CJK UNI CODE LANGUAGE | DENTI FI CATI ON METHOD BACKGROUND OF THE | NVENTI ON 51
Field of the Invention The present invention is related to detecting
possi bl e | anguage ("Sinplified Chinese, Traditional Chinese, Japanese and
Korean") based on statistics of Chinese character range and ot her | anguage
10specific range in CIK Unicode range. 2, Description of the Rel ated
Background Unicode is a standard nethod for representing witten | anguage
in 15 conput ers andCHgINGIERIDE o.ANGUIALRE UDENUEFIOWHIEN ¥BT@aph character on
any platform and program It includes alnost all |anguage characters on
the earth that people are using. The standard character encodi ngs, an
enumer ati on of character pBAESsGROTNDEAOF ABEUPPENEKIN| oner case, a set of
reference data conputer files, and a nunber of related itenms, such as
character propertles rul es for 20 nornali zati on, deconposition, collation,
render i ng®and- Eﬁ&i@é@%ﬁbﬁémmU|splay order (for the correct di spl ay of text
contai ning both right-to-left scripts, such as Arabic or Hebrew, and

| eft-to-right scri Uni code uses 16-hit word to encode
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| anguagel @Wlet eptdidiv. rad@ecRagafdi gidodiessangbdent i fyi ng | anguage and character
set of data representing text" US 6157905, M crosoft Corporation,

12/ 11/ 1997 may be referred to. Unicode Detection is towards all countries
| anguages DetelescaintiomepdadictiebRackigeouwdi code character range, we can
recogni ze the Ianguage whi ch the characters belong to. Wth Uni code

character val ue, uages can be recogni zed 35because each | anguage
occupies a certain r“éﬁ'?a"é lgna SRR E&%fé)dtg ECPragRRbRe v itpRel ALEYSt 1on t hat
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people are using. The standard character encodings, an enumeration of character
properties such as upper and lower case, a set of reference data computer files,
and a number of related items, such as character properties, rules for

20 nommalization, decomposition, collation, rendering and bidirectional display order
(for the correct display of text containing both right-to-left scripts, such as Arabic
or Hebrew, and left-to-right scripts).

Unicode uses 16-bit word to encode characters, allowing up to 65,536
25 characters to be encoded without re-sorting to more complicated schemes

involving multiple machine words per character.

Now, Unicode characters are quite common in many OS(operating

system) and factlities. A lot has been done for the Unicode language detection.

30 Regarding this, “Identifying language and character set of data representing text”
US 6157905, Microsoft Corporation, 12/11/1997 may be referred to. Unicode
Detection is towards all countries languages Detection. Depending on the
Unicode character range, we can recognize the language which the characters
belong to. With Unicode character value, most languages can be recognized

35  because each language occupies a certain range in the Unicode table. There is one

exception that is CJK languages. As Chinese character range doesn’t indicate in



SUMVARY OF THE | NVENTI ON 5 CJK | anguage Uni code is introduced from
the above description. CIK is the acronymfor Chinese, Japanese, and -Korean
and Chinese has two formats: Sinplified Chinese and Traditional Chinese. So
CIK include four different witten | anguage styles. These | anguage styl es
origin and inherit fromthe sane 10 |anguage, which is Ancient Chinese.
Now, these |anguage codes are using a lot of cross characters in witing
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little difference in writing style for the same character among CJK languages,

Unicode still uses the same U+16 value for them. Thus, it is hard to distinguish
the language only by these characters U+16 value.

15 As shown in Figure 2, a Unicode string is displayed with its U+16 values
and corresponding languages. All characters are available in GB, BIG5 and SJIS
and most characters can be shown in Korean. In this case, the writing glyphs of
these characters in different language fonts are displayed with a little difference as
in Figure 3.

20 Then, this detection method deals with the matter when the unknown
language characters are all CJK Unicode and can not be distinguished the
language belongings from their nature value under the above situation.

At first, the following CJK language character-occupation table under
Unicode is studied. As can be seen from the table, CJK Unicode set is divided

25  into several segments. Each segment is described as one set of CJK languages.

CJK language Range

Hangul Jamo Ox 1100 -- Ox 11FF
Kangxi Radicais Ox 2100 - Ox 2EDF
CJK Radicals Supplement Ox 2E80 -~ Ox 2EFF
Hiragana 0x 3040 - 0x 309F
Katakana Ox 30A0 - Ox 30FF

Hangul Compatibility Ox 3130 -- Ox 318F
CIK Stokes 0x31C0 - Ox 31EF




Ox 1100 Ox 11FF Kangxi Radicals Ox 21_200 Ox 2FIN: CJK Radi cal s Suppl enent
Ox 2E80 Ox 2EFF Hiragana Ox 3040 Ox 309F Kat akana Ox 30A0 Ox 30OFF Bangui
Conpatibility Ox 3130 Ox 3I8F

Katakana Phonetic Extension Ox 31F0 - Ox 31FF
CJK Unified Ideographs Extension A 0x 3400 - Ox 4DBF
CJK Unified Ideographs 0x 4500 -~ 0x OFCF
Hangul Syllables Ox ACO0 - Ox D7AF

CJK Compatibility Ideographs Ox FOO00 -- 0x FAFF
Halfwidth and Fullwidth O0x FFOO  -- Ox FFEF

The first several segments, such as Hangui, Hiragana, and Katakana, can
be easily recognized due to the separate range without mixing with other
languages. But in CJK Unified Ideographs segment, language characters are
mixed together.

5 In this case, some references for the most often used characters for each
language were found. Microsoft Code Pages (CP) gives the normal Native-Code
characters used by each language(CP932-GB, CP936-SJIS, CP949-KEUC and
CP950-BIGS). From the Code Pages, each language’s Native-Unicode conversion
table on U+16 values can be achieved. With these tables, recognizing the Unicode

10 range in each language is possible. Then CJK language Unicode character table is
separated and each table covers part of the CJK region, which can be seen from
Figure 5.

It can be clearly seen from the Figure 5 that there are total 12 zones in

CJK Unicode languages. Each language has their own zone and also has cross
15  zones between any 2 languages. Each zone is marked with special language
record. E.g., Zone 4 is the cross zone language for GB, Japanese and Korean. The
character belonging zone is clearly defined as in Figure 5. This structure of the
record data table consists as shown in Figure 7.

According to that above ideal design, a 1-1 mapping table with each
20 Unicode CIK character and its belonging zone U-+16 value is made as shown in
Figure 6. If a rendering character’s attribute needs to be known, the table can be
looked through with this exact character value. With this 1-1 table, the CJK
language detection issue can be solved. E.g., a character ‘Hi’ (0x8F09) can be
used for GB, BIGS, SJIS and KEUC, then it is in Zone 2, its corresponding Bit
25  Valueis ‘11117 ,and U+l6valueis ‘I’ . While character ‘B> (0x750E) can
be only used for GB and SJIS, it is in Zone 5, its corresponding Bit Value is
‘1010’ , and UTF16 value is ‘A’ . For any string, the language can be estimated

by the calculation of possibility of CJK languages.

In the detection mode, a parameter with detection priority is adopted. For



CIK Stokes Ox 31C0 Ox 31EF Katakana Phonetic Extension CIK Unified

| deogr aphs Extension A CIK Unified |Ideographs Hangul Syll ables CIK
Conpatibility Ideographs Hal fwidth and Fullwidth Ox 31F0 Ox 3400 Ox 4EOQO0
Ox ACOO Ox F900 Ox FFOO Ox 31FT Ox 4DBF Ox 9FCF Ox D7AF Ox FAFF Ox FFEF
The first several segnents, such as Hangul, Hiragana, and Kat akana, can be
easily recogni zed due to the separate range without m xing with ot her

| anguages. Buhcli Ean@déf%]e_uwiithi edt hdedgr aphdesedorepider| ianfitfagat ahdngctiggs are
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same largest possibility.
Additionally, GB has a large number of characters and occupies most areas of the
5 table. Thus, we found a table that shows traditional Chinese to Simplified Chinese

transfer made by China National language character committee on 10 Oct,1986.
Regarding this, homepage whose URL is
“http://www.china-language.gov.cn/wenziguifan/managed/002.htm”
may be referred to. Because GB has the “1 to 17 replacement of these

10  characters in its own range, we can reduce the GB possibility for them. From the
zone shown in Figure 5, a small zone O is emptied for GB only as the Chinese
simplified to traditional characters conversion zone. For compensation, priority of
GIB detection is raised. Also, Korean language mostly use Hangul characters and
seldom uses only CJK characters in a whole string, thus Korean priority is always

15  setto the lowest one. Any language given the first priority will be raised to the top
selection order. Then, to detect a CJK string’s language, we check each character
belonging zone and value the string language possibility. The language with the
largest possibility value is the detected one.

20 This method allows the user to select the priority language on demand.
Each time, the detection program also depends on the user-selected language. It
does calculation and selects the most possible language as the result. E.g.,
products selling in Japan; people use Korean as high priority language(In the
meantime, Korean priority will be the highest one due to the user-defined priority).
25  Then, the characters in any zone will be calculated possibility and compared with
the possibility of other languages, the language font with the largest
corresponding value and the highest priority will be used. Of course, in this case,
if all characters are in Korean zones, the string will be displayed as Korean. It will
be displayed as other languages only when the other language’s possibility is
30  larger than Korean’s.
BOM (Byte Order Mark) is the information header marker for text
format data. UTF-16 follows the standard with BOM Big Endian “OxFE, 0xFF” or
Small Endian “0xFF, 0xFE”. In normal data source, Native Code does not have
BOM and Unicode must have BOM. Non-BOM string can only be Unicode
35  without BOM in Unicode Data Device input. Then the string will be gone through
for UTF8 style checking.



| anguage were found. M crosoft Code Pages (CP) gives the normal Native- Code
characters used by each | anguage(CP932- @B, CP936-SJIS, CP949- KEUC and
CP950-BI G5). Fromt he Code Pages, each | anguage's Native-Unicocle
conversion table on W16 val ues can be achieved. Wth these tabl es,

recogni zing the Unicode 10 range in each | anguage is possible. Then CIK

| anguage Uni code character table is separated and each table covers part of

the CIK region, WhipgdinCaithbehsaasr s rgRafi@mae value in binayt s&f@nde Gkearly

seen fromthe Figure that there a zones,in CJK
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rendering chaplewebE sormat.thesuit és takenes ymalpEndigphficadse tabl e can be | ooked
through with this exact character value. Wth this 1-1 table, the K

| anguage detection issue can be solved. E.g., a character cliC (0x8F09) can
be used for (B, BIG, Ms and KEUC, then it is in Zone 2, its correspondi ng
Bit 25Value is '1111' , and U+16 value is '1?" . Wiile character' (0x750E)
can be only used for GB and SJIS, it is in Zone 5, its corresponding Bit
Value is '1010', and Ul' 1716 value is "A . For any string, the | anguage
can be estimated by the calculation of possibility of CIK | anguages. In the
detection node, a paraneter with detection priority is adopted. For each

| anguage with first priority, the detection order is different and the
first priority language will be chosen when this |anguage and ot her

| anguage have sane | argest possibility. Additionally, GB has a | arge nunber
of characters and occupi es nost areas of the 5table. Thus, we found a table
that shows traditional Chinese to Sinplified Chinese transfer made by China
Nat i onal | anguage character conmttee on 10 Cct, 1986.

Regar di ngt hi s, homepagewhoseURLi s

"http://ww. chi na-| anguage. gov. en/ wenzi gui f an/ managed/ 002. ht ni may be
referred to. Because GB has the "1 to 1" replacenent of these



10 characters in its own range, we can reduce the GB possibility for them
From the zone shown in Figure 5 a small zone 0 is enptied for GB.only as
the Chinese sinplified to traditional characters conversion zone. For
conpensation, priority of GB detection is raised. Al so, Korean |anguage
nostly use Hangul characters and sel domuses only CIK characters in a whol e
string, thus Korean priority is always 15 set to the |owest one. Any

| anguage gi ven the firstppEpogdenipthoReor grgetriovigst op sel ection
order. Then, to detect a CIK string' s | anguage, we check each character

bel ongi ng zone and val ue the string | anguage possibility. The | anguage wth
the largest possi b'F'lgdréIIVS@bW@ th@otzér@n@e@&@st eflttenggordBhhied MR ttRO gredddtows t he
user to sel ect tE E ](F') m}éq{gn&ug& gee(n%nd Each tine, the detection
program al so "YEPaRy LIS e %18% Faiffuage. It does cal cul ation and
sel ects the nost p(ﬁ?s@ndaﬂeuﬂmngﬂagﬁmtetmmeﬁdlffexelﬁ languagasoducts selling in
Japan; people use t e, Kor ean
priority will be t%‘?tﬁ??ﬁ@@?@%ghg{ao@ H %{Lﬁlg%z}g%{? ﬁéir‘legélg?an flf) 25
Then, the charact efsgurs 4@119“72 treeCHK |14mgyegec déteetiont @QOI]!ibslsWﬁh Icpmpammhs

conpar ed Wity tigr %lﬁéhll?dbh&rta%‘éle%aﬁr Ianguages the language font with

the largest correspondin e and hi ghest priority wll be used. O

course, in this ca§£ur¢§1%aflhp Céﬁa@%’@t”éi(%“%dé distrilpiosfar %Hé@lguﬂ%@ string
will be dpsplayed @‘igdf@ﬁ@@@eieéﬁco%eb;borﬁ%gjwﬁlﬁ& apRdonsachlfihag@nguages only
when the other |an ossibilit Hié‘?l argrer ﬁha<f11 Kor ean's. BOM
(Byte Order Mark) ég ‘h@sﬁl WOrARRRING KEF ‘text format dat a.
UTF- 16 foll ows the standard with BOM BI g Endi an "OxFE, OxFF" or Smal |

Endi an "OxFF, NH'. In normal data source, Native Code does not have BOM and
Uni code must have BOM Non-BOM string can only be Unicode 35w t hout BOMin
Uni code Data Device input. Then the string will be gone through for UTF8
styl e checki ng. From each character's hexadeci mal val ue in binary
sequence, the character nunber can be detected and checked. If it is other
| anguages such as, Unicode Arabic, Russian, Latin5/ ASCI|I and Thai, the

Uni code val ue series can be groups of 0x06, OxOE, Ox00, 0x04 and etc. If it
fulfills these conditions and is 5 larger than 90% of total string |ength,
it is taken as non-BOM W16 format. If the series follows BE format, then
it is taken as Big Endian Unicode. If the series follows SE format, then it
is taken as Small Endi an Uni code. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 shows the overall process of the algorithmused in the present

i nvention for the CIK Uni code | anguage detection. 5Figure 2 outlines the
characters exist in different |anguages. Figure 3 shows the character
display glyphs in different |anguage fonts. Figure 4 shows the CIK | anguage
detection algorithmw th conpari sons for both value and priority selection.



Figure 5 is the CIK zone in Unicode distribution for each | anguages.
10Figure 6 is a clear corresponding val ue table for each | anguages. Figure
7 shows mapping table structure for each code. DESCRI PTION OF THE
PREFERRED ENMBODI MENTS The present invention of CIK Uni code Language
detection deals with the | anguage distinction of characters in Unicode
range. This invention applies on any 5 digital docunent that has an
unknown | anguage Uni duiCRIPTIQY QB TéEF PBEFObRRUR ERHRORRYENdSer s) . The
method is suitable for any operating systemin which | anguage i s unknown.
The CIK Uni code Language detection uses statistical nethod to, anal yze the
possibility of bei r?lngmwm melafoimf@ﬂ%wgwa@’ewaag%éeta@tcw&qa@rﬂﬂﬂséﬁée
mappi ng 10V3|1!3!1§‘g|da§e U3eetRRG rRhRLEERN AR BcoR! i UREs iRGenSioh abplicid diyze the
result. . .Thé faci |Itl%/ sel ects Eart qf t he ﬁ‘?ng(l&{e di.gital docu(gent as
source daPa. Jigitdidgeupent that chas ot BB RREUARE HHEFCWPIRE rBg3iiySt

mappi ng t abl enittdesélRpaciad). Thbanétbed lis tyitabofis dnlprapeghingayketdnirc wilech
character. In step 202, each Uni code character is checked in the mapping
table. If th %ag%ﬁémikgo%um, a record value 15will he made in step 203.
If it can not be fdiled JK Mmicdde Igogsigealetictpn 26es. statistical mdtbhed & hnadidi¢

| anguage Uni f. E r SRR : I shown
in Figure 5. ﬁ%go.%%?lﬂ?%??é%ﬁeagﬁgﬂ{dhe sou%g‘gﬁg?ﬂgﬁ? ?g%@ﬁhdens 3‘%??2@8@%& ng
zone val 46. [valuerie uskstandiagprefstable Yaue masziwret oatitianizethgdpd- wi 1 1 be gi ven

for all CIK | anguagrg RGSE Ridetd part A0hE BahpIY didlal dbARSRASsARESHALI Tt | es
for the source data will De_ presented. Trgtg pr et erence, of the user @1 |1
affect the pr@r#Qly thy squmee daimfuaganaed wihiggdile MapBins AP 1 P Al.shown

in Figure 4 .the AadlityUniop9 digrobgin gt &l et dhataeadi b siept1oad ewkti ¢hnidadient i fi es

an i nputdat £T8EPEaR ERE T hoieomso e o e Uy el SIEFRE sSR! et
data for 16K |haiicheagadedatseptA08nlf it daa oo pefoundxthen dtgmebta sigp L. code; and (b)
anal yzing the i npUtFotr%ﬁ%ﬂ@iaﬁg@é’ge@ﬁi@gdesé}ﬁ&:;c%rg,%or?égﬁ&ydﬁgsione value is
given as shown in Figure 5. The facility checks the source data from the
corresponding zone value. If the data is found in the zone table, a value will be
given for all CJK languages possibility.
20 Finally, all language possibilities for the source data will be presented.
The preference of the user will affect the priority of the language selection with

possibilities as shown in Figure 4 .



wherein, in the step (a), the CIK | anguage detection divides CIK Uni code
range into different zones; and wherein a specified zone, "zone a"
representsgélﬂé@§lfrequently used GB character zone in the zone where only

GB and BI G5 Uni codey char @@ﬁc%ﬁ@IQQ%ﬁg@rI@eMﬁﬁQuOJh&ﬂm hegthoreRiging ko claim
1, wherein each ch%racter in is assigned to a zone based

r €
on | anguage usage. ‘FREHRCHES %F(’:‘(E’B}Eoﬁyﬁ‘@mtlﬁla@l%ﬁﬂ’rﬁ @Ocﬁﬁ‘érrélnwn@lé(dlndrﬁi@uages
usi ng sane Uni code ighadaeteeanahencondicdmpedings one zone. The net hod

di to clai resents.one or. nore
?gﬁgLaggg used |hnFﬁ %@%gﬁﬁiml@% ?%ﬁgg%%$ﬁe%2gtﬁﬁﬁﬁggc FﬁPWb‘PS‘BW&|n11
wherein, in the stelgx(&)a baiheUePkd¢;anduage detection anal yzes each
character, determ pgs }nﬁﬁyzﬁl@%@ﬁl fi iektrHaTtJ‘ﬁy defd Q%tﬁi‘%uk@@g“age zone and

increases the possibiljty value n es Inth zone. The net hod
according to cl ai niwgere%g} Bemten (@), tﬂPFecg‘t(é%lgPég@ thomﬁwiﬂﬁr@%é@l@@@ectl on
anal yzes _CJK Uni Coﬂﬁgaﬂﬁ@.dlfﬁ[‘(ﬂnd@ﬁﬁ £t consider the GB p055| bility val ue

increase in the "zQ od accotdin

corrprialz)l ng: (e) defvg?rl‘ﬂnn‘i‘ ﬁ%ecgﬁq@r?&ﬁag?é’“ﬁnot He W%ﬁ"i‘l‘%s 1%6?@5@}‘5&9505#% The
net hod accor di ng t chacdcairmotie inf Uretdvar vdenpoilyi GB and (BI5S Unicode oiara®ee

| anguages possi bi | 4y valugs are sane, determning a |anguage according to
pre-defi ned Ianguage priority order seguence.

2. The method according 1o claim 1, wherein each character in CJK Unicode
15 range is assigned to a zone based on language usage.
3. The method according to claim 1, wherein CJK languages using same

Unicode characters are considered as one zone.

20 4. The method according to claim 1, wherein each defined zone represents
one or more languages used in the CJK Unicode range.

5. The method according to claim 1, wherein, in the step (a), the CJK

language detection analyzes each character, determines the character in

25 the defined CJK language zone and increases the possibility value only
for languages in that zone.

0. The method according to claim 1, wherein, in the step (a), the CJK
language detection analyzes CJK Unicode data, and does not consider the
30 (B possibility value increase in the “zone o”
7. The method according {o claim I, further comprising:

(c) determining a language with highest possibility value.

35 8. The method according to claim 1, further comprising:
(¢) if two or more languages possibility values are same, determining a

language according to pre-defined language priority order sequence.



