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(57) ABSTRACT 

Provided is a system and method for transforming Vernacular 
pronunciation With respect to Hanja using a statistical 
method. In a system for transforming Vernacular pronuncia 
tion, a Vernacular pronunciation extracting unit extracts a 
Vernacular pronunciation With respect to a Hanja character 
string, a statistical data determining unit determines a statis 
tical data With respect to the Hanja character string by using 
statistical data of features related to a Hanja-Vernacular pro 
nunciation transformation, and a Vernacular pronunciation 
transforming unit transforms the Hanja character string into a 
Vernacular pronunciation using the extracted Vernacular pro 
nunciation and the determined statistical data. 
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SYSTEM AND METHOD FOR 
TRANSFORMING VERNACULAR 

PRONUNCIATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority from and the bene?t 
of Korean Patent Application No. 10-2009-0062143, ?led on 
Jul. 8, 2009, Which is hereby incorporated by reference for all 
purposes as if fully set forth herein. 

BACKGROUND 

[0002] 1. Field 
[0003] Exemplary embodiments of the present invention 
relate to a system and method for transforming vernacular 
pronunciation With respect to Hanja using a statistical 
method. 
[0004] 2. Discussion of the Background 
[0005] Hanja (Chinese characters) is used in various docu 
ments in Asian countries. In addition, Hanja is used in coun 
tries, such as the USA, that do not belong to the Hanja cultural 
is area. Particularly, text documents including Hanja are fre 
quently used in programs using computers. However, some 
cases occur in Which, for some users unfamiliar With Hanja, 
Hanja is transformed into a vernacular pronunciation in a 
Word-processor program. 
[0006] For example, in Korea, neWspapers, legal docu 
ments, and the like in the past Were frequently only Written in 
Hanja. HoWever, When Koreans search old neWspapers or 
legal documents, they frequently search for Hanja by input 
ting the Hangul (Korean characters) pronunciation of the 
Hanja, as opposed to inputting the Hanja itself. As an 
example, is searched for by inputting '%°%' as a query. 
[0007] In Japan, Hanja appears more frequently in docu 
ments as compared to Korea. HoWever, the Japanese fre 
quently search for Hanja by inputting Yomigana in place of 
the Hanja. As an example, is searched for by inputting 
'1; A79‘ <‘ as a query, 

[0008] In China, Hanja appears more frequently in docu 
ments as compared With otherAsian countries. Therefore, the 
Chinese frequently search for Hanja by inputting the Hanja 
itself as a query. HoWever, some Chinese search for Hanja by 
inputting Pinyin in a query. As an example, 'HI FI HI is 
searched for by inputting ‘kekoukele’ in a query. 
[0009] In English-speaking countries, such as the USA, 
Hanja may be used in documents. HoWever, a document can 
be easily searched for by transforming the Hanja used in the 
corresponding document into English and inputting the 
English as queries. 
[0010] A related method for transforming the Hanja into 
vernacular pronunciation is performed using a conversion 
table. Vernacular corresponding to speci?c Hanja characters 
are stored in the conversion table. Then, if a Hanja character 
is inputted by a user, a vernacular corresponding to the Hanja 
character is presented. 
[0011] Particularly, users may Write documents or input 
search queries and not recogniZe is that heteronymous Hanja 
characters exist and that code values individually exist for 
each of the heteronymous Hanja character. The heterony 
mous Hanja character refers to a Hanja character With tWo or 
more pronunciations, for example, a Hanja character such as 

With Hangul pronunciations of ‘EH'QH‘QJ In Extended 
Unix CodeiKorean (EUC-KR) or UNICODE, code values 
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are individually determined for each of the heteronymous 
Hanja characters. Speci?cally, in UNICODE, four different 
code values, i.e., % (‘=l. 0xF9l4), % (El, 0xF95C), 
% (‘1h 0x6A02), and (9L, 0xF9BF), are provided for the 
Hanja character 
[0012] Accordingly, When the number of vernacular pro 
nunciations capable of being transformed With respect to a 
Hanja character is at least one, the number of ?nally trans 
formed vernacular pronunciations is also at least one. There 
fore, it is necessary to re?ect the user’s original intention and 
derive the vernacular pronunciation suitable for the context 
and vernacular orthography. 
[0013] Since multiple Hanja characters, each having vari 
ous code values With respect to documents or queries, exist 
due to the heteronymous Hanja characters, there may occur a 
case in Which all the documents or queries for a heteronymous 
Hanja character are not found. For example, if four docu 
ments are Written respectively With :0xF95C), 

(% :0xF9l4), :0x6A02) and (% :0xF9BF), 
and, if a user searches documents by inputting §€El corre 
sponding to 0xF95C, only one of the four documents may be 
found. 
[0014] In Korea, if a Hanja character is transformed into a 
Hangul pronunciation Without considering the Hangul 
orthography, such as the context and acrophony, an unin 
tended result may be retrieved. For example, there may occur 
a case in Which Hanja characters, such as El, are trans 
formed into ‘£11 £5‘ rather than 111%‘) Since each country has a 
unique orthography, transformation of the Hanja into ver 
nacular pronunciation in consideration of the orthography 
may be desired. Accordingly, more accurate transformation 
of the Hanja into vernacular pronunciation may be desired. 

SUMMARY 

[0015] Exemplary embodiments of the present invention 
provide a method and system in Which a Hanja character 
string is transformed into a vernacular pronunciation using 
statistical data of features related to the Hanja-vemacular 
pronunciation transformation, thereby enhancing the accu 
racy of the ?nally derived vernacular pronunciation. 
[0016] Exemplary embodiments of the present invention 
also provide a system and a method for transformation of a 
heteronymous Hanja character into a vernacular pronuncia 
tion suitable for the context and vernacular orthography by 
using statistical data. 
[0017] Exemplary embodiments of the present invention 
also provide a system and a method for transformation of an 
accurate vernacular pronunciation even if a Hanja character 
string With an inaccurate code is inputted through a Hanja 
code normaliZation. 
[0018] Exemplary embodiments of the present invention 
also provide a system and a method for enhancement of 
reliability of a vernacular pronunciation transformed With 
respect to a Hanja character string by accurately re?ecting 
exceptional grammar, such as acrophony of Hangul, using 
statistical data. 
[0019] Additional features of the invention Will be set forth 
in the description Which folloWs, and in part Will be apparent 
from the description, or may be learned by practice of the 
invention. 
[0020] An exemplary embodiment of the present invention 
discloses a system for transforming vernacular pronuncia 
tion, the system including a vernacular pronunciation extract 
ing unit to extract a vernacular pronunciation With respect to 
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a Hanja character string, a statistical data determining unit to 
determine statistical data With respect to the Hanja character 
string by using statistical data of features related to a Hanja 
vernacular pronunciation transformation, and a vernacular 
pronunciation transforming unit to transform the Hanja char 
acter string into a vernacular pronunciation using the 
extracted vernacular pronunciation and the determined statis 
tical data. 
[0021] An exemplary embodiment of the present invention 
discloses a method for transforming vernacular pronuncia 
tion, the method including extracting a vernacular pronuncia 
tion With respect to a Hanja character string; determining 
statistical data With respect to the Hanja character string by 
using statistical data of features related to a Hanja-vernacular 
pronunciation transformation; and transforming the Hanja 
character string into a vernacular pronunciation using the 
extracted vernacular pronunciation and the determined statis 
tical data. 
[0022] An exemplary embodiment of the present invention 
discloses a method for transforming vernacular pronuncia 
tion, the method including extracting a vernacular pronuncia 
tion With respect to a character string; determining statistical 
data With respect to the character string by using statistical 
data of features related to a language-vernacular pronuncia 
tion transformation; and transforming the character string 
into a vernacular pronunciation using the extracted vernacu 
lar pronunciation and the determined statistical data. 
[0023] It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The accompanying draWings, Which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention, and together With the 
description serve to explain the principles of the invention. 
[0025] FIG. 1 is a diagram illustrating a process of trans 
forming a vernacular pronunciation With respect to a Hanja 
character string through a system for transforming vernacular 
pronunciation according to an exemplary embodiment of the 
present invention. 
[0026] FIG. 2 is a block diagram illustrating a system for 
transforming vernacular pronunciation according to an exem 
plary embodiment of the present invention. 
[0027] FIG. 3 is a diagram illustrating a process of normal 
iZing a Hanja character string according to an exemplary 
embodiment of the present invention. 
[0028] FIG. 4 is a diagram illustrating an example of a 
Hanj a-vernacular pronunciation table according to an exem 
plary embodiment of the present invention. 
[0029] FIG. 5 is a diagram illustrating a method for trans 
forming a vernacular pronunciation With respect to a Hanja 
character string according to an exemplary embodiment of 
the present invention. 
[0030] FIG. 6 is a ?owchart illustrating a method for trans 
forming vernacular pronunciation according to an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0031] The invention is described more fully hereinafter 
With reference to the accompanying draWings, in Which 
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exemplary embodiments of the invention are shoWn. This 
invention may, hoWever, be embodied in many different 
forms and should not be construed as is limited to the exem 
plary embodiments set forth herein. Rather, these exemplary 
embodiments are provided so that this disclosure is thorough, 
and Will convey the scope of the invention to those skilled in 
the art. In the draWings, the siZe and relative siZes of layers 
and regions may be exaggerated for clarity. Like reference 
numerals in the draWings denote like elements. 
[0032] A method for transforming vernacular pronuncia 
tion may be performed by a system for transforming vernacu 
lar pronunciation. 
[0033] FIG. 1 is a diagram illustrating a process of trans 
forming a vernacular pronunciation With respect to a Hanja 
character string through a system 100 for transforming ver 
nacular pronunciation according to an exemplary embodi 
ment of the present invention. Although described herein With 
respect to Hanj a, aspects of the present invention are not 
limited thereto such that features described herein may be 
applied to other languages and characters. 
[0034] If a user inputs via at least one of terminals 101-1 to 
101-n a Hanja character string including at least one Hanja 
character, the system 100 can transform the Hanja character 
string into a vernacular pronunciation 102-1 to 102-n. The 
vernacular may be differently determined based on the lan 
guage Written in a document provided by or to the system 100. 
For example, if the system 100 provides or is provided With a 
Hangul document, the vernacular may be determined as 
Hangul. 
[0035] In this case, the Hanja character string includes at 
least one Hanja character. Hanja characters included in a text 
document may be transformed into vernacular pronuncia 
tions in a program (a program for a personal computer (PC), 
a program for a server, a program for the Internet, and the like) 
using a computer. For example, if a user inputs "WW5???" as a 
Hanja character string, the system 100 may transform the 
Hanja character string into ‘X0’ 5%‘ 4]‘ that is a vernacular pro 
nunciation 102-1 to 102-n. If the user inputs a Hanja character 
string as a search query, the amount of search results is rela 
tively small When the Hanja character string inputted to a 
search engine is searched for as is. Hence, the system 100 
transforms the Hanja character string into the vernacular pro 
nunciation 102-1 to 102-n so that the search engine can derive 
more appropriate search results. 
[0036] If a Hanja character string is included in a text docu 
ment, the system 100 transcribes a vernacular pronunciation 
102-1 to 102-n With respect to the Hanja character string at the 
point at Which the corresponding Hanja character string is 
positioned so that the user can more conveniently read the text 
document. As can be seen in a transformation example 103 of 
FIG. 1, if a Hanja character string, i.e., is included in 
the text document, the system 100 may transform the Hanja 
character string into a Hangul pronunciation, i.e., 1941841.‘ 
[0037] The system 100 uses data obtained by statistically 
analyZing the data transformed into a vernacular pronuncia 
tion With respect to a given Hanja character string, thereby 
providing a more accurate vernacular pronunciation. Also, 
the system 100 provides vernacular pronunciation suitable 
for the context and vernacular orthography, thereby providing 
a more accurate vernacular pronunciation. 

[0038] FIG. 2 is a block diagram illustrating a system for 
transforming vernacular pronunciation according to an exem 
plary embodiment of the present invention. Referring to FIG. 
2, the system 200 may include a code normalizing unit 201, a 
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vernacular pronunciation extracting unit 202, a statistical data 
determining unit 203, and a vernacular pronunciation trans 
forming unit 204. 
[0039] The code normalizing unit 201 normalizes the code 
of a Hanja character string 205 including a heteronymous 
Hanja character having a same form and different codes. As 
an example, the code normalizing unit 201 may normalize the 
code of the Hanja character string 205 by transforming the 
heteronymous Hanja character as a representative Hanja 
character. In this case, the code normalizing unit 201 may 
normalize the code of the Hanja character string 205 using 
Hanja normalization data 207. 
[0040] As a result, a normalized Hanja character string 210 
normalized by the code normalizing unit 201 can be derived. 
HoWever, if the Hanja character string 205 includes no het 
eronymous Hanja character, the code normalizing unit 201 
may not operate. The operation of the code normalizing unit 
201 Will be described in detail With reference to FIG. 3. 
[0041] The vernacular pronunciation extracting unit 202 
extracts a vernacular pronunciation With respect to a Hanja 
character string using a Hanj a-vernacular pronunciation table 
208. The Hanja-vemacular pronunciation table 208 may 
include pairs or multiples of vernacular pronunciations for 
respective Hanja characters. That is, according to the Hanja 
vernacular pronunciation table 208, a vernacular pronuncia 
tion may correspond to each of the Hanja characters. 
[0042] HoWever, if one or more pronunciations correspond 
to the same Hanja character, the vernacular pronunciation 
may be transformed to be suitable for the context and ver 
nacular orthography. Accordingly, the system 200 can 
enhance the accuracy of the vernacular pronunciation trans 
formed using statistical data transformed into the vernacular 
from the Hanja. 
[0043] The statistical data determining unit 203 determines 
statistical data With respect to a Hanja character string using 
the statistical data of features related to the Hanja-vemacular 
pronunciation transformation 208. 
[0044] As an example, the statistical data determining unit 
203 may determine statistical data With respect to the Hanja 
character string 205 using statistical data 209 that is extracted 
from data in Which the Hanja and vernacular are represented 
together and corresponds to meaningful features With respect 
to the Hanja-vemacular transformation. The statistical data 
determining unit 203 may determine the syllable probability 
and transition probability With respect to syllables of a ver 
nacular pronunciation 206 related to the Hanja character 
string 205. 
[0045] That is, the statistical data determining unit 203 may 
more accurately determine the vernacular differently pro 
nounced With respect to the same Hanja character depending 
on conditions by using various statistical data transformed 
into the vernacular With respect to the Hanja. The process of 
using statistical data Will be further described With reference 
to FIG. 5. 

[0046] The vernacular pronunciation transforming unit 204 
transforms the Hanja character string 205 into an optimal 
vernacular pronunciation 206 using the extracted vernacular 
pronunciation and the determined statistical data. As an 
example, the vernacular pronunciation transforming unit 204 
may determine a vernacular pronunciation 206 having a 
maximum probability of the vernacular pronunciation to be 
transformed With respect to the Hanja character string 205. 
[0047] In this case, the vernacular pronunciation trans 
forming unit 204 may transform the Hanja character string 

Jan. 13, 2011 

205 into the vernacular pronunciation 206 based on a Hidden 
Markov Model, but aspects are not limited thereto such that 
other models may be used. The vernacular pronunciation 
transforming unit 204 may transform the Hanja character 
string 205 into the vernacular pronunciation 206 having an 
optimal path With respect to the Hanja character string 205 by 
applying a V1terbi algorithm to Hanja character strings that 
are repeatedly processed. 
[0048] FIG. 3 is a diagram illustrating a process of normal 
izing a Hanja character string according to an exemplary 
embodiment of the present invention. 
[0049] Although a Hanja character string may not be trans 
formed into a vernacular pronunciation, Words each having 
various code values exist in documents or queries due to 
heteronymous Hanja characters. Hence, a search may not be 
performed. Therefore, the code of a Hanja character string 
including a heteronymous Hanja character With the same 
form and different codes may be normalized. 
[0050] For example, a Hanja list of four different codes 
With the same form and different Hangul pronunciations may 
be derived from 301. If the 301 is inputted as 
9% (£1 0xF9BF) 302, a search result 303 including 
%% (‘1h 0x6A02) 303-1, M (Q, 0xF95C) 303-2 and 
9% (‘=I, 0xF9l4) 303-3 may not be retrieved. Therefore, the 
system for transforming vernacular pronunciation may per 
form normalization With respect to a Hanja character string 
including a heteronymous Hanja character. 
[0051] Vernacular pronunciations With respect to a hetero 
nymous Hanja character may be differently de?ned for dif 
ferent countries, regions, and/or populations. For example, 
the may be pronounced as ‘41%’. or in Hangul. 
HoWever, the may be pronounced as '#< r%%. z/mf < )‘ or 
‘a < (a < 1 5 )' in Japanese. In addition, ‘H? may be pro 
nounced as ‘yue’ or ‘le’ in Chinese. 
[0052] As an example, the system may normalize the code 
of a Hanja character string by transforming a heteronymous 
Hanja character into a representative Hanja character. In this 
case, the system may normalize the code of a Hanja character 
string using a normalization data built through a Hanja dic 
tionary. That is, although a user inputs %@ (EH 0xF95C) 304, 
the system may normalize the that is a heteronymous 
Hanja character and transformed as a representative Hanja 
character. Then, the system may derive a normalized Hanja 
character string 305. 
[0053] The system may solve the problem of data scarcity 
in a statistical model through the normalization process of a 
Hanja character string. Also, the system may transform a 
vernacular pronunciation With a Hanja character used With a 
code unsuitable for the context and vernacular orthography. 
[0054] FIG. 4 is a diagram illustrating an example of a 
Hanj a-vernacular pronunciation table according to an exem 
plary embodiment of the present invention. Particularly, FIG. 
4 illustrates an example of a Hanja-Hangul pronunciation 
table. The description of FIG. 4 may be analogically applied 
for other pronunciations, languages, and/or characters. 
[0055] The Hanja-Hangul pronunciation table may include 
pairs or multiples of vernacular pronunciations for respective 
Hanja characters. Particularly, the Hanja-Hangul pronuncia 
tion table may be applied to a case in Which one Hanja 
character has a plurality of Hangul pronunciations. As can be 

seen in FIG. 4, the may be pronounced as "4‘, "3% “#2 and 
‘El’ in Hangul. 
[0056] For example, if a Hanja character is included in 
a Hanja character string inputted by a user, the system for 
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transforming vernacular pronunciation may extract Hangul 
pronunciations *3‘. ‘Eli’, and ‘03' With respect to the Hanja 
character using the Hanja-Hangul pronunciation table. 
[0057] A Hanj a-Japanese pronunciation table may include 
Japanese pronunciations < and ‘F: < ‘ With respect to the 
Hanja character ‘9%.’ In addition, a Hanja-Chinese pronuncia 
tion table may include Chinese pronunciations (Pinyin) ‘yue’ 
and ‘le’ With respect to the Hanja character 
[0058] FIG. 5 is a diagram illustrating a method for trans 
forming a vernacular pronunciation With respect to a Hanja 
character string according to an exemplary embodiment of 
the present invention. Referring to FIG. 5, it is assumed that a 
Hanja character string is inputted. The system for 
transforming vernacular pronunciation may transform ver 
nacular pronunciations With respect to characters constituting 
the Hanja character string by using a Hanja-vemacular pro 
nunciation table. As an example, ‘i? may be transformed into 

‘ill and may be transformed into "=t’. and [0059] The system may determine statistical data With 

respect to a Hanja character string using the statistical data of 
features related to the Hanja-vemacular pronunciation trans 
formation. As an example, the system may determine statis 
tical data With respect to the Hanja character string using 
statistical data that is extracted from data in Which the Hanja 
and vernacular are represented together and corresponds to 
features With respect to the Hanja-vemacular transformation. 
[0060] The features may be varied depending on grammar 
and orthography. The features With respect to the Hanja 
Hangul transformation may include the folloWing probabili 
ties: 

[0061] Probability that a current Hangul pronunciation 
appears together With a current Hanja character (e.g., 
probability that is transformed into 19") 

[0062] Probability that a current Hangul pronunciation 
appears together With a previous Hangul pronunciation 
(e.g., probability that ‘$1’ appears before ‘*J‘] 

[0063] Probability that a current Hanja character appears 
together With a previous Hangul pronunciation (e.g., 
probability that '31‘ appears before 'Ul') 

[0064] Probability that a current Hangul pronunciation 
appears together With a Hangul pronunciation before the 
previous Hangul pronunciation (e.g., probability that 
'3‘ appears before another ‘3' With a Hangul pronun 
ciation interposed therebetWeen) 

[0065] Probability that a current Hanja character appears 
together With a Hangul pronunciation before the previ 
ous Hangul pronunciation (e.g., probability that 
'3‘ appears before With a Hangul pronunciation 
interposed therebetWeen) 

[0066] Probability that if a current Hanja character is 
W" and the folloWing Hanja pronunciation is starting 
With '2: ’ or “E the F is pronounced as '3?“ 

[0067] Probability that if a current Hanja character is 
and its current position is placed at the head of a 

Word, the ‘6K’ is pronounced as 'LH' (acrophony) 
[0068] Probability that When a current Hanja character is 

and its current position is placed at the end of a Word, 
the ‘a? is pronounced as ‘EH’ 

[0069] The probability for the aforementioned features 
may be statistically determined using data from blogs, docu 
ments, Web pages, and the like, in Which the vernacular and 
Hanja are represented together. Particularly, various acropho 
nies exist in Hangul pronunciations, and many exceptions for 
the acrophonies also exist. Hence, it is possible to enhance the 
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accuracy of Hangul pronunciations transformed using a sta 
ti stical data that is extracted from data in Which the Hanja and 
vernacular are represented together and corresponds to fea 
tures With respect to the Hanja-vernacular transformation. 
Since unique orthographies exist in other countries, regions, 
and populations, like the Korean acrophony, statistical data 
suitable for conditions of each country, region, or population 
may be derived using features that re?ect the unique orthog 
raphies. 
[0070] The beloW details may be used as features applied to 
the statistical data. As an example, the acrophonies for 
Hangul pronunciations and their exceptions are as folloWs: 

[0071] If a Hangul pronunciation having an initial sound 
of ' L ' appears at the beginning of a Word, the 'L ' is 
pronounced as ‘o ’ (e.g., “W (16‘). M1 (5% 

[0072] If a Hangul pronunciation having an initial sound 
of ‘E ' appears at the beginning of a Word, the ‘E ' is 
pronounced as ‘o ‘ (e.g., M (RIMQ‘MHEE). a11a (f?§).%%(§€ 
'Ey??d?t?). _ _ _ ) 

[0073] If a Hangul pronunciation having an initial sound 
of ‘2 appears at the beginning of a Word, the 'E ' is 
pronounced as 'L ' (e.g_, ‘=l%l @ema (mu, 1=°J<%M.wa (% 

a). #1} use). . . .) 

[0074] Acrophony exists in derivative Words and com 
pound Words (the boundary betWeen Words exists in a 
Word phrase) (e.g., YHEWE‘UJK (‘dihg?x @immr‘i‘dtlw 

A x . . . ) 

[0(l7t5jdc‘éxceptions of the 
#:wevzeera eeazwe (@ ), 
gleam/?e (2m. . . . ) 

[0076] The system may determine statistical data With 
respect to a Hanja character string. As an example, the system 
may calculate the syllable probability and transition probabil 
ity With respect to syllables of a vernacular pronunciation 
related to a Hanja character string, thereby determining the 
statistical data With respect to the Hanja character string. 
Referring to FIG. 5, '§IFEI."‘%‘AQ'.‘QF and and 

“1F. and ‘PL.’ transformed into Hangul pronunciations 
With respect to a Hanja character string 'i€i€%% may be 
con?gured as respective states. 
[0077] In this case, the probability that a Hanja character 
corresponding to any one syllable in the Hanja character 
string is transformed into a vernacular pronunciation may be 
de?ned as a syllable probability. For example, the probability 
that a Hanja character ‘i is transformed into a Hangul pro 
nunciation ‘iii’ may be de?ned as a syllable probability With 
respect to the Hanja character In addition, the probability 
that a Hanja character is transformed into a Hangul pro 
nunciation *4“ may be de?ned as a syllable probability With 
respect to the Hanja character In FIG. 5, the syllable 
probabilities that are statistical data determined With respect 
to the Hanja character string may be determined as “a,” “b,” 
“c” and “d,” respectively. 
[0078] The probability the vernacular pronunciation of a 
next Hanja character appears With respect to the vernacular 
pronunciation of a speci?c Hanja character in the transition of 
a state may be de?ned as a transition probability. For 
example, the probability that the Hangul pronunciation of a 
Hanja character 'IJL'iS'?' and the Hangul pronunciation of 
another Hanja character 'é' that appears after the former 
Hanja character ‘?'is'il‘ may be de?ned as the transition 
probability of the another Hanja character Also, the 
probability that the Hangul pronunciation of a Hanja charac 

acrophony (e. g., 
51% (ED/53% (7U) 
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ter ‘E’ is '§I' and the Hangul pronunciation of a Hanja charac 
ter that appears after the other Hanja character 

is ‘C? may be de?ned as the transition probability of the 
Hanj a character that appears after the another Hanja char 
acter In FIG. 5, the transition probabilities that are sta 
tistical data determined With respect to the Hanja character 
string may be determined as “x,” “y” and “z,” respectively. 
[0079] The system may transform the Hanja character 
string into the optimal vernacular pronunciation using the 
extracted vernacular pronunciation and the determined statis 
tical data. As an example, the system may determine a ver 
nacular pronunciation With the maximum probability that the 
Hanja character string is transformed into a desired vemacu 
lar pronunciation using the syllable probability and transition 
probability, Which are statistical data. In this case, the system 
may transform a Hanja character string into a vernacular 
pronunciation using a Hidden Markov Model. 
[0080] For Korean, the Hanj a character string may be trans 
formed into a Hangul pronunciation. For Japanese, the Hanja 
character string may be transformed into a Yomigana 
l f'?f?') or (“3* 0 if?!) pronunciation. For Chinese, the Hanja 
character string may be transformed into a Pinyin pronuncia 
tion. In this case, the Pinyin may be obtained by transcribing 
Chinese pronunciations into Roman characters. 
[0081] In the case of English-speaking countries, regions, 
and/or populations such as the USA and the UK, the Hanja 
character string may be transformed into Romaji (transcrip 
tion of Japanese into Roman characters) or Pinyin (transcrip 
tion of Chinese into Roman characters). For example, ‘I like 
$3’ may be transformed into ‘I like sushi ’ as the transcrip 
tion in Roman characters. As another example, ‘541% visited’ 
may be transformed into ‘Liu Bei visited’ as the transcription 
in Pinyin. 
[0082] As an example, the system may transform a ver 
nacular pronunciation With respect to a Hanj a character string 
using a Hidden Markov Model according to the folloWing 
Expression 1. 

RC) = argmaXP<K | C) [Expression 1] 
K 

: argrnaxP(K, C) 
K 

[0083] In this case, C denotes a Hanja character string, and 
K denotes a vernacular pronunciation. Also, 

is a syllable probability, and P(kl.|cl._L,i,ki_I,i_l> is a transition 
probability. 
[0084] Then, the vernacular pronunciation ?nally trans 
formed With respect to the Hanja character string may be 
determined according to the folloWing Expression 2. 
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” [Expression 2] 
argmax R0 | Ci*2,i*1,/<i*2,i*1>'P</<i | CF14‘, ki*2,i*1> 

k1," [:1 

[0085] That is, the system may determine a vernacular pro 
nunciation With the maximum combination of the syllable 
probability and transition probability With respect to a given 
Hanja character string. In this case, the system may transform 
the Hanja character string into the vernacular pronunciation 
having the optimal path With respect to the Hanja character 
string by applying the Viterbi algorithm to Hanja character 
strings that are repeatedly processed. 
[0086] Through the above described processes, the ver 
nacular pronunciation With respect to the Hanja character 
string ‘Eié9é%' canbe determined as ‘1'11 3] kl?‘ as shoWn in FIG. 
5. 
[0087] FIG. 6 is a ?oWchart illustrating a method for trans 
forming vernacular pronunciation according to an exemplary 
embodiment of the present invention. The system for trans 
forming vernacular pronunciation may normalize the code of 
a Hanja character string in operation S601 . As an example, the 
system may normalize the code of a Hanja character string 
including a heteronymous Hanja character With a same form 
and different codes. In this case, the system may normalize 
the code of the Hanja character string by transforming the 
heteronymous Hanja character to a representative Hanj a char 
acter using normalization data. Here, the normalization data 
may be built from a dictionary. 
[0088] The system may extract a vernacular pronunciation 
With respect to the Hanja character string in operation S602. 
As an example, the system may extract the vernacular pro 
nunciation With respect to the Hanja character string by using 
a Hanja-vernacular pronunciation table that includes pairs or 
multiples of vernacular pronunciations for respective Hanja 
characters. In this case, When the Hanja character string 
passes through the normalization process, the system can 
extract the vernacular pronunciation With respect to the nor 
malized Hanja character string. 
[0089] The system may determine a statistical data With 
respect to the Hanja character string by using statistical data 
of features related to the Hanja-vernacular pronunciation 
transformation in operation S603.As an example, the system 
may determine statistical data With respect to the Hanja char 
acter string using statistical data that is extracted from data in 
Which the Hanja and vernacular are represented together and 
corresponds to features With respect to the Hanj a-vemacular 
transformation. In this case, the system may determine the 
syllable probability and transition probability With respect to 
syllables of the vernacular pronunciation related to the Hanja 
character string. 
[0090] The system may transform the Hanja character 
string into a vernacular pronunciation using the extracted 
vernacular pronunciation and the determined statistical data 
in operation S604. As an example, the system may determine 
a vernacular pronunciation With a maximum probability of 
the vernacular pronunciation to be transformed With respect 
to the Hanja character string. 
[0091] In this case, the system may transform the Hanja 
character string into the vernacular pronunciation based on a 
Hidden Markov Model. Particularly, the system may trans 
form the Hanja character string into the vernacular pronun 
ciation having an optimal path With respect to the Hanja 
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character string by applying a V1terbi algorithm to Hanja 
character strings that are repeatedly processed. 
[0092] Details that are not described in FIG. 6 may be 
understood by referring to the descriptions of FIGS. 1 to 5. 
[0093] The method according to an exemplary embodiment 
of the present invention may include non-transitory com 
puter-readable media including program instructions to 
implement various operations embodied by a computer. The 
media may also include, alone or in combination With the 
program instructions, data ?les, data structures, and the like. 
The media and program instructions may be those specially 
designed and constructed for the purposes of the present 
invention, or they may be of the kind Well-knoWn and avail 
able to those having skill in the computer software arts. 
Examples of non-transitory computer-readable media 
include magnetic media such as hard disks, ?oppy disks, and 
magnetic tape; optical media such as CD ROM disks and 
DVD; magneto-optical media such as ?optical disks; and 
hardWare devices that are specially con?gured to store and 
perform program instructions, such as read-only memory 
(ROM), random access memory (RAM), ?ash memory, and 
the like. Examples of program instructions include both 
machine code, such as produced by a compiler, and ?les 
containing higher level code that may be executed by the 
computer using an interpreter. The described hardWare 
devices may be con?gured to act as one or more softWare 
modules in order to perform the operations of the above 
described embodiments of the present invention. 
[0094] It Will be apparent to those skilled in the art that 
various modi?cations and variation can be made in the 
present invention Without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention 
cover the modi?cations and variations of this invention pro 
vided they come Within the scope of the appended claims and 
their equivalents. 
What is claimed is: 
1. A system for transforming vernacular pronunciation, the 

system comprising: 
a vernacular pronunciation extracting unit to extract a ver 

nacular pronunciation With respect to a Hanja character 
string; 

a statistical data determining unit to determine statistical 
data With respect to the Hanja character string by using 
statistical data of features related to a Hanja-vemacular 
pronunciation transformation; and 

a vernacular pronunciation transforming unit to transform 
the Hanja character string into a vernacular pronuncia 
tion using the extracted vernacular pronunciation and 
the determined statistical data. 

2. The system of claim 1, Wherein the vernacular pronun 
ciation extracting unit extracts the vernacular pronunciation 
using a Hanja-vemacular pronunciation table that includes 
vernacular pronunciations for respective Hanja characters. 

3. The system of claim 1, further comprising: 
a code normalizing unit to normalize a code of the Hanja 

character string including a heteronymous Hanja char 
acter With a same form and different codes, 

Wherein the vernacular pronunciation extracting unit 
extracts the vernacular pronunciation With respect to the 
Hanja character string of Which the code is normalized. 

4. The system of claim 3, Wherein the code normalizing 
unit normalizes the code of the Hanja character string by 
transforming the heteronymous Hanja character into a repre 
sentative Hanja character. 
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5. The system of claim 1, Wherein the statistical data deter 
mining unit determines the statistical data With respect to the 
Hanja character string by using statistical data extracted from 
data in Which the Hanja and the vernacular are represented 
together and corresponds to features With respect to the 
Hanj a-vemacular transformation. 

6. The system of claim 1, Wherein the statistical data deter 
mining unit determines a syllable probability and a transition 
probability With respect to a syllable of the vernacular pro 
nunciation related to the Hanja character string. 

7. The system of claim 1, Wherein the vernacular pronun 
ciation transforming unit determines the vernacular pronun 
ciation having the maximum probability of the vernacular 
pronunciation to be transformed With respect to the Hanja 
character string. 

8. The system of claim 7, Wherein the vernacular pronun 
ciation transforming unit transforms the Hanja character 
string into the vernacular pronunciation based on a Hidden 
Markov Model. 

9. The system of claim 8, Wherein the vernacular pronun 
ciation transforming unit transforms the Hanja character 
string into the vernacular pronunciation having an optimal 
path With respect to the Hanja character string by applying a 
Viterbi algorithm to Hanja character strings that are repeat 
edly processed. 

10. A method for transforming vernacular pronunciation, 
the method comprising: 

extracting a vernacular pronunciation With respect to a 
Hanja character string; 

determining statistical data With respect to the Hanja char 
acter string by using statistical data of features related to 
a Hanja-vernacular pronunciation transformation; and 

transforming the Hanja character string into a vernacular 
pronunciation using the extracted vernacular pronuncia 
tion and the determined statistical data. 

11. The method of claim 10, Wherein the extracting the 
vernacular pronunciation comprises: 

extracting the vernacular pronunciation using a Hanja-ver 
nacular pronunciation table that includes vernacular 
pronunciations for respective Hanja characters. 

12. The method of claim 11, further comprising normaliz 
ing a code of the Hanja character string including a hetero 
nymous Hanja character With a same form and different 

codes, 
Wherein the extracting the vernacular pronunciation With 

respect to the Hanja character string comprises extract 
ing the vernacular pronunciation With respect to the 
Hanja character string of Which the code is normalized. 

13. The method of claim 12, Wherein the normalizing the 
code of the Hanja character string comprises: 

normalizing the code of the Hanja character string by trans 
forming the heteronymous Hanja character into a repre 
sentative Hanja character. 

14. The method of claim 10, Wherein the determining the 
statistical data With respect to Hanja character string com 
prises: 

determining the statistical data With respect to the Hanja 
character string by using statistical data extracted from 
data in Which the Hanja and the vernacular are repre 
sented together and corresponds to features With respect 
to the Hanja-vemacular transformation. 

15. The method of claim 10, Wherein the determining the 
statistical data With respect to Hanja character string com 
prises: 
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determining a syllable probability and a transition prob 
ability With respect to a syllable of the vernacular pro 
nunciation related to the Hanja character string. 

16. The method of claim 10, Wherein the transforming the 
Hanj a character string into the vernacular pronunciation com 
prises: 

determining a vernacular pronunciation having the maxi 
mum probability of the vernacular pronunciation to be 
transformed With respect to the Hanja character string. 

17. The method of claim 16, Wherein the transforming the 
Hanja character string into the optimal vernacular pronuncia 
tion comprises: 

transforming the Hanja character string into the vernacular 
pronunciation based on a Hidden Markov Model. 

18. The method of claim 17, Wherein the transforming the 
Hanja character string into the optimal vernacular pronuncia 
tion comprises: 
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transforming the Hanja character string into the vernacular 
pronunciation having an optimal path With respect to the 
Hanj a character string by applying a Viterbi algorithm to 
Hanja character strings that are repeatedly processed. 

19. A non-transitory computer-readable medium in Which 
a program for performing the method of claim 10 is recorded. 

20. A method for transforming vernacular pronunciation, 
the method comprising: 

extracting a vernacular pronunciation With respect to a 
character string; 

determining statistical data With respect to the character 
string by using statistical data of features related to a 
language-vernacular pronunciation transformation; and 

transforming the character string into a vernacular pronun 
ciation using the extracted vernacular pronunciation and 
the determined statistical data. 

* * * * * 
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