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1- TITLE OF THE | NVENTI ON METHOD OF LANGUAGE CODI NG

| DENTI FI CATI ON AND DATA FORMAT THEREFOR 5 BACKGROUND
OF THE I NVENTION Field of the Invention The present
invention relates to a nethod of | anguage codi ng
identification and a data format therefor, which
identifies |anguage coding ofjpure text strings, to
be applied to mcrocontrollers and ot her enbedded
systens, particul ar.i. L Bﬁfhﬁt et hod of
recogni zi ng general%%mﬁ@o#@%nguage to be
to pir-loa(!%?? an ac}g:%?ate tﬁgt |l$rhage. Tslc;urkl ptlo%%c’)l?)t Ee T
Related Art 15 In order tSHEREFORN witing
characters and scripts on conputers, a plurality of
encodi ng schenes has been created so as to associ ate

| anguage characters and scripts with nunbers, for
instance, ASClH | BACKEROUND OF THEENVENTIONr
sinmplified Chinese. However, there exist a |arge

Field of thé Indehafionent | anguages in the world. In this

regard, there are so many overlaps on 20 encodi ng such
t hatTlee prsentnimvbrtion egatesdntasmatitid éidapgragshendacg elentification
anong different |anguages. Due to the overlaps on )
and edlatg formatdhernfor; wdiely idansifies angusgarcotingpfimiretext strings,
an_appropriate rendering process is inplenented to
ior benwlied o rugrecentrallernand olreroembedded siystegpsy particularly,
exanpl e of suych a_nethod of |anguage identificationis
relaled d9ed mAthoskof Kecogiiaing ssnstalsteph SeHptae! 2 languags to be
5,548,507. Accqrding to the U S. Patent No
lg,eéﬁg?cg BHor {4, %eciﬁ‘é r‘?%‘i%ﬁ‘s%'e?}l%’ﬁe 30 BF (© BFPqyreAn aggrgte text
Freguency Tables (WFTs)". However, the WFTs require

"of systemresources. Another nethod of | anguage
identification is disclosed in the United States

Description of the Related Art

In order to represent writing characters and scripts on computers, a
plurality of encoding schemes has been created so as to associate language
characters and scripts with numbers, for instance, ASCIl for English and
GB18030 for simplified Chinese. However, there exist a large number of
different languages in the world. In this regard, there are so many overlaps on
encoding such that a same number represents a different character among
different languages. Due to the overlaps on encoding, language coding must be
identified before an appropriate rendering process is implemented to produce
an image of a character or a script.

One example of such a method of language identification is disclosed in
the United States Patent No. 5,548,507. According to the U. S. Patent No.
5,548,507, the method is based on a plurality of “Word Frequency Tables
(WFTs)”. However, the WFTs require lots of system resources.

Another method of language identification is disclosed in the United States
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-2- Patent No. 6,157,905. According to the U S.

Pat ent No. 6,157,905, the |anguage identification is
achi eved by collecting statistical occurrence of
particul ar data and conparing the statistica
occurrence with generalized |anguage
characterization. The nethod £s further conposed of a
special 5 pre-processing step, named "plurality-to-one

thyve hE" . . i r t4

BESHE N oLRIR08 pclling ol 1), PABR, 6dLEL Yoo, tne
! et Cont , . ,

ARl | SCHEREL %y PN, SUABR Cpfchfrence of

pagunge dhte drid iceliplihd $héli SatoRed ddturighdeNinit®d generalized

States Patent No. 6,272,456. According to the U S

Batadte Nharfictérizati®®, The Afetheddidaderthér icdemidsetiedf by special

scoring the | anguage based on frequency paraneters of

pret siveessing e ket e neahédr “prRatbycesondRl Fdudtivet ghapping”. The

profile. A score of a |anguage is obtained by the

‘tpbumgpdityt-tovahe reduting wiapphe”|ia rmgpliod to Cextr eninigy  of iat language to
necessary for displaying a script of a certain
beaidgntified phiat to gpmrefing atlengaagpprpiilecant dentifidng iee language.
selected so as to render a text. In_ 15 conventional .
pr odudugther msododhs! languagegidggtifieatinmds dignleseds ipgbe tUnited
nultiEIe Ianguages, t he sel ecti on_of agpropriate
Platesu Rgens AYR- ey 217 3,498s dircerrig dodie Varg Fatrantsier 6,742,456, a
However, only _one fixed | anguage codi ng is .nornall
lgpguage is enlificd by SoRRneAhe dnragss DaieReon ISR ERGS Parameters
n ngt pe displ d correctly n uent |

& Bicinch Eeieieifes: ey St iesRLSL G agant slufiesA spore of @
much_20. i nveni e e | ' 'S
RHEadts HREREED TR Tad B G e R TR B e
Acc ' v : € if 1 |
accoraragtj i ARl tof isMAERCrRE s ol Mheuge that
S5bPrigte Rind Bloe! B5BhL! I BRI deldddedt | BNBYAGETendtiCa text. In
required and s of Systemresources are necessary
ddtfveh8RAI prodDBtd GNEHASRs f8P1@HaB8 coding, which support multiple
languages, the selection of appropriate language coding is based on system
language settings. However, only one fixed language coding is normally set at a
time, so that a script of other languages can not be displayed correctly.
Consequently, displaying scripts of different languages results in much
inconvenience, because language setting is manually changed for respective
languages.

Accordingly, the method of language identification according to the prior
arts causes problems such that extra steps for identifying multiple languages
are required and lots of system resources are necessary for identifying language

coding,
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SUMVARY OF THE | NVENTI ON Accordi ngly, in consideration
of the above-nentioned problens of the prior arts, an
obj ect of the present invention is to provide a nethod
of language 5 coding identification and a data format
therefor, which can identify each | anguage
automatically and al so sel ect3appropriate | anguage
coding for each [|anguage automatically and further
mnimze system Wi eve the
above object, th es,
according to an aspect thereof, a nethod of | anguage
codi ng identification for 10 identifying different

| angyagedie ?Eﬂ Ne svmsdigematbAr et dhe RIRYEHHerdtioned tproblerns of the
identification process, the nethod conprising

?ﬁ@rp@'t@,fan ) E@k bhtheyhiebae inPentiéi istd gpovidefa nethod of language
anguage to be identified is ASCII coded by exam ning

eoding aidentifieativin edcha dyte fofmat shedefay, iwhiche ctuexidentify each
appl yi ng the doubl e-byte coding identification nmethod
laogtihge teombticalbbadmlsg salect dppropriatatlanguages abding for each
case the step of 15 checking is not successful;

lapguggmgutqmam@brr&mh@dmmmmgumﬁﬂmurcmur@ns met hod
to the text for obtaini Ia%gan identification result in

casdnt Redest & ashievapiey iahgve iRbiersuBhe -Bpsentc saiengion provides,

b Shot v i s s R i o
or taldg%e |na entificatjon res in cdc,

Ugrg.@g) "%&g‘ﬁ? g systepssthonghy phasig an identification

| dent | f cat I@BGH%&QM%IB% tﬁ? Eeiilé’c Csf p\%\%@hé{nqrtg&a text of

[ prl SERS; l?r@#% €
AR e A ST PR b
BREPeLS" Stind i e o LbBgidE HHE e ROE Bilg Jadfifcation

| | f
ytﬁg t%k%‘%}“ Bbéﬁ?:?hﬁgd&'i‘ GleN@idRion! redadthir 2AgY %E@ step of

codlng 5 eckin occurrence possibility of

ahdckirle i WRotC Rtcaddsall; g €theC QPinDIBAdedN Sodlihga idedrtification

string of the sanple t ext y the respecti ve | anguage

Pethod € thedese f@C bbRdningnan ddentfdition wsult irhease the step of
hi ghest confidence value as an identification result.

applying the double-byte coding identification method is not successful; and

applying a single-byte coding identification method to the text for obtaining a
final identification result in case the step of applying the Latin-based coding
identification method is not successful, wherein the single-byte coding
identification method further comprises the steps of: generating a language
profile of each supported language coding by analyzing a sample text and
extracting occurrence possibility of all two character sequence combinations in
the sample text; calculating a confidence value of each language coding by
checking the occurrence possibility of all the two character sequence
combinations in a text string of the sample text by the respective language
profile; and selecting language coding with the highest confidence value as an

identification result.
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-4- Other object and further features of the present
invention wll be apparent fromthe foll ow ng detail ed
description when read in conjunction with the
acconmpanyi ng drawi ngs. 5 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a flow chart show ng a nethod of

| anguage coding identificatiop- according to an

enbodi ment of the present invention. 10 DETAI LED

DESGR}, PTI | [ | DB Pr i

dot SPHhG PRt 8RR BN TR of e RGP RhtertBriti e bfparent
PR EE Blning SEGIR RSELRHOH B0he vcad, £ RohuiEion with the
ﬂ&%ﬁ?ﬁﬁ%ﬂu%ﬂnﬁﬁﬁ present invention is based on the

I nt ernat’i onal stgndards for the | anguage

characteristics and the | anguage coding rules. A great
nunber of | anguages are 20 spoken in the world.

According to the present invention, the great nunber

of languages is categorized into several |anguage

groups. Then BRIEE DESCGRIRTION. OFYFHE DRAWINGS phased

in several steps, wherein each step contains an
identification process for a group of defined

| anguages. Different technol ogies and algorithns are .
appliled ltis aflewrdhareahoyingup nagthpd e langngecoging istentification
maxi m ze 25 accuracy of identificatiagn. The nethod
Jegsrdingite sn prabedimandaf $he pEIsephBvENEPNa | anguage

codi ng instead of linguistic features of the | anguage,

so that mniml systemresources are required.

Further, the nethod of |anguage coding identification

is only based on a -5- pure script text, so that

scripts of al huhh AYRSCEAAOR dI°rE INVERITUP

correctly

[Embodiment]

Prior to detailing an embodiment of the present invention, background of
the present invention is described first.

A method of language coding identification disclosed in the present
invention is based on the international standards for the language
characteristics and the language coding rules. A great number of languages are
spoken in the world, According to the present invention, the great number of
languages is categorized into several language groups. Then whole
identification process is phased in several steps, wherein each step contains an
identification process for a group of defined languages. Different technologies
and algorithms are applied to a different group of languages so as to maximize
accuracy of identification. The method just makes use of statistical facts of a
language coding instead of linguistic features of the language, so that minimal
system resources are required.

Further, the method of language coding identification is only based on a
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wi t hout changi ng | anguage setting for each | anguage.
Accordi ngly, the nethod of |anguage coding
identification disclosed in the present invention
enables to be easily applied to any m crocontrollers
and 5 enbedded systens with | east system resources.
FIG 1 is a flowchart showng-a statistical stepw se
identification (SSI) process that is adopted in a

eh%C%eD?etﬁ’ftaS%&ﬁ%ﬁ&ﬁ&%%Eaﬁ%?Mg BB B vty
et R T B L0

| nf
| X8| Ot SMBAEY 01 e LR K n o

fRAERY nwé%mohf bﬁé‘bl'e@ nto( B58)east fda polied! & Anyenti@ébhstrollers and
I dentification ($4 The ASCIT coding identification

@madmm@:&sbmﬂ@leasvajmenﬁeswfoeschar acters in a

text of a language to be identified (step S1). In case

al | Hnar s alBowathiet showtifhg d stetistical stephviise mlentifigetion (SSI)
of "0x00" to "Ox7F", identification is successful and
preeesetttatiis addpted ihi sethedisod nf latguage coding Adaitificatigh agcording
system On the contrary, in case a binary value is out

tof thehprasant énvshtioox 88" shayn 1OFIE. 1, the S#@mocessdisnghased and
identification is not successful. The text is

m@@@@m fowr stepe (Bl &0 Sﬁl %u@b a8 APGTHEmercas Stasilard Code for

S5 b o MR W e con
2R ﬁhégw&%éhfwaﬁﬁ%g@ T GRS HoRBd pingle-byte coding
BORHRGHET Sy (o' code. 1 dentifcatian of doubl e byte
coa T SRCHE0IBY, Merldlcptah, sbatinds” MR hrBRE Cynlye of ol
HenfS delnzr%?nf%g%olﬁﬁgub%@%%'l?ﬁmwtsﬁﬁ@% JqFE AMbinary
V%HS%&’&E“%B%?%S%@L%@“% B o OROD o A hiication is
ek seNbhflithatdais identiied a8 *é'n@o&é& bPehE€ABET coding system.

On the contrary, in case a binary value is out of the range of “Ox00” to
“Ox7F”, the ASCII coding identification is not successful. The text is conducted
to a double-byte coding identification process according to the language coding
rules (step S2). The double-byte coding identification mainly supports language
codhg of East Asian languages such as Chinese, Japanese and Korean,
wherein each character of such a language is encoded by a double byte code.
Identification of double-byte coding is based on an inherent code range of each
coding system.

In other words, for language coding of each language to be identified, the
identification is to determine whether or not the two-byte code is a valid
character in accordance with the respective language coding rules.

Further, for some languages, the identification is also able to indicate
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-6- whether a character is a commonly used character
or a less coomonly used character. An identification
result is concluded on the basis of statistical
results of all two-byte characters. Wth respect to
Chi nese, Japanese and Korean characters, actual coding
5 facts are as follows: 1. Sigplified Chinese (GB2312)
Sinplified Chinese is based on sinplified Chinese

t C {.r.cul La..Peo 'S
FHRRF < bR Y Sltatno il el S 1 Sompmony sed
TS A A RERA A AP R ARy e BRURf SEsicesults
P BT R R Setefi/ 63 characters are assigned to
sinmplified Chinese characters. The (B2312 is totally
di ViWaH reBpectSd CRNeS SJapdReeiamdf KbanHaacters, actual coding
representing each region ranges from"OxAl " to "OxFE".
featdareeg follows: divided into 94 slots, wherein second
byte representing each slot ranges from"OxAl " to
1.GiRtplified Chinese{GB2312Inge from "OxAl Al " to " OXAFFE"
is assigned to nunmerals, ASCIlI characters, and
charSiopdifisd dihieesetih daseth on eseplifiedr Chinese charagtersaayd commonly
from"OxBOAL" to "OxD7EE" is assigned to nost .
crowates 1n Beande' CRemadis of {rapialangrClhinahas thicstppdardShinese,

level 1 characters and conposed of 3755 characters i

Fingapore znd\alse somerqthgfecquaitips. (bsEBL3L4 conbapmsr 445 @;arll’acter&
OB SR R S5 S o Chins
S SRl s 1 5, A
G R tag SR raBin PR P R P B2 kb fftided into
AT p 5 Bl L S S5 Bom o o
“OxFE".

Further, a range from “0xA1A1” to “OxAFFE” is assigned to numerals, ASCII

characters, and characters other than Chinese.

Furthermore, a range from “0xB0A1” to “OxD7FE” is assigned to most
commonly used Chinese characters, which are defined as level 1 characters and
composed of 3755 characters in total.

More, a range from “0xD8A1” to “OxFEFE” is assigned to less commonly used
Chinese characters, which are defined as level 2 characters and composed of 3008
characters in total.

2. Traditional Chinese (BIG5)

Traditional Chinese is based on traditional Chinese characters and mostly
circulates in Hong Kong and Taiwan (Republic of China). The BIG5 is an encoding
system of which first byte ranges from “OxA1” to “0xF9” and second byte ranges from
“0x40” to “0x7E” and “0xA1” to “OxFE”, and composed of 13868 characters.

In the BIG5, beside characters assigned to ASCII and special characters, 5401
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"0x40" to "Ox7E" and "OxAl" to "OxFE"', and conposed of
13868 characters. In the Bl G, beside characters
assigned to ASCII and special characters, 5401 -7-
characters are assigned to nost comonly used Chi nese
characters, which are defined as level 1 characters
and range from " OxA440" to "ORE67E". Further, 7652
characters are assigned to | ess comonly used Chi nes

har ers, whic fin h S
EIEPRERORY i, B gl phySTordly oY hifec BLAGUEES which are
)

&f?ﬂregga \(feérvae%c}li]%l %Hsé% %a?xngéﬁ%)\k}?()xﬁﬁ?@rstﬁﬁggﬁ ranges

fro ‘E}Q%él o :
secﬁl rangl ng Fél % %EQ{(EP %)er(s)% and&ﬂga%ged Chines
&ﬁra(%z%cwhxapaﬂe dERRERBs G&E@Qha}&&e& EVC rhBecd fi5R1 ERHTI40” to
character encod |ng system of which first byte ranges
foxPPD50Xx81" to "0xC8" and from"OxCA" to "OxFD' and

second byte ranges from "0x41" to "Ox5A", "Ox6l" to

3 Vathinesa(BHilxAS) to" OXFE', and el se second byte

ranges from"OxAl " to "OxFE". 15 Referring back to

FI G THe Shift-d1%e(Ss$)s Sﬂapamesashummrmwbdhxgmsbem@ﬂhwﬂ@ch first
identification is not successful, the SSI ocess 'S

Ttrte crangesd from  £0x8aY ito-“BuSIB dand diony “0xBEntd fOxF4E’) and second byte

prog:ess (st S3 Gener al | L“atl n | anguages share
@x&a@@mmsm@%’ ONEC i or i Ly of

ract i a text are coded by the ASCII coding
;@1 uent ly, follow ng paraneters shall be

exa t he O Lat|n-based
i den ?%éﬁ{coeﬁ anKOpatt CRRERIECTOF e ting Sostern glwhishs frst byte

in iR 3;1 B 255 e ﬁ?fexﬂ" CROY; ﬁggp‘zg’#&second byte ranges
i i ot

ow a p er nt né respectrvely,
fa‘?fé{as ﬁ'ﬁm ﬂgﬂi»i {o“‘SQFE"S. a Latin based

Referring back to FIG. 1, in the step S2, in case the double-byte coding
identification is not successful, the SSI process is proceeded to a Latin-based coding
identification process (step S3). Generally, Latin languages share the same
characteristics such that majority of characters in a text are coded by the ASCII
coding system. Consequently, following parameters shall be examined for the
Latin-based coding identification:

A. Percentage of non-ASCII characters in a text, and

B. Percentage of non-ASCII two character sequence in the text.

In case both percentages of a text of a language to be identified are below a
predetermined threshold respectively, the text is identified as a Latin based
language coded by the Latin-based coding system.

On the contrary, in case both percentages exceed the predetermined
threshold, the text is identified as a non-Latin based language. As a result, the

Latin-based coding identification is not successful.
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25 | anguage coded by the Latin-based coding system On
the contrary, in case both percentages exceed the
predeterm ned threshold, the text is identified as a
non-Latin based | anguage. As a result, the

Latin-based coding identification is not successful.
.8 In case the Latin-based cgding identification is
not successful, the SSI process is proceeded to a

single-byte codi.ng identificalj .0cess (.S

Tar ggt C?%n&eag'gbng?asgﬁeéog}ﬂélléq@%‘%ﬁggdﬁ n%&’ gﬁgCE%ﬁﬂ’ the SSI
: C e . are ot : :

BIFERAL i PROoRla b B e g cfind BBRA Rl RRsEs fstep 54
Ta2cPlReees BPHLHhBR-thHe ’bd fn%?%&ﬁﬁﬁbéé%h%@&add“aﬁehﬁl f oth
st S 1 thr ugﬁ‘tiﬁ'g sg%p 3 nmentioned above. In case o? omet
ﬁﬁﬁﬁb&ﬂi@ WHrabRROHASR tlaﬁguagee,s Which arénabl fippeetedOfy the
characters, it is necessary for such a particular

precediage codingPidleMtifitHtidie imethibas €i8S B5e Gters OUNthidiggh the step 3
occurrences of each single character. It is conmonly
denkioned abba¢. conbi nati on of characters reveals nore

| anguage characteristic information. Accordingly, in

t he Imethsal off a | pargicalsr ogiuage i thedt usésc anhyora sowall divmgber of
to the enbodi nent of the present invention, a two
dramatersr itsisqneerssaiys fetesivgleca pasticwar dangaagete appy further
appear inmmediately one after another in an input text.
pRCEssashpls colntieg wceurreneete of 6ack Ringle chajaeigtelti is commonly
significant in this case. Since nqt all characters .
Vst pmbinatign off elaaraeters yreveals 1BorS, e Gharacteristic
di,stribution of two character sequence al so turns out
PomRAtothguage or  encodi ng dependent extrenely.

CoNSEERL, i3 A 5R fle MEEA Ueatg o
RSP e 5 Ll e i
HESPE %A, R SF STAROER 515 AR BRAHS f imput

P i8S ToRHEIGH, ®rder of such a sequence is significant in this case. Since

not all characters are used equally and frequently in one language, a
distribution of two character sequence also turns out to be language or
encoding dependent extremely. Consequently, such a characteristic of two
character sequence enables to be used in language coding identification. Using
a characteristic of two character sequence leads to better confidence in
identifying a character encoding system and is very useful for identifying
languages in single-byte coding accurately.

According to results of research and study conducted by the inventors of
the present invention, non-ASCII two character sequence is possibly 16384 in
total. In 16384 sequences, only 1000 to 2000 sequences, that is, about 10 % of
16384 sequences are just used in one language coding,

A method of the single-byte coding identification according to the
embodiment of the present invention is to analyze and calculate a statistical
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According to results of research and study conducted
by the inventors of the present invention, non-ASCl I
two character sequence is possibly 16384 in 25 total.
In 16384 sequences, only 1000 to 2000 sequences, that
is, about 10 % of 16384 sequences are just used in
one | anguage codi ng. A nethodgef the single-byte
coding identification according to the enbodi nent of
0 : ti bl y '
JeREIPLP SRR BUEL dORohBir KN B Vit M AAEF Webl e in each

statl resu occurrences O

PR DR aAURAE PR (S PR SRR Fesult of

QlcurREfoes kAN 8 Stitidteabret M ofddcbiftent &S A t&t of a language to be
occurrences in a text of a | anguage to be identifred.

dehtifedret hod of the single-byte coding identification
is processed as follows: 1. Analyze each sanple text
of drHemgtageof thebinglddyte todidg ddwhtifientiontisprocpsssd defollows:
of two character sequence. This process is a step of
brApalyzeeaingamplet tewt of anifrgxiage d¢o beddergified and generate a profile
identification. The preprocessing is not included in
ofHavol cheradter seqitencepr ocess. 10 However, a gener at ed
profile is a key factor for an identification result. ,
A saipsepragsst 5 e BRI ¢F cRrepeogeseingo gf | thepreinglediyte coding
for each | anpguage. A nunber of  occurrences_ of . .

SALOT O ICARINTOGISSHIE: 1Se RO 5@{ iy she ﬁdqnﬁ@sﬁwmces&

O TN TR R S —
I DSBS FRESH: bS] B, e ey, dy e o
S Rriced 2f BN EE MorPhREN HedBereR cbfiihAnd in B Sample text
WRCIREE, Witidheln) p BRRKP vallie OCBRE BRo'HEE nbREASCH character is

J%xﬁaa#acasn «OR7ih %ﬁﬂﬁhb@%f’oc s s stdpPles thBalimensional

e character combination 1s likely to appear in the

48 fahed 49 aFpfddBRrmikkd fGPRARTOORERE &he SR ehy Size, a result of
access the array and a data file, so that

each two character sequence should be set to 1 bit only.

More specifically, value “0” denotes that the character combination is
unlikely to appear in the language. On the other hand, value “1” denotes that
the character combination is likely to appear in the language.

Further, bit operations are used to access the array and a data file, so that
a result of eight two character sequences enables to be stored in a form of one
byte (equal to 8 bits).

Furthermore, each language contains an identification profile in a fixed
size of 2048 bytes.

Main algorithm of the step of analyzing each sample text of a language to
be identified and generating a profile of two character sequence is as follows:

WHILE (Sampile File NOT End)
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a result of eight two character sequences enables to
be stored in a formof one byte (equal to 8 bits).
Furt hernore, each | anguage contains an identification
profile in a fixed size of 2048 bytes. 25 Main

al gorithm of the step of analyzing each sanple text of
a language to be identified-apd generating a profile
of two character sequence is as follows: WHLE

é?ﬁ%@t BIEARTH SRRy ' 1o byte. oxdo] (2t ¢
oy SGLP o L, PSR e BBl
chargcgpr . The identification profile is defined as

an array of [128] [16]. Settlng Array [X] [Y] to 1

usesSET Resl RM’a}rg Ylﬁf-o biig-oxsojiteoy [ X [Y] OR
(0x80>>(Y"B)) ting rray O%'l t}c; 0 uses bit
operemmnbhamtér?q [Y] Array [X] [Y] AND

(NOT(0x80"(YuB))) 2. Cal cuI ate a confidence val ue for

each} | anguage. This process is a step of nmapping the
sanple text to be identified with profiles of all
suppbne Etntificaticy psofilaisdlafmleddsarn agran of priE8] drice
val ue of each 15 |anguage. A nunber of all
occu$¢wﬁ§wmmmwﬁasbﬂmmm byt e non- ASCI |

characters in the s le text to be identified are

ext r%@?ﬁmf[Y}sf\'Taw%} 9%(0x§0W%QbI ue of both
oo Soting deraydRE TP ies Biioreraonst 1 1 oo of al
S UPPRIY b [FT'<4R%5 D (V1 ARD (NoT(ox80>>(ve6))

2. Calculate a confidence value for each language.

This process is a step of mapping the sample text to be identified with
profiles of all supported languages, and calculating a confidence value of each
language. A number of all occurrences of a combination of two-byte non-ASCII
characters in the sample text to be identified are extracted first, wherein a
binary value of both characters is more than “Ox7F”. Then the number of
occurrernces is compared with the profiles of all supported languages. Finally,
each supported language obtains a confidence value.

Algorithm of the step of examining the occurrence for byte X, Y is as
follows:

IF (Array [X-0x80] [Y-0x80/8] &0x80>>(Y-0x80%8))

Return (TRUE);

ELSE

Return (FALSE),

3. Decision.

Decision is made on the basis of the confidence value from the final step,

that is, language coding having the highest confidence value is defined as an
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each supported | anguage obtains a confidence value. 20
Al gorithm of the step of exam ning the occurrence for

byte X, Yis as follows: IF (Array [ X-0x80]

[ Y-0x80/ 8] &0x80>>(Y-0x80%)) Return (TRUE); ELSE 25
Return (FALSE); 3. Decision. Decision is made on the

basi s of the confidence valuejfromthe final step,

that is, |anguage codi ng having the hi ghest confidence

V- i.s defimed as an -11- identification result. The

lrcrie%bﬁglﬁatg?n %gf‘fgtUage coding identification according to
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products. Wiile the invention has been descri bed above
Bitremedf downgestem aregp@eniants sulkediti® ninethw! eqfitablé for less
i s apparent that many changes, nodifications and 10
egrnaiveaossumer efdotgpmiapraahuctsat eri al s and t he
arrangenent of equi pnment and devices can be nade
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cope of the invention. -12- . . .
Jevices can be ma e without departing form the invention concept disclosed

herein.
In addition thereto, it will be apparent to those skilled in the art that
various modifications and variations could be made in the method field in the

present invention without departing from the scope of the invention.



VWHAT IS CLAIMED IS 1. A nethod of |anguage coding
identification for identifying different |[|anguage
codi ng systens through phasing an identification
process, the nethod conprising the steps of: checking
whet her or not a text of a |language to be identified
is ASCI1 coded by exam ni ng- ggdata val ue of each byte
of a string in the text; applying the doubl e-byte

@@gﬂ(’quimﬁ‘@ gﬁii on nmethod to the text for

ification result in case the step of
checking is not successful; applying the Latin-based
coding identification nmethod to the text for obtaining

ing [ dentifi et _ " obtai ni ng

Fle. doubicaney ARt | ciflng PREoRCa e RoP (QPREN g Giferent
bl'e- fig Identi Freat ron et hod

B R e bR ey M idHRdon, process, the

ﬁkﬂﬁd&&ﬁ?ﬁgﬁig%bis@épgﬁgult in case the step of
e

appl yi ng Lati n-based coding identification method

i s rbleckingeedsther, omiet el texthsl &ilaggeadeyy te beoidiendfied is ASCII
identification nmethod further conprises the steps of.

geledrizt ¢xagninihg a glasa ealpeaff icheh bitesafehstsimgpnnthe dext;

Iangua?q coding by analyzing a sanple text and

ext rapplying diec doubieebytposadibg | identifitatiir] medinod to the text for
character sequence conbinations in the sanple text;

ehipming anrdentficstibngenals iy gaseethst step ohcheoking iponetcaiicegssiul;
by checki ng the occurrence possihility of all the two

chararpbang sikwudatia-kasedi pedingnislentifiatidsy imethod; fy) the text for
t.he. sarrpé%ﬁ({%)éh by t g%‘@gs %g%\%/ﬁq]lsangg ge mf'llleec;iouble-byte
el BT medfodth ng FESRITRAR on as ciaimed in
o 2 gk 5, VLB R R, TRIBA Boine ot o
obtaining a final identification result in case the step of applying the
Latin-based coding identification method is not successful,

wherein the single-byte coding identification method further comprises the
steps of:

generating a language profile of each supported language coding by
analyzing a sample text and extracting occurrence possibility of all two
character sequence combinations in the sample text;

calculating a confidence value of each language coding by checking the
occurrence possibility of all the two character sequence combinations in a text
string of the sample text by the respective language profile; and

selecting language coding with the highest confidence value as an

identification result.

2. The method of language coding identification as claimed in claim 1, the
method comprising one or more steps including the step of applying the



single-byte coding identification nmethod in any
sequence order. 3. The nethod of | anguage coding
identification as clainmed in claiml, wherein all the
steps are achieved on the basis of a statistical fact
of |anguage coding instead of linguistic feature of
the | anguage for reduci ng nempgy usage and

cal cul ation conplexity. 4. The method of | anguage

i i i £ £+ ON. as iqyed in. claim wherein
RGOk e hip oA el R P i b bt oq by
checking all of two-byte characters according to an
i nherent code rule of each coding system 5. The

8et hafle of AP URYEN '@%&G@;ﬁdéﬂ HOR & chlidefeth idhim 1,

claiml, wherein the Latin-based codi ng

wherin fHliCiiel t8pd areabhiev&T oR\he Hkld Hia sBRIsteAl REE oPfanguage
non- ASCI | characters as well as percentage of

cling Sdtkad W0 linghiatia féairs ef e Reglifgs i fetlitbingdmethory usage
data format for the nethod of |anguage coding

ade ohictiatin eomplexity.ai ned in claim1l, wherein the

| anguage profile is stored in accordance with a full

set of two character sequence conbinati on occurrence
possibility bit series.

4.  The method of language coding identification as claimed in claim 1,
wherein the double-byte coding identification is achieved by checking all of

two-byte characters according to an inherent code rule of each coding system.

5. The method of language coding identification as claimed in claim 1,
wherein the Latin-based coding identification is achieved by checking
percentage of non-ASCII characters as well as percentage of non-ASCII two

character sequence in the text.

6. A data format for the method of language coding identification as claimed
in claim 1, wherein the language profile is stored in accordance with a full set of

two character sequence combination occurrence possibility bit series.



