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Abstract. The transliterating Tibetan characters used specially to transliterate 
foreign scripts have two collations: collation with the rules of native Tibetan 
dictionary and with that of transliterating Tibetan dictionary. This paper pro-
poses two general structures for transliterating characters. Based on these  
general structures, a collation scheme is developed so that all transliterating 
characters can be collated correctly and effectively.   
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1 Introduction 

The Tibetan script is an alphasyllabary, a segmental writing system in which conso-
nant-vowel sequences are written as a unit. Tibetan has two alphabets: the native  
Tibetan alphabet used in daily life of Tibetan people and the transliterating Tibetan 
alphabet used specially to transliterate foreigner scripts especially the Sanskrit. 

The native Tibetan has 30 consonants and four vowels. The 30 consonants are ķ, ĸ, 
Ĺ, Ļ, ļ, Ľ, ľ, Ŀ, Ņ, ņ, Ň, ŉ, Ŋ, ŋ, Ō, Ŏ, ŏ, ő, Ő, œ, Ŕ, ŕ, Ŗ, ŗ, Ř, ř, Ś, Ŝ, ŝ, and Ş while the four 

vowels are ŞŢ, ʊ, ŞŪ, and ŞŬ. In addition to native Tibetan alphabet, a special alphabet was 

invented so as to transliterate the Buddhist scripture written in Sanskrit. Because of 

the exact one-to-one correspondence between this special invented alphabet and the 

Sanskrit alphabet, any Sanskrit sentence can be converted into the Tibetan sentence 

exactly and vice versa. This transliterating alphabet has 34 consonants and 16 vowels. 

The 34 consonants are ķ, ĸ, Ĺ, ĺ, Ļ, ŏ, Ő, ő, Œ, Ŀ, ŀ, Ł, ł, Ń, ń, Ņ, ņ,Ň, ň, ŉ, Ŋ, ŋ, Ō, ō, Ŏ, ŗ, Ř, 
ř, œ, Ś, ś, Ŝ, ŝ, and ş, and the 16 vowels are Ş, ;š, ŞŢ, ;šŢ, ʊ, ;ϼϺ, ˵Ű, ҎϼŰ, ;ƞŰ, ΦϱϼŰ, ŞŪ, Şū, ŞŬ, Şŭ, ŞŮ, and Şů. 

As shown in Fig. 1, the two alphabets are different but they share 28 letters ķ, ĸ, Ĺ, Ļ, 
Ņ, ņ, Ň, ŉ, ŏ, Ő, ő, Ŀ, Ŋ, ŋ, Ō, Ŏ, ŗ, Ř, ř, œ, Ś, Ŝ, ŝ, Ş, ŞŢ, ʊ, ŞŪ, and ŞŬ in common.  

The transliterating Tibetan is different from the native Tibetan in many ways. One 
difference is that the transliterating Tibetan has two kinds of collation. The first kind 
is that all the characters need to be collated are just the transliterating characters and  
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Fig. 1. The native Tibetan alphabet (left) and the transliterating Tibetan alphabet (right) 

the collation of these characters follows the sorting rules of the transliterating Tibetan 
dictionary [1]. The second kind involves the collation of both the transliterating cha-
racters and the native Tibetan syllables, and the collation follows the sorting rules of 
the native Tibetan dictionary [2]. 

Di Jiang et al. have proposed a sorting algorithm of Tibetan script [3]. Heming 
Huang et al. have evaluated each Tibetan letter or symbol with the Unicode collation 
element and proposed a general structure for collation of Tibetan syllables [4-5]. As a 
matter of fact, they just collate both the transliterating characters and the native Tibe-
tan syllables with the sorting rules of the native Tibetan dictionary. Although, not 
used so frequently, the transliterating characters are great in number: there are more 
than 6600 transliterating Tibetan characters [6-7]. By far, it is still an open problem to 
collate the transliterating Tibetan characters with the sort rules of the transliterating 
Tibetan dictionary. 

2 The Judgment of the Transliterating Tibetan Characters 

To realize the second kind collation accurately, it is necessary to distinguish the trans-
literating characters from the native Tibetan syllables correctly. 

It is easy to distinguish a transliterated sentence from a native Tibetan sentence. As 
shown in Fig. 2, there is an inter-syllable separator ‘ā’ between every two syllables of 
a native Tibetan sentence while there is no such separator in a transliterated sentence.  

 

ŜŮāŌŬŇāȄāĹʀŎāŚŉāɚŘāǼŢāŐƼĹāŎőǑŇă 
ŜŮǴŰŅōŬŀͰšƼŉȤŢͬ ϼϺͤ ƛ̨ ŚͮƌķŬă 

Fig. 2. A native Tibetan sentence (row 1) versus a transliterated sentence (row 2) 

Some transliterated characters or phrases are used as a common syllable in a native 
Tibetan sentence. For example, the first syllable “ŜŮ” in the first row of Fig. 2 is a 
transliterating character; however, it is separated by ‘ā’ from others as if it is a native 
syllable. Therefore, it is not easy to distinguish a transliterating character from the 
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native Tibetan syllables under this circumstance. It should be judged with the native 
Tibetan orthography. Generally, a pre-composed character is a transliterating charac-
ter if it meets one of the following conditions. 

1) A pre-composed character has the transliterating vowel ◌š, ◌šŢ, ◌šŤ, ◌ƝŰ, ◌ƝšŰ, ◌ƞŰ, ◌ƞšŰ, ◌ū, ◌ŭ, ◌Ů, 
or ◌ů. 

2) A pre-composed character has the diacritic sigh ◌Ŵ, ŵ, ◌Ŷ, ◌ŷ, Ÿ, Ź, ź, or Ż. 

3) A pre-composed character has the transliterating consonants ĺ, Œ, ŀ, Ł, ł, Ń, ń, ň, 
ō, ś, or ş. 

4) A pre-composed character has two consonants, but the first consonant is none of 
Ř, ř, and Ŝ while the second consonant is none of ◌Ƙ, ◌Ɯ, ◌Ɲ, and ◌ƞ. Examples of such 
characters are ͜żŪ, ͜ƕ, ΄ϥϻ, and ͪƌŢ. 

5) A pre-composed character has three consonants, but the first one is none of Ř, ř, 
and Ŝ while the third one is none of ◌Ƙ, ◌Ɯ, ◌Ɲ, and ◌ƞ. Examples of such characters are Βԛ, 
Χϗϖ, ͐Ţ, and ΣԀ. 

6) A pre-composed character has more than three consonants. Examples of such 

characters are θН,֓ ϏЉ, and ϏЉН.֓ 

7) A horizontal combination of several consonants, but there is no prefix consonant 
or suffix consonant according to the restriction rules of native Tibetan Standard or-
thography to these positions. Examples of such combinations are ķřķř, ķŇŎ, ķřř, and 
ĸŘŘŜ. 

8) A horizontal combination of a consonant and a pre-composed character, but the 
consonant is neither the prefix consonant nor the suffix consonant. Examples of such 
combinations are ķřŢ, ķȷ, ķƓ, ķȂ, and ĻŘ. 

9) A horizontal combination of several pre-composed characters, but the last one is 
none of ŖŢ, ŖŬ, and ɹ.Examples of such combinations are ķŢķŢ, ķŢŐƼ, and ǣʔ. 

3 The General Structure of Transliterating Characters 

The collation of a transliterating character is not decided by its component letters 
directly. A transliterating character may be decomposed into several syllables firstly 
and then its collation is decided by those syllable series. Therefore, it is necessary to 
describe the syllable of transliterating characters. 

3.1 The Collation Rules of the Transliterating Tibetan Dictionary  

A transliterating character may be the vertical composition of basic consonant, foot 
consonant, and vowel and there are no concepts of prefix consonant, suffix consonant, 
and superscript consonant. Therefore, the phrases ĹŅŢ, ŎȬŠ, and Ōŏŉ belong to the chap-
ters Ĺ, Ŏ, and Ō respectively; and the phrases Ǫͫƌ, ȨŌ, and ǰͫƌ belong to the chapters Ř, ř, 
and Ŝ respectively. Furthermore, a transliterating syllable may have two foot conso-
nants and two vowels. For example, the syllable ʔů has two vowels. The first one is ◌š 
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and the second one is ◌ů. The diacritics ◌Ŵ, ŵ, ◌Ŷ, ◌ŷ, Ÿ, Ź, ź, and Ż should be treated as the 
first vowel either. 

Before collation, a transliterating character or phrase should be decomposed into 
syllable series. For example, to collate the phrase ǰͫƌ, it should first be decomposed 
into syllable series ŜāķāŉāŇ and then the collation of the phrase ǰͫƌ is decided by the 
corresponding syllable series ŜāķāŉāŇ. 

The collation of the single transliterating syllable is as follows. 

1) The syllables with ķ as the basic consonant are sorted as  
ķāķŮāķů ķŢāķƹāķŢů ʔŢāʔƹāʔŢů ǣāǣŮāǣů ͜ϼϺā͜ϼϺŮā͜ϼϺů ǦŰāǦǜǦŰů ѬϼŰāѬϼǜāѬϼŰů ǨŰāǨǜāǨŰů ķŪāķǀāķŪů ķūāķǇāķūů ķŬāķǎāķŬů ķŭāķǕāķŭů (followed  

with those syllables that are the vertical combination of Ǥ, Ǧ, and ʟ with the vowels 
respectively). 

2) The syllables with ĸ as the basic consonant are sorted as 1). 
…… 

3) The syllables with Ş as the basic consonant are sorted as 1). 

3.2 The General structure of All Transliterating Characters 

As mentioned above, a transliterating syllable is a pre-composition of a basic conso-
nant with no more than two foot consonants and no more than two vowels. So, it has a 
general structure as shown in Fig. 3. 
 
 

 

Fig. 3. The general structure of a transliterating syllable (left) and its sort order (right). Where 
V stands for the vowel, BC stands for the basic consonant, and FC stands for the foot  
consonant. 

If a transliterating character cannot be represented by the general structure, it 
should be further decomposed into several syllables so that each of them can be 
represented by the general structure. For example, the character γտИ cannot be 
represented by the general structure directly but it can be decomposed into syllable 
series Ņāфϯ, and both the syllables Ņ and фϯ can be represented by the general structure. 

4 Collation of Transliterating Characters 

The transliterating characters have two kinds collation: 1) collated with the rules of 
the native Tibetan dictionary and 2) collated with the rules of the transliterating cha-
racter dictionary. 
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4.1 Collated with the Rules of the Transliterating Character Dictionary 

When two transliterating characters are collated with the rules of the transliterating 
character dictionary, the scheme of the transliterating character collation consists of 
the following five steps as shown in Fig. 4.  
 

 

Fig. 4. The scheme of the transliterating character collation 

Step 1: Decompose each transliterating character into syllable series first.  
Step 2: Expand each syllable further into the letter series according to the sort order 

shown in Fig. 3. If there is no letter in a certain position, a space ‘□’ is used instead.  
Step 3: Replace each letter in the letter series with the corresponding collation element. 
Step 4: Compress the collation element series.  
Step 5: Compare the two compressed collation element series and we have got the 

collation result of two transliterating characters.  

However, this paper just focuses on the first three steps. 
To collate the two characters ԛ́ and ά֧У, for example, they should firstly be expanded 

into syllable series ‘ķāǤ’ and ‘ķāǧ’ respectively; and then each syllable is further ex-
panded into letter series, thus we have got ‘ķ□□□□ķ ◌Ɯ□□□’ and ‘ķ□□□□ķ ◌Ɲ ◌Ť□□’; Final-
ly, compare the two letter series as we compare two English strings and we have got 
the collation result of two characters ԛ́ and ά֧У. Table 1 gives some more examples of 
this kind collation. 

Table 1. The collation of the transliterating characters with the rules of the transliterating 
character dictionary 

Characters Syllable series Letter series 

΄ԛ ķǤ ķ
□□□□

ķ ◌Ɯ
□□□

ά֧У ķǧ ķ
□□□□

ķ ◌Ɲ ◌Ť
□□

͜ƕ ķŐ ķ
□□□□

Ő
□□□□

 

΄ԘŮ ķʿŮ ķ
□□□□

Ŝ ◌Ƙ
□□

◌Ů

ѮϯŮ ѮϯŮ Ĺ ◌Ɲ ◌Ɯ
□

◌Ů  

γտИŮ ĿфϯŮ Ŀ
□□□□

Ś ◌Ƙ ◌Ɯ
□

◌Ů  

˿ƹ şͯšƹ ş
□□□□

Ŏ
□□

◌šŢ ◌Ů

4.2 Collated with the Rules of Native Tibetan Syllable Dictionary 

A typical Tibetan syllable, such as ŌȌŢĹŜ, is a two-dimensional combination of its let-
ters. To syllable ŌȌŢĹŜ, the letter Ĺ at the center is the base consonant, the letter Ŝ above 
the base consonant is the head consonant, the letter Ō in the prefix position is the  

Transliterating 
character 

Syllable series Letter series Collation 
element series 

Compressed 
collation element 
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prescript consonant, the letter ◌Ɲ, a variant of the letter Ř, is the foot consonant, the 
sign ◌Ţ is a representation of the vowel ŞŢ, and the two letters Ĺ and Ŝ after the base 
consonant are the postscript consonant and the post-postscript consonant respectively. 
The Tibetan orthography has strict restrictions to the letters in each position, for ex-
ample, only the letters Ĺ, Ň, Ō, Ŏ, and Ŗ can appear in the prescript position. 

A few native Tibetan syllables have two foot consonants. For example, the syllable 
ʋ has two foot consonants ◌Ɲ and ◌Ƙ and the syllable ʏ has two foot consonants ◌Ɯ and ◌Ƙ. 
Furthermore, many transliterating characters, collected in the national standards of  
P. R. China on Tibetan Character Set, have two foot consonants. 

When a transliterating character is collated with the rules of the native Tibetan syl-
lable dictionary, a generalized structure should be constructed so that it can represent 
both the transliterating syllables and the native Tibetan syllables. The left part of  
Fig. 5 is such general structure. 

 

 

Fig. 5. The generalized syllable structure (left) and the sort order of the component letters 
(right). Where PC stands for the prefix consonant, HC stands for the head consonant, BC stands 
for the basic consonant, FC stands for the foot consonant, V stands for the vowel, PC stands 
fort the postscript consonant, and PPC stands for the post-postscript consonant. 

When a transliterating character compares with a native Tibetan character or 
another transliterating character with the rules of the native Tibetan dictionary, it 
firstly should be decomposed into a serial of transliterating syllables as shown in the 
middle column of Table 2; and then each syllable is decomposed into a letter series by 
following the sort order shown in the right part of Fig. 5. If there is no letter in a cer-
tain position, a space ‘□’ is used instead; Finally, compare the two letter series shown 
in the right column of Table 2.  

Table 2. The collation of the transliterating characters and the native Tibetan characters 

Characters or syllables Syllable series Letter series
΄ԛ ķǤ £

□□□□□□□
£
□□

◌Ŗ
□□

ά֧У ķǧ £
□□□□□□□

£
□□

◌ŗ
□

◌œ
□

͜ƕ ķŐ £
□□□□□□□

¼
□□□□□

΄ԘŮ ķ Ůʿ £
□□□□□□□

È
□□

◌Ŕ
□□

◌Ú

ѮϯŮ ѮϯŮ ¥
□□

◌ŗ ◌Ŗ
□

◌Ú
□

 

ŌȌŢĹŜ ŌȌŢĹŜ ¥ ¸ È  ◌ŗ □ ◌Î ¥ È  

γտИŮ ĿфϯŮ «
□□□□□□□

Æ
□□

◌Ŕ  

˿ƹ şͯšƹ Ë
□□□□□□□

º
□□□□

◌ŒÎ
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5 Conclusion 

Compared with the native Tibetan characters, the transliterating characters are used 
not so popularly; however, there are more than six thousands of them. Therefore, it is 
necessary to study the collation of these transliterating characters. The paper proposes 
two structures that can deal with the two kinds of collation of transliterating charac-
ters: collated with rules of native Tibetan dictionaries and with the rules of translite-
rating dictionaries. Based on the proposed structures, all transliterating characters can 
be collated successfully and effectively with the rules of two different dictionaries.  
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