long prose

form of ST&IUT texts, sentence demarcation is easily done with the accent study.
Heuqss and HHEETS also deal with these considerably.

Specialities of Vedic Sanskrit

The accentual system as occurring in the Vedic texts and as described by 9=
in TSI (AATHIOT) sometimes show differences and hence a set of works called
UITAI=s specific to individual Vedic branches are also needed to study accents.
[These could be included under T=remm W]. Besides these, there are also many
other S&-¥=Us which describe Vedic Phonetics.

The various phonetic processes in the Vedas include, character set actually
used in particular METs, exceptions to ¥Jas, doubling, elision, elongation,
augments, modification, cerebralization, aspiration, euphonic combinations,
distinction and unitization (anaikya and aikya), sub-types of the accents (37

as T¥, TT%A etc., WNA as ™, &9, UIHE, Wfdgd, URgd, qUAFH, JAMMART etc.),

526 Parankushachar Institute of Vedic Studies®, Bengaluru




PIV'S Silver Jubilee Souvenir

hand-signs for accents, %d% and ™% 37{¥Ns of different kinds in different
wMETs, HH, TF-Yd, TWEIRh and its types and description of the various Fuf-%%
parameters.

o3 1S (Vedic syllable characterisation)

As an excellent means of preserving the Vedic texts free of distortions in oral
transmission, the ultimate step of describing every Vedic literal is practised
which is known as IU-3H 916, U3 is of five types as: Y[@ FUI-hH, T JU-HH,
AT FU-RH, 3§ 99, and JUER JU-HA.

("hI: ELHYh: HITARMERAEIYT | T o JUHN 9 9 JUHAT: At I") |

In the last, we have the complete information of Vedic texts. This is brought
out in the following verses:

"G T T SO Il Sgdl dd: | Sdde quigss A= a1 [for consonants

8 parameters],

"JTTHE UTRIHTT YETel JYThAH _ | TIAIATH HEThIS: Wahiad: 1" [for vowels 8
parameters],

"IETATTG FAUI AR IESad | T Saarsiid URETaeR-—q

STATFTITEATY TG | WA T 99 SHesenagas: 1" [for accents 10
parameters],

"I UHT: LGV  THIH 85 dHANT | FAST T T39 Hith TFTeeh dad |
YIRS YA TIET TITRYT | A==e S &% JA: Tehifadr: |
TG I d T: | ITgRaidr uAl: & AT 3&7gd: |l [total per syllable

26 parameters],

H T TUER {aqushH fag: 1"

These constitute the twenty-six parameters for each syllabic definition. Given
below is the typical Vedic character set with these details.

"IE W\ ST ATIEEd 8 T JUNAS 0 Hd TId Yeh HIHeh a1 <ddish STelor

"ITE A& ST AR g T TURArS 0 T9gd 93 Tg Jii5e arg Sadieh STl Siid
"1 AT ST AT g T TIRAIS 0T T9gd 3 T3 HifSe a1y Sddreh STefor SIid

"I AT ST ITG B ATIHEAS [SIgred vl T9gd Tae Yeh Hileh 319 <adreh STalo
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"I AT ST TG I ATIUEgArs TSgid &0l [99d uae g "1 A <adre selor

"I AT ST TG I ATIUHgArs TSgied vl [9gd waa T |1 A <adren STalor

"IIE AT ST SEEAIEHgd 3T T JURd 3TUUS T 99 Uhd e A iH
TIATHR FTRIVT ST g& |l Higd IHI,

"IIE AT ST QAR IS T JURANUE ST T9gq vgd g A= i <adre
STRI0T SITd <19 HAT Higd S,

"I @ ST AEAAITHET IS T UM 3TIUS 0l Tagd e T AT JiH Sadre

"I @ ST I T BTN AT FF ATIIEEATS SUHgAIY 8 TSl Il fagd I

Tg A B <adreh ST SITd QY H3T Aigd HehIL”,

TIA Yok HITch 3Tch Sadleh SRl SId g&d 3T Higd @ehIL”,

"E AT T TTRIHETI G T SYHFES fSgmaard o faga v 7§

"E AT ST AQUERAA §IHS T SUTHES [SIgg v [99d yae g 71t arg

"IIE AT ST ATIEgAg] I JUNAIS 0 Hgd TId AT STERMT TR, 918
= IERSIECECIC IR WWWWWWWW
mﬁﬁrﬁﬁaﬁrmwwm Y HIAT Higd YRR,

"I W@ ST ATdEdgg QEEdIEgddd IAU8 BIE TURAEUs s fogd voa 1§

"IIE AT ST ATGIEgAg] I JUNAIS 0 Hgd TId STIHTEG STERMT 3T, A1

wﬁaﬁﬂﬁmwamﬁwwwﬁwmmﬁmﬁm

SATNIT IHR, IR TgHTHS S5 Sadleh STalv SId 4 |3 Jigd 3R,

"G W@ S 30 S SgHG S0 TE YId@ 31 ATG GUed a1 <ddlsh STelor
ST god T |1 Higd Heprd,

"I AT ST 510G T SIS haul TTHE Tad 3 "I qUsHd 3 <qdrsh
ST STTa fgdig TO=1 |91 Aigd @R,

"R A ST BP0 T SRS S TE ThE Y "I GU d i adre de
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"EHT AT T TS T e 0T ST T Ud 31d A Ii{d 85 <ddTh
G SITa =g TR H3T Higd ¥R,

"GTH AT ST ATQ T SIgTed vl T Tgd 3T HITeh Jgd a1 <adieh STelor STd
TIH TR |1 Higd IR,

ST ST fgarg TO=T |91 Aigd G,

"I @ T TG I S 0 T8 Td 3 J1 TUHd i Sadre & Siid
"EHN AT T TG T TG 0 ST T TId 3 AT IO §5 S9dTh
g STfq Iqd TR |97 Aigd ShR”,

AT IR SAd ITH TR G Figd STehIL,

ST 9o T |91 Higd Th,

" T AT S T AT d SgHT 0 TE Tgd 37 A IUgd 31 <qdre
ST STITa Tgdird TI=T H3T Higd SehiL”,

"IIE AT AT T T ATqaTed g S0 TWE Thd 31 A IO8d iH <adTs &g
"EHT AT ST T T UTaaBa gy 0 SYRATaEE uad o ’Hie IWEd 85
TR AT ST 9qd TR H 9 gHR,

"IIE G Sd AT gt TR 79 T giqdted SR T WE J9d 3 A
QI 3T Saareh 999 STTd 399 TR HT |igd THR,

"GTH AT ST ITETHSTIMET ¥ S8 0 TE vad 31 Jeh qUsd a1 <adieh
ST ST IH Fq=7 H31 Higd qehr’,

"ATTHTE AT ST STETHGTIMTT ¥ TG vl ATAEIE Tgd 37 HIeh I 3T

"I AT ST STEAHGTIMNT T TSgRT vl TE Tgd 31 A IHd M <adrs
"ER T ST STLETHSNMNT T TS 0 SUITaage ggd 3 HIEd qend
g IqATh &g STTq Iqy T HT Higd ¥hR,

"IIE W@ S AT g ARE STEaoMMET 219 TSg S0 e Jgd 37 JTw
T 3T <qaTeh 99 S I8 €93 | Higd AR,
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"G W ST IAUS T YUY h0 TE YIS 37 A T I SadTeh STalvl SIid
JYH T HIAT Higd THR,

JAT TR I Ggd ghR”,

"SR AT ST ITUS T TIAF IO SYRANT T T 37 HIBh T 55 addTsh
AT STq Iqd TR |91 Higd dHR",

"IE AT ST ATl [T [IRE ITUS T IS 0 WE Thd 3 A IUsd
3Teh QAT 9T ST IAH TR |31 Higd ABR",

"TE AT ST TG T ST vl SYGYE T9d 37 A1 JU{d a1 Sadrsh v
ST (3T=q 2 E9T Higd) ARe IsR”,

"TIOATT ST STHEAHBTATCINT T [HgRrme vl SYGYY UId 37 "I GUEd 31
<qATeh 9% ST (3T=AE H3 Higd) IRE Y&,

"I AT ST STEASTEATI RN T [SIgTs 30 SYcE Uhd 31 "I Jsd
M Tgdre I S (STET HAT Higd) WRE S@R,

"TE AT T ITEAT T STIBRA==T 60 SYEYE YId 37 HIS TR 85
AR 9T ST (3T 3T Aigd) RE @R,

"E @ ST IAEAT T SIS B0 SYCYE YId 3 HIG G d 85
TTATH ITT ST (AT HHT Higd) AR sy w@onaey g,

"ATTETE W ST A1 T " TR S0 9gd 99d o "I aUsd 9y
TTATH K ST (S G FGiga) HRE R,

AT AT ST 7 T SgaTd Aladiedisigy ol [99d Thd o "I e d
AT IFaT [ ST (ST |31 Higd) ARE ¥,

"ATTHTE W ST I SIS ¥ gaqe g & f9gd uad 31d AT
TUET IH qame I[E ST (S |31 |igd) Re |er”,

"§HN AT ST HUSTANGART I TIPS T9gd T 31 HIh I5d 85 <9dh
I[E ST (ST 37 Figd) ARE (F087) gHR",
I STd (S H31 Higa) ARE (IT) g,

AT W ST G T Hgam SRS 0T T9gd 93 310 J1e Jargd 37
AT Y[E A (S 97 diga) ARe SR,

"I AT ST ITUS T [JAgaa aig 0T T9gd 9Fe 0 "I qaigd 3T
<IATHR TE ST (ST A7 Higa) ARE STHAAER",
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"STTETH W SITHA hUSTINGATRT T TRUMET S0 Togd Tae o1 Al Jaigd 3T

"ATE AT ST ATTERT AT TATRE AITaehI9TRINT #1= JednIHT vl 99 Uad U Hiieh
AT 3T <adreh [ S 4R AR,

"IE AT AT TIga ATERTINT T @R Sl TSE-add [9afsid [9gd uad 78
A% qargHd 3% <adis X SId HRE haaeEn”,

"IIE AT ST STEHBITAINT FH ATIUEgdB8d Hgday g4reigil &l fagd a3
TRIRNIT VARG FhTT, T8 W@ ST I SAHSMIN TN T TG 7 HI0T ST

""" TG A ST SRS TN T THgRT v SYYE TId TERRT SAUHIR
Th, A€ Wi ST IT AN M BJF ATIHgAS STHEAAY g Sigiy & fagq

'S YT ST ATTaeaRig ] I TURES w0 [9gd yae FgaiEe ged SHaId e
FAMGIRd 7% AT Jd Gaed TgHI=h 7 T SI-d i 9uel A% qod i [aRE Tq
VT, TEATIRRT THHATS ATTHhT 968y Aiegd HaqEred & Jei-1e |igd, Jardis
T THATS HTEH AN W 7 R-AREY Heiad Irqaise arg <qdis STalvl S
" AT TRV ST Eiiash U7 Higd dSi-g B W AT snAqeg <o i
HIGT HUSTHRI FIE S FSTEAeT TN T g TIEIHIET IS Y Higd”,

AT IqATR RE ST AHE IO HGT RRATSRIG AT TR T AR g A
HICT USRI Hgw ST gueaqed g T g gedeIHIgd e ¥ Higa”,

HATGT HUGTHR HET SIT-Id heh[hahlHaqed Ty Y T FEITIHIEd Qe < |igd”,

HTST SHUGThI HE SI-1d gueaqed g T T hehlhhreaqed Ug W T gaaeIHIgd

"§g TTATH I A TSTE IO Hgd SATHRFeI T T 9T GG T geaed AT

HST AT HUSTHN FIUE Hged HAGR ST TSigigaqed € X gPId HUHS
TIHIET TaY UTd A WA &Y |iga”,

"gg TIATH I ST ST T[0T Higd arwrrfhmgw—cu TET =T AN 3TAJRE o g
W\ HITST AR USRI HIAE Hgd FHGN SId TSGigdqed R &L gRT hUHS

"§] ITATH I ST TS 0T HWigd SR ed= TG =TE AT AR < §eId

AT H6T AR HUSTH FIAE Hgwd HAGN SIAd TGadqcd UG L gRT HUHG
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TS TeaY TId M- WiRd @< Higd",

"gg TATh IR SITd ISTH IO Higd 3H|W-|ch|§~v<4rcq Y@ =T AN AR o gl
A HIST AR HUSTHRY FI Hgwd HAGR ST TSTgiadqed HUE T gRT HUHS

"G ITATH A9 SIA TSTH 07 Hige SFTHBIFed=T TG =6 I AAYRg T e
Wi HIT6T AR HUGTHRRT FR Aged THARN ST TSigigaqed e T gP{d HUIHS

TIHIEd Had¥ Tad Ulidgd WRa &< digd”,

"gg TATh IR SId ISTH U7 Higd 31-||ﬁ°hl§(*<4r€<4 Y@ =T AN AR o g
W HIST ATRT HUSTHY FId Hegwd HHAGH SIAd TSTgiadqed HUE T gPd HuHS
TG TGaT Tad aUsde- WRa &Y 9igad”,

"gg TIATH I ST TSTd IOT Higd mﬁm‘gw«u TET =T AN 3TAJRg o g
WA HIET AR USRI HIAE Hgd FHGN SId TSGigdqed UG &L gRd hUHS
TG TcIaY IId qIegd ig &Y Higd",

"37%h IFATh R SITA A" 07 Higd TAHATGIS T 1@ =TH I ST A o
TIRT WA HITG-T HUSTHIRT FIE ST HIF HUHICT TIH T gPd g (H) TIHET

TEd T Higa'.

Conclusion

Thus, the various phonetic aspects dealt with in the ancient Indian & ¥
can be an invaluable source of ideas for an objective study of speech processes
with the help of state-of-the-art techniques and equipments, so as to serve the
purpose of developing utilitarian speech recognition systems for Indian
languages. An objective set of evaluation criteria is to be developed to cover
all the various T_T&T & contents (especially Hqarec Was) and Vedic texts and
their study and structural modelling etc. is to be undertaken. A phonetic
database of Vedas is to be the starting point and a multi-disciplinary research
involving Computer technologists, Vedic and $astraic scholars and neuro-
scientists etc. is to be initiated to get a proper understanding of the issues,
their handling and Ancient indian Phoneticians’ and grammarians’ contribution
to Natural Language Processing and Understanding.

C-DAC has taken the lead in defining and developing Standards for representing
Indian character sets on computer media through the GIST range of products
(hardware and software) for various platforms. Annex - G of IS 13194 : 1991
on ISCII describes the Vedic accent-marker use thru’ Computers. Recently, we
have rendered the 79 HgdT computationally. With many other texts in Tram,
nirukta, fH9vE, WA, HATHAIRT etc. available in machine-readable form, we
wish to endeavour more in the area of accent-meaning analysis in the Vedic
module of our <& (DESIKA) software. %, ™9vg and such other etymological
works are also being integrated into IR% to have Vedic Concordance in a
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computational form to facilitate such research. Necessary software utilities
could also be developed. Efforts for getting the other Vedic texts in machine-
readable form are also under way and with divine support, we hope to contribute
to this field significantly. We now end with #T J=a<i¥%’s concluding prayer in
HHET TTgehl :

TR TR - T UTh-Sh A BT T—-IIT: AT ehaay [ hT@ @ g a2 |
TR AIIATSTY HIANg TG SR TS Shicsehles SPIHT HogHIqa=aardr Y&dra: |

W I ST | XRIEE]
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