. CJK UNI CODE LANGUAGE | DENTI FI CATI ON METHOD BACKGROUND OF THE | NVENTI ON 5
.1. Field of the Invention The present invention is related to detecting
_possi ble anguage ("Sinplified Chinese, Traditional Chinese, Japanese and
Korean") based on statistics of Chinese character range and ot her |anguage
10 specific range in CIK Unicode range. 2. Description of the Rel ated

Background Unicode is a standard nethod for representi ngﬁwitten | anguage
in 15 conputers and Q&U%GQQEOLM@H@@EMFWN TH@Eh charact er

on any platform and program It includes alnost all |anguage characters
on the earth that people ar i U‘ég)e ;@-Eﬂ I ﬁﬂﬁ ter encodi ngs, an
enuner ati on of character pr@%‘gm cﬂ]? é | oner case, a set of
ref erence data conmputer files, and a nunber of related itens, such as

character properd] Iyl for 20 normalization, deconposition, collation,
renderi ng %ndpﬁiﬁé‘?l&gfqegﬁgm&ﬁspl ay order (for the correct display of text

containing both right-to-left scripts, such as Arabic or Hebrew, and
| eft-to-right script ' ~bi . ﬂ%f’ar ,
al lowing up to 65, 53:% © Egﬁgﬁgsgg%ﬁénﬁgr?g %%%ggg&vtﬁ%gg%lgggor | %5 to
nore conpl i catE§imphidied ChingsewiTrgditivnalpChineshi heragssasapér Kereamot er .

Now, Uni code chiaeaclofr SstaisBcdl Wit EhGRETOChdrAciBRNYakf ORRT 2bihed 1MMalage) and
facilities. A lot, has been Qr%éhe Uni code | anguage detection. 30

Regar di ng 1hi sSPeciide fpngsimé ¢ i#e%haracter set of data
representing text" US 6157905, M crosoft Corporation, 12/11/1997 may be

rDZI :E:'[ ?gnF Obe?e?ir%%%gp%or%eéfﬁfeé kngteiclsBaPcﬁ%EHE all countries | anguages
Unicode is a standard method for representing written language in
15 computers and designed to provide unique number for each character on any
platform, and program. It includes almost all language characters on the earth that
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  normalization, 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 facilities. 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



~Uni code character range, we can recogni ze the | anguage whi ch the characters
bel ong to. Wth Unicode character val ue, nost |anguages can be recogni zed
35 because each | anguage occupies a certain range in the Unicode table.
There is one exception that is CIK | anguages. As Chi nese character range
doesn't indicate in 1 Unicode character data, for the Chinese character,

It is unable to correctly render out the | anguage-dependent character as

shown in Fi gurEnigodsehavsiter data, Terthe (lnese chpragte Jikis| ungbledg comsstborraders

i ntroduced fr ogihelaRbRAce-ddpsidehiditiaRitter &d khdven inf Figuid® onym f or  Chi nese,
Japanese, and Korean and Chinese has two formats: Sinplified Chinese and

Traditional Chinese. So CIK include four different witten |anguage

styl es. These | anguage styl es SUMMARYQF THEAINVENTIONt he sanme 10 | anguage,
whi ch is Ancient Chinese. Now, these | anguage codes are using a |ot of
cross characters in witing glyphs. In Unicode table, even though there is
very little d| ffere(aHé languoags Unmgde;tsyh’eodlmedtfmm theraboye deseeiption. ﬁdﬁ\gs CJK

| anguages, & Sﬁ)rﬁrlﬂhk‘dr Cifissel N8 aﬁ?ﬁ@a“ﬁ ese g d (HindsD BB tHHUS :

hard to di st| n | ang uag’gxza aract ers U+l6 va ue
As shown in Fi gmlélf@d Ghingse: sad ﬂitwgala §hme§®| 89 el ki inplude sfogrﬁﬁfﬁ?ﬁamues
and corr eSpO”%ﬂﬁeﬁW led The@.@%@‘ﬁhﬁ &y&&%r@ﬁﬂhxh@iﬂh@nt frofeBtheBlatde and

gl yphs-of 15 helbe ks $EER FARSISE CHBRENOa s e Foe R o0o% €S Jrogragtf wi th-
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wth the o thafickhc, HOGRIME o810 H° s GhALARRALS abfs Rk fabfubfiboode
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, BIGS 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 foIIowing 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 0x 1100 - Ox 11FF
Kangxi Radicals 0x 2F00  -- 0Ox 2FDF
CJK Radicals Supplement 0x 2E80 -- 0x 2EFF
Hiragana 0x 3040 -- 0x 309F
Katakana 0x 30A0 -- 0x 30FF
Hangul Compatibility 0x 3130 - Ox 318F
CJK Stokes 0x 31C0  -- 0x 31EF




. language bel ongings fromtheir nature val ue under the above situation. At
first, the followi ng CIK | anguage character-occupation table under Unicode
_is studied. As can be seen fromthe table, CJK Unicode set is divided 25

i ht o several segnments. Each segnent is described as one set of CIK

| anguages. CIK Ianguage Range Hangul Jamp Ox 1100 -- Ox 11FF Kangxi

Radi cal s Ox ";ﬁﬁ‘g oR—2EEF
I

Hi ragana Ox 3040

Conpatibility %(néﬁ]ﬁﬁiedldéagraﬂé%xt&% S okes 2003100 - -0xADBREF 2 Kat akana
Phonetic Extension Ox 31FO™--" X 31FFn CIK Unified Ideograghs Extension A
Hangul

Ox 3400 -- Ox 4DBF CIK Umifiéd Eeogrdplegr aphs Ox 4H800 -~ OO0
Syl | abl es Ox ACQO - - D7 K Conpati bi] i deogr F900 - -
FAFF Hal fwi dth and FuIH%ngg’l €Fo0 -- OF—‘P%O h& flig‘tha er al segrrents
such as Hangul, H-jg( atlﬁﬂ{?&ﬁﬁi)%ﬂﬁﬁ cargxftggoeas.l Iy gxeeqppi zed due to
I ng o

the separate range wt ther languages. But in CIK Unified
| deogr aphs segnent , Hildwislilaged Edlbwigith er s ar éx FR00ed-+ ogedbiFEF 5 I n this
case, sone r

were found. M cr osoffthe@nsicsePergbsegfiER)s, guches Hanguh diraghnd\anid KetaBada 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

guage

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-BIGS5). 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 CJK 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 ‘#’ (0x8F09) can be
used for GB, BIG3, SJIS and KEUC, then it is in Zone 2, its corresponding Bit
25  Valueis ‘1111° ,and U+16 valueis ‘F’ . While character ‘H. > (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



.characters used by each | anguage(CP932- (@B, CP936-SJIS, CP949- KEUC and
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character table is separated and each table covers part of the CIK region,
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seldom uses only CJK characters in a whole string, thus Korean priority is always

15  set to 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
3C  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, OxFF” 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 UTFS8 style checking.
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.Figure 5 is the CIK zone in Unicode distribution for each | anguages. 10
Figure 6 is a clear correspondi ng value table for each | anguages. Figure 7
.shows mapping table structure for each code. 6 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The present invention of CIK Uni code Language detection deals
with the [|anguage distinction of characters in Unicode range. This

I nvention applies on an 5 dlgltal document that has an unknown | anguage

Uni code string (a seri SERIRT %@E%PW@R&EDE’W%W TSs suitable for

any operating systemin which |anguage is unknovvn The CJK Uni code
Language detection es statistical ze I bl y of
bei ng any kind of CJ q%rﬁﬁﬁg emf%‘f@ﬂ@?‘ﬂ’é’ﬁ?@ ?Tg tﬁ&b"dcﬁa@f Iue i s
used and a pr darguabé distinttion dﬁthbrabﬁrﬂﬁtUmooda:p'anga Zhlstlheemmmabphes'ﬁrfnny
facility sel ec a S %ig I C

step 201, fshe %‘%‘tﬁéﬁcé&ﬁ%{ F@ate&ygn&ﬁe M’% a% olcgr% ?)t?i# @ag%g n step
201, the faciUhicgdd chgsacters). dlhghmethod itmuitablie Qrmwaaneeatznglsystgnepl wbzh each

Uni code char d in the mapping table. If the Unicode is
found, a reco?ﬁﬁ@aﬁé%lﬁ{:kﬁsﬁﬁll be made in step 203. |f it can _not be found,

then it goes to stepTTE’OqJKW oge| WBMH%“W%%EEC@HB?%%@@ e

correspondi ng th@pgssifzﬂhty%flb‘ém wny&[hdaﬁ GJ]@lMigudgthghé Get‘éctxdih@oxﬁaﬁiabping
checks thﬁﬂsour dat e .wval,ue. Lf the data is
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the facility loops through each Unicode character. In step 20 each Unicode

character is checked in the mapping table. If the Unicode is found, a record value

15  will be made in step 203. If it can not be found, then it goes to step 204.

For all CJK language Unicode characters, a corresponding zone 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 .



.7 CLAIMS: 1. A CJK Unicode Language Identification nmethod which identifies
CIK l.anguage in an electronic systembuilt with a processor, a nenory and
an input data stream the nmethod conprising: 5 (a) accessing an input text
data for CJK | anguage detection, the input text data being Unicode; and
(b) analyzing the input text data by using statistical analysis. 2. The

nmet hod accordi ng to claiml1, wherein, in the step (a), the CIK | anguage
detection divi Uni code range into different zones. 10 3. The nethod

accordi 39 to clagm ﬁq (wh(ed M%@d@qpaﬁigﬁig%rmeﬁﬁﬁcjﬁﬂgrﬁﬂé&whmﬁxﬂﬁd icreaﬁmd_ C3K
assigned to a zone bas on | anguage usage. 4. e .ret hod according to
cTaim2, wherein CIK | IGHR5CE HsFHoranayste glavilya Magesyes s mactory
consi dered as one zoneandan ihipat detd beshg thhomedihod compabiagm 2, wherein each
defined zope repres S . FRS S [ 1 ni.code
range. 6. The net hog%caggésg%nggﬁt%ﬁ)%_ ai ?ndééq\%ﬁggglﬁﬂ eedc%itﬁlfpglé’qglgﬁgﬁut"zone
a" represents a |ess ftegglagnbding UsisddGRndhar act er zone in the zone where
only GB and BI G5 Uni d&aﬁaﬁ{ 3R RO Mat2 b€ uias Statidtical fuiyeRL hod accordi ng
to claim1, wherei n,(B?n t he gt epﬁ%’gs, t he Cg‘& go, I ahc ageﬁé’ﬂ}&t Seg{fi &1&

anal yzes each char ackhsr methodegagpiding (o, glaimat.owherein, g the Stepatadn

| anguage zone and i ncr gaghseeldetecHon 8ividdsiCIK Vaicude range intd diffdramguages in

the CIK " Mnguage: e fiegtPea pegins e KA dobem cach, satadr ThoPrk™
Unicode range is assigned to a zone based on language usage.
4, The method according to claim 2, wherein CJK languages using same
Unicode characters are considered as one zone.
5. The method according to claim 2, wherein each defined zone represents

15 one or more languages used in the CJK Unicode range.

6. The method according to claim 2, wherein a specified zone, “zone «”
represents a less frequently used GB character zone in the zone where
only GB and BIGS Unicode characters both are used.

7. The method according to claim 1, wherein, in the step (a), the CIK

20 language detection analyzes each character, determines the character
in the defined CJK language zone and increases the possibility value
only for languages in that zone.

8. The method according to claim 6, wherein, in the step (&), the CIK
language detection analyzes CJK Unicode data, and does not

25 consider the GB possibility value increase in the “zone o”.

9. The method according to claim 1, further comprising:

(c) determining a language with highest possibility value.

10. The method according to claim 1, further comprising:

(c) if two or more languages possibility values are same, determining a
30 language according to pre-defined language priority order sequence.

11. A Unicode Language Identification method which identifies language in
an electronic system built with a processor, 2 memory and an input
data stream, the method comprising:

(a) accessing an input text data for language detection, the input text data
35 being Unicode; and
(b) analyzing the input text data by using statistical analysis,




.25 consider the GB possibility value increase in the "zone a". 9. The

met hod according to claim1, further conprising: (c) determning a | anguage
wi th highest possibility value. 10. The nethod according to claim1l,
further conprising: (c) if two or nore |anguages possibility values are
sane, determ ni ng a 30 | anguage according to pre-defined | anguage priority
order sequence. Uni code Lan e, ldentification nmethod which
identifies | anguage - Phetgip @Féﬁ??é?f&f%@t@n%mc%tdﬁmé) H?@%&WO@

menory and an i nput dHta&@ﬁbﬁﬁMssidﬂﬁwDﬁ@l@%ﬁx@ﬁpBOM ng: (a) accessing an

input text data for det ctl on ut t.ext at 5 bein

Uni code; and (b) gnaﬁgﬁﬁgﬁ?ﬁ&c?f Bﬁttot"@?ﬂga PRetsn, d’%ﬁ?f:gsq lqngpage

anal ysis, 8 wherein t histectipuichedkstfod aba-BGMSHata Biteaini Uotie vdhlbaseqﬁence,
Ianguages ayong Thai, Gnd Bessian or ASCI| wi thout BOM 12. The nethod
according to claim 11, erein, in the st ep (a), the language detection

checks for non- BAM dhhemsthod aecanding to slaire 1dewhersins in e sten (),Ike danguae. 13.

The method according t Qefekbr auhl zwethé" Umcbaet&kﬁaﬁh@ﬁnﬁ&)es fhBe changuage
detection anal yzes the Uni code gata erm e character, _ sequence,
2f ﬁ&lﬁaﬂw

and increases the possiSBI¥n¢a lﬂcé?as?sa §84 g fprlgnguage fol BWQG&Q'@ U+16

structure. 10 14. The namignage det®steicnge! 0 Cl ai m 11, wherein, in the step
(), the hanguagq, dpleebhdh HREhT ' Shid 112RASRHS i'le N8 ThINS S tnge

possi bl e val

detection determines a language with the highest possible value.




