L2/17-200

TO: UTC

FROM: Swaran Lata, MeitY

SUBJECT: Recommendations to UTC #152 , July 31-August 4 2017 on Text segmentation in Indian
languages

DATE: 16/06/2017

1. Background

2.

a)

b)

Document: L2/16-161 : Proposal to add ABNF based Orthographic Indic syllable
definition(appended at Annexure ‘A’) and guidelines for proper text segmentation in Indian
languages and guiding principles of line breaking in Unicode text segmentation (UAX#29) .
This document covers:

i Indic Orthographic syllable definition
ii. Additional sample examples of tailored grapheme clusters
iii. Indic syllable boundary determination
iv. Examples of Initial letter styling and Vertical text segmentation
V. Guiding principles of line breaking in Indian languages
vi.  The precise list of characters with their Unicode code points of all the categories of
the characters of 9 scripts which constitute ABNF definition (Refer Annexure ‘A’)

Discussions on L2/16-161: Presentation was made at UTC meeting #148 held on August 2-5,
2016 for highlighting the issues of text segmentation in Indian languages. It was suggested
that the Unicode utility tool should be used to test data to identify the gaps in
implementation of text segmentatiosn for Indian languages and to report specific problems
w.r.t UAX #29.

Action undertaken as a followup of UTC#148

a)

b)

Using the utility tool of Unicode (http://unicode.org/cldr/utility/breaks.jsp ), the sample data
of Devanagari based languages[Hindi, Sanskrit (Excluding Vedic Extensions), Marathi,
Konkani, Nepali, Bodo , Dogri , Maithili, Kashmiri, Sindhi] was used to test the existing
UAX#29 rules viz - a - viz the proposed Orthographic Indic syllable definition (Refer
Annexure ‘A’). The test data mainly covers the combinations of conjunct characters,
conjunct formations of consonants etc which sometimes don’t get rendered properly.

The output of the tool has been compared with correct segmentation expected as per
Orthographic Indic syllable definition. It was observed that Rule 1 and Rule 3are already
implemented in the Unicode utility tool which is evident from the tested data presented at
Annexure B. Following examples also illustrate this :

| 3

VmCCv C

p. 3HL [I
V CCH
The words covered in Annexure ‘B’ having CHC as a part are not being resolved properly by

the Unicode Utility tool (Refer column 4) , which when segmented as per ABNF definition
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gives the correct output (Refer column 5). This reveals improper implementation with
reference to Rule 2 of ABNF.

3. Gaps in Utility tool implementation:
The following gaps in implementation of Rule 2 have been identified:

Improper break points of the following combinations:

consonant + virama sequences + consonant (CHC)

consonant + virama sequences + consonant + vowel sign (CHCv)

consonant + virama sequences + consonant + modifier (CHCm)

consonant + virama sequences + consonant + vowel sign + modifier (CHCvm)

a0 oo

The combinations at a, b are already covered in UAX#29 in the table 1la of section 3. The
combinations at ¢ & d need to examined and addressed.

4. Recommendations:

The data correlation was done for the above identified gaps. The errors due to non -
implementation of Rule 2 in the Unicode Utility tool are marked in red colour. The corresponding
output using ABNF Orthographic Indic syllable definition is shown in green colour. The corrective
action w.r.t Rule 2 of ABNF implementation will require following additions in the UAX reports:

a) UAX#29 (UNICODE TEXT SEGMENTATION)
i.  Proposed addition of Tailored Grapheme clusters :

The combinations at above defined 3(c) & 3(d) needs to be added as tailored
grapheme cluster in the Table 1a.

Examples Characters Comments
3t (CHCm) 0930 T DEVANAGARILETTER RA | Combining
Word Z?‘ﬁ_r 094D ¢z DEVANAGARI SIGN character

VIRAMA sequences

0917 31 DEVANAGARI LETTER GA
0902 ¢ DEVANAGARI SIGN

ANUSVARA
WRT(CHCvm) 092B % DEVANAGARI LETTER PHA | Combining
Word : %Big 094D : DEVANAGARI SIGN character
VIRAMA sequences

0930 ¥ DEVANAGARILETTER RA

093E <T DEVANAGARI VOWEL SIGN
AA

0902 <: DEVANAGARI SIGN
ANUSVARA




ii. Proposed addition of new section

The standard Indic syllable
e An V(Independent vowel) or a combination of V(Independent vowel) and
m(modifier) is Indic syllable - V or Vm
or
e Asequences of consonant(C) + virama(H) followed by consonant(C) — CHC
or
e A sequences of consonant(C) + virama(H) followed by consonant(C) with
dependent vowel/modifier or both - CHCv, CHCm, CHCvm
or
e Consonant with virama (applicable only at the end of the word) - CH

Indian languages syllable boundary determination:

Using the above Standard Indic syllable definition, the Indic syllable break never
occurs between the pairs of characters as shown in the table below:

Do not break between Examples
Vv m VXm
C v, m CXv,CXm, CXvXm
C H a)CXHXC CXHXCXHXC,CXHX
CXHXCXHXC,CXHXCXHXCX
HXCxHxC

b) C X H (applicable only at the end of
the word in Sanskrit , Nepali, Dogri)

C H v, m CXHXCXv, CXHXCXm, CXHXC
XvXm,CXHXCXHXCXv,CXHX
CXHXCXm ,CXHXCXHXCXvX
m,CXHXCXHXCXHXCXv,CXH
XCXHXCXHXCXm,CXHXCXH
XCXHXCXvXm,CXHXCXHXC
XHXCXHXCXv ,CXHXCXHXC
XHXCXHXCXm,CXHXCXHXC
XHXCXHXCXvXm

Theoretically there is no practical limit of CHC, but the known limit is four in Sanskrit
language (Excluding Vedic Extensions) and two in other languages. Example of

maximum four CHC combinations is &= is formed viz CHCHCHCHC.

b) UAX#14 (UNICODE LINE BREAKING ALGORITHM)

The definition of Standard Indic syllable (Refer UAX#29) may be used to break the line and a hyphen
should be inserted at the breaking point so that word can be read intuitively however the language
specific morpho-phonemic rules could be used for hyphenation as U+ 00AD (soft hyphen) is used in
some Indian languages such as Tamil and Malayalam rather than inserting the hyphen character (U +
002D).



Annexure A

ABNF based Orthographic Indic syllable definition

V[m] I {CH}C [v][m] | CH

This definition is a combination of 3 rules:

Rule 1:V[m]

Rule 2 : {CH}C[v][m]

Rule 3 : CH (This rule is applicable only at the end of the word)

V(upper case) is independent vowel

m is modifier(Anusvara/Visarga/Chandrabindu etc)

Cis a consonant which may or may not include a single nukta

v (lower case) is any dependent vowel or vowel sign (matra)

H is halant / virama

| is a rule separator

[1-The enclosed items is optional under this bracket

{} - The enclosed item/items occurs zero or repeated multiple times

The Unicode code points of above categories of the characters is given below :

CANDRA LONG E...DEVANAGARI
VOWEL SIGN UUE (0955..0957)
H) DEVANAGARI VOWEL SIGN
VOCALIC L...DEVANAGARI VOWEL
SIGN VOCALIC LL (0962..0963 )

S. Scripts Consonant(C) Vowel Independent Vowel dependent Modifier Halant
No. \Y v m (Virama)
H
1. Devanagari A) DEVANAGARI LETTER A) DEVANAGARI A) DEVANAGARI VOWEL SIGN OE A) DEVANAGARI | DEVANA
KA...DEVANAGARI LETTER LETTER SHORT (093A) SIGN INVERTED GARI
HA (0915..0939) A...DEVANAGARI B) DEVANAGARI VOWEL SIGN CANDRABINDU. | SIGN
LETTER AU OOE (093B) ..DEVANAGARI VIRAMA
B) DEVANAGARI LETTER (0904..0914) C) DEVANAGARI VOWEL SIGN SIGN (094D)
QA....DEVANAGARI LETTER | B) DEVANAGARI AA...DEVANAGARI VOWELSIGN Il | ANUSVARA
YYA. (0958..095F) LETTER VOCALIC (093E...0940) (0900...0902)
RR...DEVANAGARI D) DEVANAGARI VOWEL SIGN B) DEVANAGARI
C) DEVANAGARI LETTER LETTER VOCALIC LL U...DEVANAGARI VOWEL SIGN Al | SIGN VISARGA
MARWARI (0960..0961) (0941..0948 ) (0903)
DDA...DEVANAGARI C) DEVANAGARI E) DEVANAGARI VOWEL SIGN C) DEVANAGARI
LETTER BBA (0978..097F) LETTER CANDRA CANDRA O...DEVANAGARI SIGN
A...DEVANAGARI VOWEL SIGN AU(0949..094C) AVAGRAHA
LETTER UUE F) DEVANAGARI VOWEL SIGN (093D)
(0972..0977) PRISHTHAMATRA D)
E...DEVANAGARI VOWEL SIGN DEVANAGARI
AW (094E...094F) SIGN NUKTA
G) DEVANAGARI VOWEL SIGN (093C)
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Annexure B

Sample Test Results of 10 Indian languages( Devanagari script) based on
Unicode Utility tool

1. Hindi

SI. No.

Rendering rules
defined by Unicode

Words

Rendering as per

Unicode segmentation

utility tool

(http://unicode.org/cldr

/utility/breaks.jsp)

Correct Segmentation as per
Indic syllable definition

Conjunct Formations

Example :

T+ 9> 9

EIRa B |

T AH o E

afeey

IGENIGE

wffefer

Cm Cv CHC

C CHC

CRIRRY

C CHCv C

R

CvCH CCv Cv

g g o
Cm Cv CHC

q T &

e
Cv C CHCv

c g X
C CHC C

q 7
C CHC

g far o

C CHCv C

o oma

Cv CHC Cv Cv




Rules for rendering

If the dead
consonant precedes
a consonant, then it
is replaced by the
superscript

nonspacing mark
(U+0930 devanagari
letter ra ) positioned
above or attached to
the upper part of a

GHEHIEd

iy

AR

CvCHCCCv
CH C

el

CvCv CH C

CH C

gu T TE
Cv CHC C Cv CHC CHC
iy

Cv Cv CHC

q F I g Fd

base glyph form. N E T
2 C CHC Cv Cv CHC
ARPRI DI
Example : -
©
+ — +
-‘{_OF A CCHCCvCvCHC
for certan | Jeasdia | SN |Sacaca g
consonants, the
mark (U+0930
devanagari letter ra VmC C Cv Vm C C CvCHCHCv C
positioned below or CHCHCv C
attached to the
lower part of a base TTFSIJEIITIQﬁ s g fa
glyph form) may Wﬁ
graphically combine
with the consonant CvCHCHCCCv Cv CHCHC C Cv
to form a conjunct
ligature form.
Example : P ‘CEITM W
CH Cvm C CHCvm C
®+T = W +
¢ F¢ I
?:W E\HJEI
CHCv CHC C
CHCvCHC C
EGEBEIE] R 153 B s O




S f

Cv CH Cv Cv Cv Cv

gfepfafents|

CvCH Cv Cv V

Cv CHCv Cv Cv Cv

T W oo §

Cv CHCv Cv V

5. Ligaturerules

If a dead consonant
immediately

precedes another
dead consonant or a
live consonant, then
the first dead
consonant may join
the subsequent
element to form a
two-part  conjunct
ligature form

Example :

E\‘+8‘—> 1

gehcar

R

C CCHCv

§ & <ol
C C CHCv

A conjunct ligature
form can itself
behave as a dead
consonant and enter
into further, more
complex ligatures
Example :

-{T+3[9'+_7[

AME

MR

Cv CHCHC

el

CH CH Cv

/M

Cv CHCHC

i

CHCHCv




8. A conjunct ligature | ey ﬂhﬂd o &g
form can also ) C CHCHC
produce a half-form CCHCHC
rgor BRI ar &ur
Example : Cv CH CH C Cv CHCHC
g +39 - &
5 maa | aree A A
T+l 7 4+h2 f CHCv Cv Cv
' CH Cv Cv Cv
| FARE Fha
Cv CH Cv C Cv CHCv C
HTATHAT TR AT AT AT
Cv CH Cv Cv Cv CHCv Cv
10 Example : Rcarda | g Remda o
N 3
T+ + 9> 9§
CvCHCvyCHCC C Cv CHCv CHC C C C
_  gur o A
| IR R
Sl H C CH
CH € CH Cv Cv Vm CHC CHCv Cv
Vm
| e CRABIEC )
CEABRE Cv CH CvCm C

C -~

Cv CHCv Cm C




11.

apply to the
orthographic syllable
as a whole and
should follow (in the
memory

representation)  all
other characters that

constitute the
syllable.
Tiol+ o ST

Modifying marks, | 37T HJHI‘_T[];”IEW

Vm Cm CH Cv Cv

IO AT A

Vm Cm CHCv Cv

2. Sanskrit(Excluding Vedic Extensions)

Words Rendering as per Unicode segmentation utility tool
(http://unicode.org/cldr/utility/breaks.jsp)

Correct Segmentation as per
Indic syllable definition

i

CCH CCvmcCvC

T A A
CCHCCvmCvC

wi | R

CH CH C Cm CH Cvm

o TR

CHCHC Cm CHCvm

Hel &AM ﬂ"ﬂiﬂjﬂ'[tQ| H T ET I
C C CH Cv Cm C C CHCv Cm
ETrSeRITaT QEEEIE] g s @

CCvCHC CvCv

C Cv CHC Cv Cv

3rgufar: 31 ﬁ’l\ g ¢
H
V C CH C Cvm vV € cHC Cum
TTofa Tt T fa
- \
C CHC Cv
C CHC Cv
3A L) ¥ITH
V C CH V C CH
Rraeaiefa BEREIHE] R g emr g fa

CvC CHCv CCv

Cv C CHCv C Cv

ARSI

ATdsadg D




CCCHCvCCCv

CCCHCv CCCv

3RTSSFRET siRiatswER R 3 T v Fh T
VCHC CHCCHCCHC V CHC CHC CHC CHC
T ERIEEIE g S
Cv CH Cv CH Cm Cv CHCv CHCm
R | gffen of: g 7
CH Cvm C CH C CH CHCvm C CHC CH
AR OEoE WW| ER oI
CH Cv CH Cv Cm CHCv CHCv Cm
sTfar: IS EEE o of
CCH Cv CH Cv Cm C CHCv CHCv Cm
3. Kashmiri
Words Rendering as per Unicode segmentation Correct Segmentation as per Indic
utility tool syllable definition
(http://unicode.org/cldr/utility/breaks.jsp)
g SR Tga
Cv CH Cv C Cv CHCv C
HeR= ARTR HE =g
C CvCv CHC
C Cv Cv CHC
e e g
Cv CH Cv C Cv CHCv C
RN IR Mg T
CH Cv v € CHCv Cv C
Pt TTER| T &
CH Cv C CHCv C
CvC CHCv C Cv C CHCv C
AR HERR] HeT T




VCHC C V CHC C
Tafor a3 &g T

CH C Cv CHC Cv
&gt @@3'1 &g of

CH v C CHCv C
A wEHA| T g od

CHCv Cv C

CH Cv Cv C
TR LGN ) ¥ R =

Cv Cv CH C Cv Cv CHC
s ] 3

CH Cv C CHCv C
R s il

cHcc C CHC C
s fosad S

Cv CH Cv C Cv CHCv C
e stiefa St =

Cv CH C

CH CHC

BT Sl oa =g A

CHC CHCv C CHC CHCv C
sifoe St S 1w

Cv Cv CH C Cv Cv CHC
fearger Wﬁ feag @

Cv CH Cv C Cv CHCv C
ferafor Taa o e &

Cv CH Cv Cv Cv CHCv Cv
=g <t = g

CHC CvC CHC Cv C
TFR R T X




CHCCHC C CHC CHC C
s Aar el W ag
CHCcCvCC CHC Cv CC
4. Marathi
Words Rendering as per Correct Segmentation as per Indic syllable definition

Unicode segmentation

utility tool

(http://unicode.org/cldr

/utility/breaks.jsp)
3b§\§a|¥| 31:! E..Ela a 3 'o§\§a| Pl

V CH CH Cv C V CHCHCv C
afFdHaca A g fFaa

CH CCHCv CCHC |CHCCHCv CCHC
e EIRIEIR 39 T
Ao AR @ e e

Cv Cvim CH Cv C CH Cv Cvm CHCv C CHCv

Cv
fearear fefofafan fe oar =ar

Cv Cvm CH Cv Cv Cvm CHCv
EATTIATATSET BRI T TAT 4T &

CH Cv CH Cv Cv Cv CHCv CHCv Cv Cv
fAsTeTdeTEY E=ciaiEcaeld) AT Temd

Cv C Cv Cv CH Cv Cv

Cv C Cv Cv CHCv Cv

SRR

g 9 &

Cv CH Cm Cv Cv CHCm Cv
AT ARFRIGH A F TG Fd

CCHCCvCvCHC C CHC Cv Cv CHC
A CIRIER) T H e




CHCv C CHCv
CH Cv C CH Cv

GRICA Ao | g i argag e

CvCH CmCvCvCVCCv | CvCHCm Cv Cv CV CCv CHCv

CH Cv
el Terel R ST AT
CvCvCHCv CvCcCv |CvCvCHCv Cv CCv
IGICTE: P GIEREGIGIEE Tasaataa
CVCH CCCHCvC Cv CHC C CHCv C CHCv
CH Cv
[GEMIC) oo Traoma
Cv CH C Cv Cv Cv CHC Cv Cv
TN IR TAFIH
CH CCH Cv C Cv Cv CHC CHCv C Cv Cv
STUITHEY Sai] ST UarT 7 &
CvCCHCvCCHGCv |CvCCHCv C CHCv
IGEIGE AR A aoma
Cv CH C Cv Cv Cv CHC Cv Cv
AYAGTAREIT ARl A Y A QAT T

CCv Cv Cv CYCCH Cv C Cv Cv Cv CvCCHCv

IGLUETIE ) IG5 RIET Rl R msaaa

Cv CH CCCH Cv CH Cv CHC C CHCv CHCv
Cv

ITSTRTITHCE ST EEEEn | 3TSn I g g e

V Cv Cvm Cv Cv CCv V Cv Cvm Cv Cv C Cv CHCv

CH Cv
gATISE atrffatae] g ar iy se

CCvCvCHC C Cv Cv CHC
HGATHEY AT TS A/ e

Cv CH Cvm C CH Cv Cv CHCvm C CHCv
eIl HCIH:IFIﬂ g T or

CH C Cm Cv CHC Cm Cv

SegaTen Sefge |3 ow o




CCH CH Cv Cv CH Cv | C CHCHCv Cv CHCv

FRsrerdamer e R
Cv C Cv Cv CH Cv Cv Cv C Cv Cv CHCv Cv
5. Konkani
Words Rendering as per Unicode segmentation | Correct Segmentation as per Indic

utility tool syllable definition

(http://unicode.org/cldr/utility/breaks.j

sp)
gfheell Qi!jﬁ'fﬂjﬁ?ﬂw ' g & woll

Cv Cv CH Cvm Cv Cv CHCvm
FSFAH T %S FH

Cv CCH Cvm C Cv C CHCvm C
Jfgqurear Tiafartn &g ar =

Cvm C Cv CH Cv Cvm C Cv CHCv
Jfearat i) 3w 4

Cvm CH Cv Cv Cvm CHCv Cv
— |:¢ | =

CH CV Cvm CHCV Cvm
Ragem R R ara

Cv CH Cv Cv Cv Cv Cv CHCv Cv Cv Cv
[GrIEE2IC) At @& cear o

CvCCvCHCHCv C Cv C Cv CHCHCv C
e Qe I ot

Cvm CH Cvm Cv Cvm CHCvm Cv
AT st e

Cv Cv CH Cv Cv Cv CHCv

Cvm CH Cvm C Cvm CHCvm C




AR

CCHCvmCCH Cv C

gaTasar o

C CHCvm C CHCv C

Feucld S ICREIS FEuada

CHCCHCvC CHC CHCv C
FAA FATH| FhA

CVCH Cv C Cv CHCv C
eI e R

CCCHCumC C C CHCvm C
qrerea R 3t o =

Cvm CH Cv CH Cv Cvm CHCv CHCv
AT et & e

Cm CH Cv Cv C Cm CHCv Cv C
wew | ol =k

Cv CH CH Cv C Cv CHCHCv C
FERAR Hela | 7 @ T

CHCCHCvC CHC CHCv C
e Silsiy @

CCCHCumC C C CHCvm C
ATRIeee ClEEEIRIG] o T voar o

Cv Cv CH CH Cv C Cv Cv CHCHCv C
el Hpefefn| oo

CH C C Cvm CHC C Cvm
A &t SNeierereRh AT H At A

Cv C C CH Cvm Cv Cv C C CHCvm Cv
TS FsfEraTe] % 5 Fr oA

Cv C CH Cvm Cv Cv C CHCvm Cv
Seearar fretetent=ten 5 oear =1

Cv CH CH Cv CH Cv

Cv CHCHCv CHCv




selihld g[]aﬁIEmH sl T d
CH Cv Cvm C CHCv Cvm C
aTae | g FeaTac
Cv Cv CH Cv CH Cvm C Cv Cv CHCv CHCvm €
CH Cv CHCv
Cv CH CH Cvm Cv Cv CHCHCvm Cv
6. Nepali
Words Rendering as per Unicode segmentation Correct Segmentation as per Indic
utility tool syllable definition
(http://unicode.org/cldr/utility/breaks.jsp)
I FIAS| T o
Cv Cv CH C Cv Cv CHC
s Al aw s
CHCCCvV CHC CCv V
Hiees I e iy
CCvCHC C Cv CHC
== <ol Foer <
CH Cv CHC CHCv CHC
Cv CH Cv Cv Cv CHCv Cv
Rreamred Rafelaniafe) Rear s
Cv Cv Cv C CH Cv Cv Cv Cv C CHCv
g g THIATS
Cv CH Cv Cv V Cv CHCv Cv V
o SR &g ar
Cv CH C Cv Cv CHC Cv
fagietereRT &Rt gy o o &
Cv CH Cv Cv Cv Cv Cv CHCv Cv Cv Cv
kil Gl il




CH C Cv CHC Cv
HTETAT AR AT I AT

Cv CH Cv Cv Cv CHCv Cv
RS SRR TRATE

CCvCvCCHC C Cv Cv C CHC
AfgaArTee] AffeeET 7 & am o7 =

CCv Cv CCH Cv

C Cv Cv C CHCv

e TR TH T

VCCCHC V C C CHC
3ifaferd B IRIEIEES] 7 fa R

V Cv Cv CH C V Cv Cv CHC
i iELG! g 7

Cv CH Cv Cv CHCv
AT AT q AT ST

Cv Cv CH CCm Cv Cv CHC Cm
Ry et R aar @1 o o1

CvCHCv Cv Cv C Cv CHCv Cv Cv C
3 P Fha

Cv CH Cv C Cv CHCv C
FehRRT RTRE T H T H

CH CCv CCv CHC Cv C Cv
HEGTUHRIT AerfaiaierEiie FeT T F O o

CCHCCHCCv Cv Cv C CHC CHC Cv Cv Cv
GERRTL HRARIEEHT AT EA

CH Cv CH CCCv Cv CHCv CHC C Cv Cv
TR e qafrda

Cv CHCv Cm C

CvCHCvCm C




7. Bodo

Words Rendering as per Unicode segmentation Correct Segmentation as per Indic
utility tool syllable definition
(http://unicode.org/cldr/utility/breaks.jsp)

AT e e
Cv Cv CHCv C
Cv Cv CH Cv C v RV Ry
it T o e T
Cv CH Cv Cv C Cv CHCv Cv €
A aREEER guaTard
CCvCC CHCv Cv C Cv C C CHCv Cv
UCUEEEUR @A T @ T A
Cvm Cv CH Cv Cv Cv Cvm Cv CHCv Cv Cv
R FeFfafaeie] Rr#g aama
CvCHCCCv C CvCHCCCv C
TR i EEE
CHCv C Cv
CH Cv C Cv
ERITICE = TsgARI s
2 S
CC Cv CHCv V CC Cv CHCv V
awr wi] o
Cv CH Cv Cv CHCv
S SR @ T
Cv Cv C CH Cv Cv Cv C CHCv
o Egaadq 4 fegaama
Cv Cv C CH Cv Cv Cv Cv C CHCv Cv
ST R L
CHC Cv V CHC Cv V
dferpra affAfeRT g w3
CvCv CH Cv C Cv Cv CHCv C
CRIEROI e S EIM
Cv CvCCC CH Cv Cv Cv C C C CHCv
SToollial EEENE Foa T




C CHCCCv C CHC C Cv
wHATT IRl ® AT T

Cv CH Cv C Cv CHCv C
2o} SEN qr o

Cv CH Cv Cv CHCv
gTieAshI HIGETIR g for wr ¥

Cv Cv CH Cv C Cv Cv CHCv C
R R R &

Cv Cv CH C Cv Cv Cv CHC Cv
STfesen anfejaier ar f& sar

Cv Cv CH Cv Cv Cv CHCv
Siaser Sitei=E S @ =ar

Cv Cv CH Cv Cv Cv CHCv
Shaerer At St @ war o

Cv CVvCH Cv C Cv Cv CHCv C

8. Dogri
Words Rendering as per Unicode segmentation Correct Segmentation as per Indic

utility tool syllable definition

(http://unicode.org/cldr/utility/breaks.jsp)
AgFgl A A F@r

¢ Cv CH Cv C Cv CHCv
R i mag

CvCHCC

Cv CHC C

feerdly IHEREL fe ot

Cv CH Cv

Cv CHCv

et SRR a T

CvCHC CHC Cv CHC CHC




3iTeea] TR 3T E ol
V C CH Cv V C CHCv
gearded Gleanisil g ad T
CCHCCHC C CHC CHC
o TR e
CCHC C C CHC C
g g g <&
Cv CH Cv Cv CHCv
gfskar EEIRE) g fobar
CH C CH Cv Cv CHC CHCv Cv
gfdee qiffalere] v g e
CHC Cv CHC CHC Cv CHC
EEZCR TERER gF@ T
CCHC Cv CCHC Cv
[FG=T AEk] g Fg A
C CHC Cv C CHC Cv
e @Rt @ & o
Cv C CH C Cv Cv C CHC Cv
9. Maithili
Words Rendering as per Unicode segmentation Correct Segmentation as per Indic
utility tool syllable definition
(http://unicode.org/cldr/utility/breaks.jsp)
fafése G fa & s
Cv CHCv CHC Cv CHCv CHC
HHAUTH STRFeTH TATF
CHCCCC CHCCCC
TeweE | ek Feumw
Ty
CvCC CHCC

CvCCCHCC




cTelTslee CICIEE g T o § T
CvCv C CHC Cv Cv C CHC
wAEE | e P
VCHv Cv C V CHv Cv C
HEATH e Ty
Cm CH Cv Cm Cm CHCv Cm
Aofieh 2R g oft &
CH Cv Cv C CHCv Cv C
AT qR[EER T 9 T Fdr
CH CCv CH Cv CHC Cv CHCv
fovater G @ a
Cv CHC C Cv CHC C
P IR $TaH
Cm CC CHC Cm C C CHC
TooeH IR HAWEH
V Cv CH Cv C Cm V Cv CHCv C Cm
efge e T R =T
C Cv CH Cv C Cv CHCv
TaTferd Hfarn e faa
CHC Cv Cv C CHC Cv Cv C
wRE | S Faf®
Cm C CH Cv C Cm C CHCv C
BE AT IGECIG
Cv CHC C Cv CHC C
TR IRIERTRE 9 & T H
CHC Cv CHC C CHC Cv CHC C
HEAH e ¥ = &
Cm CHCv C
FAAUNS ARG T AT F




CHCv C Cv CC

CHCv C Cv C C

Hiasah £ cI'EI_i'Jlﬁ-. R T
C Cv CH C Cvm C Cv CHC Cvm
| G TR
Cm CHCv C Cm CHCv C
10.Sindhi
Words Rendering as per Unicode segmentation Correct Segmentation as per Indic
utility tool syllable definition
(http://unicode.org/cldr/utility/breaks.jsp)
3% SEE/ @3
V CHC Cv V CHC Cv
rHfTg TRHIE TH T g
C CHCv C Cv C CHCv C Cv
SFCE G TIHT T
CH Cv CH C Cv CHCv CHC Cv
FolFcd FiolireE FIFTT
CCv CHC Cv C Cv CHC Cv
g ey R
CHCv Cv CHCv Cv
ey MR A F
Cv CH CH Cv Cv CHCHCv
fred e fr & w
Cv C CH C Cv C CHC
) SRR 5 =
V CH CH Cv V CHCHCv
HLTe], 2Rl q U o
CH C Cv Cv CHC Cv Cv
gepreif EsEa g @1 of
C Cv CH Cv C Cv CHCv




ARy | st 7R o
Cv CH Cv Cv Cv Cv CHCv Cv Cv
safea ElGERiR g g &a
Cv C CH Cv Cv C CHCv
3THCIFA HTHAEREHE 3MM AGI WA
V CCCCHC V C C C CHC
EIIRCY 3T T F
V CH Cv Cv V CHCv Cv
Sleeholtell Sfrferfem] g fom o o
V CH Cv Cv Cv V CHCv Cv Cv
sfocrar | s T a
V CH Cv Cv V CHCv Cv
a3 RIS a3
C CH Cv C CHCv
wdy | e we g
C CH Cm Cv C CHCm Cv
ECIE AR ERCUR:)
CH Cv Cv Cv CHCv Cv Cv
SEIR SRR ST AT

V CH Cm Cv Cv

V CHCm Cv Cv






