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Definition:

Lines are broken as result of one of two conditions. The first 
condition is the presence of an explicit line breaking character. 
The second conditions result from a formatting algorithm having 
selected among available line breaking opportunities.

The line breaking methodologies:
Western – spaces and hyphens are used to determine breaks
East Asian – line can break anywhere, unless prohibited 
South East Asian – line breaks required morphological 
analysis



Lao Script
Laos has its own Lao letter alphabet where the root 
come from Sanskrit currently used for communicative 
language,and Buddhist language which is from the 
Pali alphabet used in writing Buddhism prayers.

The Lao language is composed of 78 characters and 
signs:

33 Consonants
28 Vowels
4 Tone marks
3 Special symbols, and
10 Lao digits



Word in language
Syllables: Syllable is a unit of spoken language, which may 
have a common meaning or not. A unit of spoken language 
may have one single syllable or many syllables

One syllable may consist of:
Consonant and vowels
Consonant, vowel and alternate consonant
Consonant, vowel and tone mark
Consonant, vowel, alternate consonant and tone mark 

The orthography:
Calligraphy 1: C-V-altC-T, appear to be a right writing method in 
terms of linguistics such as pronunciation.   
Calligraphy 2: C-V-T-altC, is natural from the standpoint of 
writing from left to right  



Structure of Lao language
The structure of Lao language is completely different 
from English structure The Lao characters appear at 
4 different levels of one line, which may be grouped 
as follows: 

Level 1: The character appearing in level 1 is of diacritic 
type. There are 5 diacritics
Level 2: Level 2 is occupied by superscript vowels only. 
There are 7 vowels
Level 3: This level is the main level of Lao word. There is 
always a character at level 3 at each position in a Lao word. 
All 33 consonants as well as 12 normal vowels and 2 special 
symbols are also at level 3. 
Level 4: The characters appearing in level 4 is two lowered 
script vowels and one mixed consonant. 



Lao sentences 

The continuum in Lao Script leaves no clue 
for word processor to decide where to put 
break when end of line is reached.

For Latin and several other scripts presence 
of space helps the word processor to decide 
where to break the line.



Lao sentences

Example for Latin
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Example for Lao



Why is segmentation so 
Important?

Segmentation lies at the heart of Script Processing

To Properly Display the Text.

To Sort Lao Words.

For Spell / Grammar Checker.

For all the advanced Localization applications like Speech 
Synthesizer, Machine Translation etc.



Lao Collation
Lao Collation is purely based on syllables i.e. 
comparison is done syllable by syllable if we find that 
first syllables are same we move on to next syllable.

The Line Breaking Algorithm finds out the syllable 
boundaries accurately, moreover it provides 
information about what role a character is playing 
within syllable because some characters like ‘� ’ are 
hybrid in nature and play different roles when they 
act as consonants, combining consonant, vowels or 
consonantal.



Word Identification

Detecting Word Boundaries

Due to unending continuum of Lao Script it 
becomes very complicated to identify the 
word boundaries. 

We have to use brute force computing 
combining 1 character each time to the string 
and check if it is a valid word in dictionary.
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However if we already know the syllable 
boundaries we can improve the solution by 
appending one syllable each time rather than 
one character. This reduces the query time.

This procedure could be further improved by 
employing syllable based statistical and 
probabilistic model.



Spell Checking
In order to do spelling check we need to detect word 
boundaries first.

Syllable by syllable approach not only does that but 
also helps detecting the boundaries of erroneous 
word.

We can do spell checking based on syllable rules 
initially and find out which part of word is error and 
then compare it with lexicon where we can store 
each syllable of a word separately. This helps finding 
the suggestion closest to error word.



Lao syllabification algorism.
Lao Syllable Structure



Combining 3 solutions

Linguistic approach but less then 20%
Ex: Before vowels character is always defined as the beginning of syllable.
Ex: “½” and “ þ” is always defined as end of syllable.

Statistic observation but less then 20%
Ex: ¢, £, ¥, ª, «, ê : never exist in the same syllable
Vowel in level 2 and level: never exist in the same syllable.
Tone marks: never exist in the same syllable.

Input sequences, but less then 20%
The position of tone mark can defined the position of main consonant and 
the beginning of syllable
The position of some vowels can defined the position of main consonant 
and the beginning of syllable 



Lao Characters can be typified
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X0 represents a vowel which occurs before the 
nuclear consonant. It is can always defined the 
beginning of syllable.

X1 is a combination consonant which comes 
before the nuclear consonant, only if nuclear 
consonant is one of {ງ, ລ, ວ, ຣ, ມ, ນ, ◌ຼ}

X is represents the nuclear consonants.
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X2 is a combination consonant which comes after 
the nuclear consonant, which placing under or 
next to the nuclear consonant.

X 3 is represents a vowel which occurs under the 
nuclear consonant.  

X4 is represents a vowel which occurs upper the 
nuclear consonant. However it is never exists with 
X3.
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X 5 is represents a tone marks which occurs upper 
the nuclear consonant or upper vowels.  

X6 is represents consonant vowel, which occurs 
after nuclear consonant. It functions when the 
syllable doesn’t have any vowels. And it always 
exists with X8.

X7 is represents an after vowels. However X71 is 
always represents the end of syllable and it is 
never exist with tone mark.
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Based on this classification Lao Syllable structure 
can be more precisely defined as:



Syllabification Rules
By using a set of conditions we can find 
out syllable boundaries.

There rules are based on vowels.

For Example: Rule for x02 = ແX
ແX = x02 (x1)X(x2)(x5)(x6)(x8) (x9:x10) 
ແXະ = x02 (x1)X(x2)x71 

ແX◌ັ = x02 (x1)X(x2) x47 (x5) x8 (x9:x10)



For X01 = -Àx
1.1 Àx = X01 (X1)X(X2)(X5)(X8)(X9:X103)(X102)(X101)

X01(X1)X=À¹¤

X01X(X2)=À¹¸
X01X(X2)(X5)=À¹ Ȩ̀
X01X(X2)(X5)(X8)=À¹ ú̧úú−

X01X(X2)(X5)(X8)(X9:X103)=À¹ ú̧−¦Ì  
X01X(X2)(X5)(X8)(X9:X103)(X102)=À¹ ú̧−¦ÌÅ
X01X(X2)(X5)(X8)(X9:X103)(X102)(X101)= À¹ ú̧−¦ÌÅÆ



1.2 Àxò, -Àxó = X01 (X1)X(X2)X41-2(X5)(X8) (X9:X103)(X102)(X101)

X01X(X2)X41-2=À¹ìó

X01X(X2) X41-2(X5) =À¹ìóú

X01X(X2) X41-2(X5)(X8)= À¹ì†¤

X01X(X2) X41-2(X5)(X8)(X9:X103)= À¹ì†¤¦Ì

X01X(X2) X41-2(X5)(X8)(X9:X103)(X102)= À¹ì†¤¦ÌÅ

X01X(X2) X41-2(X5)(X8)(X9:X103)(X102)(X101)= À¹ì†¤¦ÌÅÆ



1.3 Àxôº, -Àxõº = X01 (X1)X(X2)X43-4(X5) X62 (X8)
(X9:X103)(X102)(X101)

X01XX43-4 X62 = À¡õº

X01XX43-4  (X5) X62 = À¡õúº

X01XX43-4 (X5) X62(X8)  = À¡õúº−

X01XX43-4 (X5) X62 (X8)(X9:X103)  = À¡õúº−¦Ì

X01XX43-4 (X5) X62 (X8)(X9:X103)(X102)  = À¡õúº−¦þÅ

X01XX43-4 (X5) X62 (X8)(X9:X103)(X102)(X101) = À¡õúº−¦þÅÆ



1.4 Àx½, -Àx¾½ = X01 (X1)X(X2)(X72)X71

X01XX71=À¦½

X01X(X72)X71=À¦¾½

X01X(X2)X71=À¡ë½

X01X(X2)(X72)X71=À¡ë¾½



1.5 Àxö¾ = X01 (X1)X(X2) X46 (X5) X72(X9:X103)(X102)(X101)

X01X(X2)X46X72=À¹ìö¾

X01XX46X72=À¯ö¾

X01XX46(X5)X72=À¯öú¾

X01(X1)XX46X72=À¹¤ö¾

X01(X1)XX46(X5)X72=À¹¤öû¾



1.6 Àxñ(x8) = X01 (X1)X(X2) X47 (X5) X8 (X9:X103)(X102)(X101)

X01 (X1)X X47 (X5)X8=À¹ìñú−

X01 X X47 X8=À¦ñ¤

X01 X X47(X5) X8=À¦ûñ¤

X01 (X1)X X47 X8(X9:X103)=À¹ìñ−¦þ
X01 (X1)X X47 X8(X9:X103)(X102)=À¹ìñ−¦þÅ
X01 (X1)X X47 X8(X9:X103)(X102)(X101)=À¹ìñ−¦þÅÆ



1.7 Àx¼, Àxñ¼ = X01 (X1)X(X2) (X47)(X5)X63(X9:X103)(X102)(X101)

X01(X1)XX63=À¹−¼

X01(X1)(X47)XX63=À¹−ñ¼

X01X(X5)X63=À− û¼

X01X(X47)(X5)X63=À− ˜¼



For X02 = --Áx
2.1 Áx = X02 (X1)X(X2)(X5)(X8) (X9:X103) (X102)(X101)

X02(X1) X=Á¹¤

X02X(X2)= Á¹ì
X02X(X2)(X5)=Á¹ìÈ
X02X(X2)(X5)(X8)=Á¹ìúúú−

X02X(X2)(X5)(X8)(X9:X103)=Á¹ìú−¦Ì
X02X(X2)(X5)(X8)(X9:X103)(X102)=Á¹ìú−¦ÌÅ

X02X(X2)(X5)(X8)(X9:X103)(X102)(X101)= Á¹ìú−¦ÌÅÆ



2.2 Áx½ = X02 (X1)X(X2)X71

X02(X1)XX71= Á¹¸½

X02X(X2)X71= Á¡¸½

X02XX71= Á¯½



2.3 Áxñ(x8) = X02 (X1)X(X2) X47 (X5) X8 (X9:X103) (X102)(X101)

X02 X X47 X8= Á®ñ©

X02XX47(X5)X8=Á¡„¤

X02XX47(X5)X8(X9:X103)=Á¡„¤¦þ

X02XX47(X5)X8(X9:X103)(X102)=Á¡„¤¦þÅ

X02XX47(X5)X8(X9:X103)(X102)(X101)=Á¡„¤¦þÅÆ



For X03 = Âx

3.1 Âx, Âx¸ = X03 (X1)X(X2)(X5)(X8) (X9:X103)(X102)(X101)

X03(X1)X=Â¹¤

X03X(X2)= Â¹ì
X03X(X2)(X5)(X8)=Â¹ìúúú−

X03X(X2)(X5)(X8)(X9:X103)=Â¹ìú−¦þ
X03X(X2)(X5)(X8)(X9:X103)(X102)=Â¹ìú−¦ÌÅ

X03X(X2)(X5)(X8)(X9:X103)(X102)(X101)= Â¹ìú−¦ÌÅÆ



3.2 Âx½ = X03 (X1)X(X2)X71

X03(X1)XX71= Â¹¸½

X03X(X2)X71= Â¡¸½

X03XX71= Â¯½



3.3 Âxñ¸, Âxñຍ =X03 (X1)X(X2)X47(X5) X83:8

X03(X1)XX47X83=Â¹¤ñຍ

X03(X1)XX47X88=Â¹¤ñ¸

X03XX47(X5)X83=Âºñûຍ

X03XX47(X5)X83= Â¡˜¸



For X04 

Äx = X04 (X1)X(X2)(X5)(X61) (X9:x103)(X102)(X101)

X04 (X1)X = Ä¹¸

X04 X(X2) =Ä¡¸

X04 X(X5) = Ä¡È

X04 X(X5)(X61) = Ä¡È¸

X04 X(X5)(X61) (X9:x103) = Ä¡È¸¦Ì

X04 X(X5)(X61) (X9:x103)(X102) = Ä¡È¸¦ÌÅ

X04 X(X5)(X61) (X9:x103)(X102) (X101) = Ä¡È¸¦ÌÅÆ



For X05
---Ãx = X05 (X1)X(X2)(X5) (X61) (X9:X103)(X102)(X101)

X05 (X1)X = Ã¹ì

X05 X(X2) = Ã¹ì

X05 X(X5) = Ã¢È

X05 X(X5) (X61) = Ã¢È¸

X05 X(X5) (X61) (X9:X103) = Ã¢È¸¦Ì

X05 X(X5) (X61) (X9:X103) )(X102) = Ã¢È¸¦ÌÅ

X05 X(X5) (X61) (X9:X103) )(X102) (X101) = Ã¢È¸¦ÌÅÆ



For X3
x◌&ຸ xø = (X1)X(X2)X31-2(X5)(X8) (X9:X103)(X102)(X101)

X(X2)X32 = ¹ìø

XX32(X5) = ¹øÈ

XX32(X5) (X8) = ¹Éø−

XX32(X5) (X8) (X9:X103) = ¹Éø−¦þ

XX32(X5) (X8) (X9:X103) )(X102) = ¹Éø−¦ÌÅ

XX32(X5) (X8) (X9:X103) )(X102) (X101) = ¹Éø−¦ÌÅÆ



For X41Œ-4

xò & xó & xô & xõ = (X1)X(X2)X41Œ-4(X5)(X8) (X9:X103)(X102)(X101)

(X1) X X41Œ-4 = ¹ìó
X (X2)X41Œ-4 = ¹¸ ó

X X41Œ-4 (X5) = ¡š

X X41Œ-4 (X5) (X8) = ²œÉ−

X X41Œ-4 (X5) (X8) (X9:X103) = ²œÉ−¦Ì

X X41Œ-4 (X5) (X8) (X9:X103) )(X102) = ²œÉ−¦ÌÅ

X X41Œ-4 (X5) (X8) (X9:X103) )(X102) (X101) = ²œÉ−¦ÌÅÆ



For X45
xð = (X1)X(X2)X45(X5)(X72)(X9:X103)(X102)(X101)

(X1)X X45 = ¹¸Ö

X (X2)X45 = ¢¸Ö

X X45(X5) = ¢ƒƒ

X X45(X5) (X72) = ¢ƒ¾

X X45(X5) (X72)(X9:X103) = ¢ƒ¾¦Ì

X X45(X5) (X72)(X9:X103) (X102) = ¢ƒ¾¦ÌÅ

X X45(X5) (X72)(X9:X103) (X102) (X101) = ¢ƒ¾¦ÌÅÆ



For X46 = xö
9.1  Xö(x8) = (X1)X(X2)X46(X5)X8(X9:X103) (X102)(X101)

(X1)X X46 = ¹Ü¸

X (X2) X46 X8 = � Ü¸�

X X46 (X5) X8 = ²ÜÜÈÈ�

X X46 (X5) X8 (X9:X103) = ²ÜÜÈÈ� ¦Ì

X X46 (X5) X8 (X9:X103) (X102)= ²ÜÜÈÈ� ¦ÌÅ

X X46 (X5) X8 (X9:X103) (X102) (X101)= ²ÜÜÈÈ� ¦ÌÅÆ



For X46 = xö
Xö¸½ = (X1)X(X2)X46 X61 X71

(X1)XX46 X61 X71 = ¹¸Ü¸½

XX46 X61 X71 = ªÜ¸½



For X47
xñ = (X1)X(X2)X47(X5)(X61)X8(X9:X103) (X102)(X101)

(X1)X X47X8 =  ¹ñ¸©

X (X2)X47(X5) X8 =  ¹Éñ¸�

X X47(X5) (X61)X8(X9:X103) =  ¹Éñ¸−¦Ì

X X47(X5) (X61)X8(X9:X103) (X102) =  ¹Éñ¸−¦ÌÅ

X X47(X5) (X61)X8(X9:X103) (X102) (X101) =  ¹Éñ¸−¦ÌÅÆ



For X6 x¸ & xº & x¼ = (X1)X(X2)(X5)
X61-3X8(X9:X103)(X102)(X101)

XX61X8=¡¸−

XX62X8=¡º−

XX63X8=¡¼−

X(X5)X61X8=¡ú¸−

X(X5)X62X8=¡úº−

X(X5)X63X8=¡ú¼−



For X71 
x½ = (X1)X(X2)X71

(X1)X(X2)X71=¹¸½

XX71=£½

X(X2)X71=³ë½



For X72 

x¾ = (X1)X(x2)(X5)X72 (X8)(X9:X103)(X102)(X101)

(X1)XX72=¹ì¾

X(X5)X72=©É¾

X(X5)X72(X8)=©É¾−

X(X5)X72(X8)(X9:X103)=©¾−¦þ 

X(X5)X72(X8)(X9:X103)(X102)=©¾−¦ÌÅ

X(X5)X72(X8)(X9:X103)(X102)(X101)=©¾−¦ÌÅÆ



For X73 
x¿ = (X1)X(X2)(X5)X73 (X9:X103)(X102)(X101)

(X1)XX73=¹¸¿

X(X2)(X5)X73=¹¸Ô

XX73(X9:X103)=²¿¦Ì 

XX73(X9:X103)(X102)=²¿¦ÌÅ

XX73(X9:X103)(X102)(X101)= ²¿¦ÌÅÆ
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Before testing the conditions we need to classify 
all the characters in the input string and load them 
with all the possibilities. 

For example character ‘� ’ can be X,X2,X6 or X8 
in a syllable.



Contd..
Before testing the conditions we need to 
classify all the characters in the input 
string and load them with all the 
possibilities. 

For example character ‘ວ’ can be X,X2,X6 
or X8 in a syllable.



Algorithm

For instance while processing the following text:

Steps Involved

Put boundaries where ever you find punctuation marks or 
characters that do not belong to Lao Script.
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Look for possible re-ordering of text. For example user 
might type     before .

Classify each character with all the possibilities it can 
achieve.
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Use rules and conditions to define syllable boundaries.

Break point character
Zero width space (U+200b)



Research Output
Lao Editor: Lao fonts, Lao keyboard, Lao ASCII to 
Unicode Converter, Syllable and Word Count, Line 
Break, Sorting, Find/Replace, Lexical, Dictionary, 
Spell Check and Lao menu interface.
CD of Lao localization project:

Documentation: Reports, Technical Documents, and User 
guide book;
Software: Lao fonts, Lao Keyboard, Lao Editor;
Pictures: workshop, research work, and team

Project website: www.laol10n.info.la



Please enjoy demonstration


