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Systens and Methods for Detecting Simlarity

Docunents FI ELD OF THE | NVENTI ON 100011 Thls“mmwmmwmmmmmn
refers to a systemand a nethod for detecting 159159+
simlarity of docunents, in particular, to a system
and a net hod for detecting simlarity of both English
and Chin usi n

ngl i oh sl Mlbodd o} BRftchle SR PBGI,

i nvol ves Chi nese word segnentation procedure using a
machi ne | earni ng ba%ﬁﬁjﬁﬁﬁ%ﬁéi hod, which is
al so advancenent thH_—CUﬂpHTEg§¥U_¥E§§pFiOr arts.
BACKGROUND OF THE | NVENTI ON [00021 hbmadays it is
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EREl PR RERNES skl OPRIR, MBS B0 oocomerae
umpmrrvetlssThla ma£mon2hvaeibest Clenesamprd sdfgercetaters pacelurausirgna
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oAb hE SeshitRD RS LA B melnol Rkn 8 MR Bhedl, when
Fmpaatrd:t.o ﬂ‘fﬁmoeal@re a lot of papers dealing with this
i ssue, for exanple, P. Cough. "Plagiarismin natura
and programm ng Ianguages An overV|eM/of current
tool s and technoBAGK&ROURBL G ER
CS- 00- 05, Depart nent of Cbnputer SC|ence Uni versity
of Sheffield, 2000; N. Shivakumar, H. "Garcia-Mlina.
1A coPgwailaysdt is nerersioBlysorYenieniofor geaple tel acquire data via
QB Vhih - indtr L8 SRELAESI0RT pl Eélﬁ'ls%pc.%u&%}ﬁ&'i %@Qﬁeof)ﬁélansm will
Conference on Theory and ractlce
[taks ther fodewing factqrs, intoragegunt: {owhpihes thpre ge aBy |cqqntenjs (suspected
Peitiris) ia e 'docxfﬁ?é’n@ isnilPltd Rehers: Q‘i’d?é(r selRGhdrOfy references are
mechani sms for digital documents”. In Proceédings of
BHED ferthesp ﬂﬁﬁfﬁﬁ%ﬁ?@%ence pages 398-409, 1995.
[0004] In brief, known nethods for det ecting

simlarity. of docunents eneral Ly conprise steps of.
k(%%i yIn view of the above, pr%ventxon of )p/laglarrlrspm becomes a%ot topic in

the art. There are a lot of papers dealing with this issue, for example,

* P. Clough. “Plagiarism in natural and programming languages: An
overview of current tools and technologies”. Research Memoranda:
CS-OO-OS, Department of Computer Science, University of Sheffield, 2000;

* N.Shivakumar, H. “Garcia-Molina. SCAM: A copy detection mechanism
for digital documents”. Proceedings of the 2nd International Conference on
Theory and Practice of Digital Libraries, Austin, Texas, 1995; and

* S. Brin, J. Davis, and H. Garcia-Molina. “Copy detection mechanisms
for digital documents”. In Proceedings of the ACM SIGMOD Conference,
pages 398-409, 1995.

[0004] In brief, known methods for detecting similarity of documents

generally comprise steps of:
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normal i zi ng each docunent in a docunent collection and
segnenting each docunent into a plurality of

conti guous chunks of tokens;. selecting a certain
nunber of representative chunks of tokens fromthe
plurality of contiguous chunks of tokens;
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LB defenBin FETT WGF GRS HERPIGE he 1 1 st
document into a first plurality of units and the text
of the at |ease ong N 0 a second
plurality of uni t SEMMARX Q) st plurality
of segnented units wth the second plurality of

{00061 The present invention is directed to provide a system and a method for

detecting similarity of documents.

[0007] According to one aspect of the present invention, a method for

detecting similarity of documents is provided. The method comprises:

extracting a text from a first document and at lease one second documents,
respectively;

segmenting the text of the first document into a first plurality of units and the text
of the at lease one second documents into a second plurality of units; and

comparing the first plurality of segmented units with the second plurality of
segmented units to determine whether the first document is similar to at least one of

the at lease one second documents.



segnented units to determ ne whether the first
docunent is simlar to at |east one of the at | ease
one second docunents. 2 100081 According to another
aspect of the present invention, a systemfor
detecting docunments simlarity is provided. The system
conprises: a text extraction nodule configured to
t a r I
T ociartd QuRuct ahlecf O S LecRl BBlion, ¥ A5kt O
desasting docenents i grityris pqon@ed éBbf« systerp pemprisesst  document
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of the at | ease one second docunments into a secon
lspst pag seegpdsiocypents; respeci¥ar i son nodul e configured to
CONR&ptechBifod mballe %ntffgﬁ}eh by séﬁneﬁ?ﬁlmﬁ Sfjthe lﬁpét H§cu¥‘ﬁehh1nto
the second plurality of segnmented unit term ne
nhet plesalitypd upits and segem the taxt pEthg at lp@agﬂe Sﬁcmd doeumentsinto
) eastd mﬁhﬁmﬁhﬁ% at | east one second documents. 100091
Accor 0 the present invention, it is able to not
onl ¥ ce@pge;spn eRskuleneanfigured (e (camparg the, fipgs plusplity | of rrgeraeued
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detecting simlarity of docunents according to an
arbo nent of the present invention; gure 2is a
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MR- RC t aggi ng according to the present invention;

teePRINCRIEesE " | ow chart for tagging of steps in t he
LMR-RC taggi ng accordi ng to the present invention;
Figure 5is a ik'ng sent ence
repr esent ati onm—cote: H dtcording to
the present invention; Figure 6 is an illustrative

e of .t aki.n as d tabase dexe .COr
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Figure 2 is a block diagram of a text processing module in Figure 1;

Figure 3 is a flow chart for training of steps in the LMR-RC tagging according to
the present invention;

Figure 4 is a flow chart for tagging of steps in the LMR-RC tagging according to
the present invention;

Figure 5 is an illustrative example of taking sentence representation codes as
database indexes according to the present invention;

Figure 6 is an illustrative example of taking words as database indexes according
to the present invention;

. Figure 7 is an example of direct comparison for English sentences according to

the present inVcntion' and

~ Figure 8.1 is an example of partial comparison for Chmese sentences according to

" the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS




the present invention; and Figure 8 is an exanpl e of
partial. conparison for Chinese sentences according to
the present invention. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 3 [0011] Detection of the sinmlarity of
docunents according to the present invention is
realized based on three basic assunptions. (00121
Firstly, the detection of simlarity is carried out in
vjew of text only, wthout checking non-text

LR <. eeen st umipnios Sl darenides AorBiiay tespresen
GvBRDACNesliZRl bise€ ol Bxde HaSic B&umgedRct ed. The larger the
nunber of simlar sentences is, the higher the
simlarity is. [0014] Thirdly, the simlarity refers
tbooi bR Si NFikstt thy detBetion NP IsBGiSdri®is, cafrrdd R il iéW dfflext only,
|iteral] expression. Exanples which are simlar in
?’Vh"b?‘g§ ‘?cg’ﬁ‘gBﬂ‘E'teéf Nt in literal expression

‘include, but not limted to, singular nouns and pl ural

ns, verps nd changed verbs in tenses, uppercase
mli bver cg‘?g“‘ﬁh ESFIEIER 1s deepsd F‘%)ﬁ%“p%l“dsdp &ﬁde’“ to be
aétegidd. Therrgen@e niibdrldt sigslar seafdfced isf e hashkr O BRIThAY is.
character encodings, such as BIG and GB. (00151
Herei nafter, a system 1000 for detecting simlarity of
dbaouaknt s Thitdly, thesig@iatyirbfel to Mhdl sitmallatityVih tfnpredspheNader

o Fi . [00161_As sho in Fig, 1, .the syste 000,
b Hisud cxpraanyoparie e B Siler 1 it R Airh n
fieell Ig,_Eprﬂ:QRm i?l?c&}(?_%tﬁfo@ timdtsd 0 si_‘ﬁgﬁilldﬂ ﬁoul:9|3nd ?lélgﬁhbuns; verbs
encadi n ul e a co i son nD LA
RE APnE veTRar Siee der S BB I case Batnasls dragigpnal words
D dithplifidcones v €hisesenandodi fiérentldinputer claandctey ehedirigs, such as

er docunent provided by a user into a
%gdr%%ﬁ‘%dte?g'r eadabl e format. The conversi on nodul e 101
may be one of known devices |ike scanners, optical

tEgthsjeco gﬁl‘:l%%ﬁ er, %té&ﬂ (ﬁfOff@F&ft%ctiﬁ% Smﬂaﬁlﬁl&%omﬁen&e&hl
extracti on nodul e recelves e docunent in
bedgsonikad in detelhwitlerefaseneato Figdm t he conversi on nodul e
-101, extracts text fromthe received docunent and

transfers the extracted text to the text processing
103As shown in Fig. 1, the system 1000 comprises a conversion module

101, a text extraction module 102, a text processing module 103, a text encoding
module 104, a comparison module 105, a report generation module 106 and a
database 107.

[0017] The conversion module 101 is configured to convert a document
provided by a user into a computer-readable format. The conversion module 101 may

be one of known devices like scanners, optical text recognizers, web interfaces, etc.
[0018] The text extraction module 102 receives the document in
computer-readable format from the conversion module -101, extracts text from the

- received document and transfers the extracted text to the text processing module 103.

[0019] The text processing module 103 comprises a segmentation



(00191 The text processing nodul e 103 conprises a
segnmentation 4 sub-nodule 1031, a nornalization

sub- nmodul e 1032 and a hi gh-frequency word renoving
sub-nmodul e 1033. [ 00203 The segnentation sub-nodul e
1031 segnents the extracted text into one or nore
units. A unit may be a paragraph, a sentence and/or a
¥ goduNamelly .a héehali@atiohagbesbdu®X10378¥ndq ﬁ?ﬁlﬂ@cﬁﬂeﬁ word
i nto. one, or ar agraphs, sentences and/or wor
BMQvipgispo EBWHDﬁg% ‘ons. 100211 When the text is
segnented i nto paragraphs, a paragraph should be

[ ied.at first cal |y par agraph is
HERbY £ emceamantiion Sbrurie oS Banan B e fes sto
bhdker rﬁk[reﬁﬁltsng @nbﬂdﬁm pardyTdpR, a beMeentd BRBor PR GISNEHeIR the

button "E eSS|n a button " etc. 00221

é‘\‘ite{i frat ’t“é&EF ?e§m§’é‘§ t erf q FRO5E RATAT RS i TterCes apfyerraKds

bitheieledthibifdtiens. according to a sign of "full stop", a
question mark, or the like. 100231 Segnenting the text
into words needs to identify words first. In English,

vtxrodsl ar e waaaiat ec latstemtddclaiol pardpyaphs S£ @&5@&5}{ sﬂoluiﬁebe

er .or nctuati o Unl i ke En
PR 65, pish i e Pl BB agtordie Spmabpirgeraph
megﬁmm Hick. prdssing’a Buftod MBETER” Ov SR Essing i aKson MENTER? bt
F resent nventlon proposes a Chinese segnentation
%ﬁﬁﬁﬁﬂ% “Baset on Machi ne Learning met hods, call ed
"LMR- RC taggi ng techni que", |nclud|ng t wo stages

i Regu R sta Correctional .-

(102 o W SRS 5 e o Seolenitn AgepEerie enhed
hedRrdi(@ tb agigh nf)“fub ctop? ,qu;aestmh enrkaor thetikence i n Chi nese
is to be segnented, first of all, each character in

the sentence is assigned a Iabel as a representative
ok0azpd pos$dgm@ntum thehiesh irtth evarimanexds etp identifinewords first. In

" d T I g
SRR s B8 SRS Y by TN e b
purctuatipie character | ocates at the beginning, at the
m ddl e and at the end of one word, respectively,

ile "S" indicates that the character itself

ck¥RAdt ut egnléqeeEr‘ggp}H words in one Chinese sentence are not automatically

segmented. Thus, in order to segment Chinese text, the present invention proposes a
Chinese segmentation technique based on Machine Learning methods, called
“LMR-RC tagging technique”, including two stages, i.e., Regular-stage (R-stage) and

- Correctional-stage (C-stage).

[0025] Specifically, according to the LMR-RC tagging technique, when a
sentence in Chinese is to be segmented, first of all, each character in the sentence is
assigned a label as a representative of the position at which the character is the most
likely to 'be located in a word. The label may be “L”, “M”, “R” or “S”, wherein “L”, |
“M” and “R” indicate that the character locates at the beginning, at the middle and at
the end of one word, respectively, while “S” indicates that the character itself

constitutes one word.

[0026] An example for assigning labels for a sentence ‘A EENZIE M

5



[0026] An exanple for assigning |labels for a sentence
5" is shown in Table 1, wherein the sentence incl udes
four words: ', IE, Az" and # 1fi3i' . As known to the
skilled in the art, each character is | abel ed
according to the context of the character, nanely, the
"feature" of the character. Word # 1 f | Xx Label L R

"Rs ShéwiidVITible TaWh@reﬂa &QQ&%&ckﬁﬁ&é’JeE §bur W&Bs: K45, =,
escﬁ%hr&n is Ven on how t he Segmsnt ati on

1A A3 KR ta g gl i thoReRGach ghimagier is labeled

hR6IAMgqY Bie cBﬂeft%ﬂHe%ﬁaﬁt&@r na QTR ‘@LanRE” Sfth@ctafikfer, W t h
reference of Figs. 3 and 4. As nentioned above,

IMR-RC tagging techpique js carried out based on

Vogzdni n%Lear qgfin_g nghcgd% LI\/REZRC |gcl udeg al tpai ni @

Step [and aj taggrg 51§=p 28T Ffi U, S —aJrrowethart

debdtleplfor thailni kg 1cd6rd n@_t LNR RCMAs| Mhown Rn

Fig. 3, a training corpusp2Q0 is input nodule 103 and
divided into a first sub-corpus 200a and a second
sub-corpus 200b (step S201), wherein the first
sub-corpus 200a and the second sub-corpus 200b are not
The first sub-corpus 200a is used for

ver| appin
?FOQ?Hang i Bereafisr, Rihgt AgETiplipn |16 Bien SR oMY stib- ssgmpnation

AfdRodules 105€ isEOTsolchMdNFNYRIRCt B GgS{eagﬁ eI &f RaBR! Yhe
the first sub-corpus 200a takes up about ~70% of the

g ation gf gdes dethdﬁ@rewﬁeoféésspaa §ndz150‘bs meptioged ghoyh MRBC.
208ng (QAriGde N cairteP o Bdsed tdAeMaBlRhd! TRarRing€R6Hods. LMR-RC

ch racter in the first sub-corpus 200a and the second
desgrpipine B adadagsing Pt ed according to a R stage
feauﬂe tenplate 203a to forma first feature
t|o .204a a second feature collectiaqn 204D,
Hef ' O i f Mowdenr € oo deinine Sssedmeroi MR GaiAs
' ﬁl&aﬂlnunﬁg 8x hntadtiggcdrpwn20ohe ifput fioduls Ul03 ead @ivsded A3 a first
d t he con feature oIIect | udes. a
? b Eraiin esﬁ)(:6 aB 55 ctoFPéls O@E égg u%iogg g@'e‘ﬂoﬁﬁ first
$ubOR@]us T20R4 ragd aths eedoad ceb-t@Pug ]ZOOIaareanotemﬁmimg tlthe ﬁrst'
glﬁ)%#ﬁ 26(?{(8 lu@etdgor gzgf’i)’ d His‘tﬁgﬁhs?ﬂ’%\gw%ieatge séc?ncp su‘: cPﬁms
tsusedefot traiping in the C stage Preferably, the first sub-corpus 200a takes up about
~ 70% of the whole corpus 200 and the corpus 200b takes up the rest 30%.

- [0029]) At step S202, the feature of each character in the first sub-corpus 200a
and the second sub-corpus 200b are extracted according to a R-stage feature template
203a to form a first feature collection 204a and a second feature collection 204b,
wherein the first feature collection 204a includes all features extracted from the first
sub-corpus 200a, and the second feature collection 204b includes all features

extracted from the second sub-corpus 200b.

10030} Taking a sentence “32 {E#5R"” as an example, the feature template
203a used for R-stage is defined as shown in Table 2, in which the word “{@” is set as

the current word.




6 Feature Description Extracted Feature - "3" C.2
the current word, C1 = "2" 1 two precedi ng words of
the current word, and Co two follow ng words of the
current word C, C ="W CC1="32" C1 Co="2(If "
2 Each of two sequential words in the sentence CoCt

~" Cl =" " one preceding word of the current
wor d, ?nd C_Ii-'g\amr%ﬁ'gs%pﬁ&ﬁj ol | owi ng mf}ﬁ&n‘&&gﬁ Pé&ture
cunrermt Wru C, VVICL TITT treTuarrcim—CliTralr ac el —S—&

punctuation 4 not or not? Wether|any no&-Chidiese
world exists ifhelfientmdra@nd A 1 (befause "3 ans 5 two

preceding words and in the two fol|ow ng " o are not
Ghi| neerrogseiag wordef the cpprentiveord.iaré cur r ent Coor“t bel ongs

I~

t 0| t NGws IR Wikl wébBE6AHS Surrent wifdd 6 categpry s t hat
of |one preceding word or one belong to different

folll owi ng character cateqories ) Table 2 Co="F”

(:_2 C.] = “32n
- ' C-I CO — “2 {E]”
2 Each of two sequential words in the sentence
CO Cl _ “{Eﬁ”
| - GG =R”
3 one preceding word of the current word, and Ca=“2"
one following word of the current word Ci =%
4 Whether the current character is a punctuation .
. not

or not?

Whether any non-Chinese word exists in the
A, and A (because “3” and

5 | two preceding words and in the two following )
“2” are not Chinese words)

words

Whether the current word belongs to the same D.; (because “3” and *““{@”

6 cateéory as that of one preceding word or one belong to different

following character categories )

Table 2

[00311] Then, step S203 performs Machine Learning methods to learn the first
. feature collection 204a so as to generate a temporary tagging model, namely an
R-stage model 206a. Any known machine learning algorithm can be used to generate
the R-stage model 206a. In this invention, a learing algorithm called “Maximum

Entropy Model” is preferable.

[0032] The R-stage model 206a is a probability model and used for tagging
the second sub-corpus 200b by taking the second feature collection 204b into account
(step S204). That is, the R-stage model 206a is used for calculating a
maximum-likelihood label of each character in the second sub-corpus 200b, so as to

generate a R-stage tagging result 208.



100311 Then, step S203 perforns Machi ne Learning

met hods tolearn the first feature collection 204a so
as to generate a tenporary taggi ng nodel, nanely an
R-stage nodel 206a. Any known machi ne | earni ng

al gorithm can be used to generate the R-stage nodel
206a. In this invention, a learning algorithmcalled
“Maxi mrum Entropy Model" is preferable. 100321 The
R—sta e nodel 206a is a probability nodel and used for
tEf§Rhg  t Abster 830N featwret of thgsseowdibsubycormuki29b @teeextracted
Y ] [ t c t
s%% Yok Qab0k SRR PRweCRp 3070 U eaS (PR sage
&agB@aF%ﬁvlt RE8 are exagtedsad. ﬁk@rdmﬁa@dthp shes te@fpliétaé%b So that a

GRA BRI ol Btidr 48 GRS 1
g{(_ener ate % F\’t-lst age t a%?? ng ?g%{ﬁ%ékZ%Q A %662%35, glcludes a

%ﬁeszesatefaéahqwrw &gdly hand aonies tpmp&,m pashoz@om Blbb 3
exkhBaswd according to an R-stage/ C-stage feature .
tenpl ate 203b, and features of R-stage tagging result
208 are extracted, too, according to the sane tenplate
20@B341s0 t $talt S206 pferﬁoahs Mecttingr lecanghg memodsrfoﬂozhtage & view of

'IFedﬁ f
Eeﬁ'l en {3 c%é@egign Z aﬂg ?he rﬁEEg‘Fﬁﬁr cglqed: 100 g&ial{o écénerate a
mgpg m@elé@ébﬁéwﬁl stageﬁam use Bhe sging dearthing @gorithD0S Hbt Gieé
%12:% stgger Jr%tﬁe%ﬁp 1tS rtHé it m%o&ﬁeét%lns g%%taﬂg ‘l?hc?l fihal
|na ection c an

VI ew 0 eature col
fopaure F@%@tloﬂéﬁﬂ%ﬂé uged| in &\€p S&00. Hrgasaing yedrl 28tecan be used for

kg0 RObIPR&lagd BRbe-sthe C stage may use the sane
| earning algorithmas that used in the R-stage or
different one. Since both the first feature

CPA038Ft | ONPakaipible Bbericb €35 [ANRIR " §€A] tap®Oh a?thu‘x Q/‘chh the
§g4c are used in step S206, the ta can

SiRpsdegemparsult 2yt r$§LM%‘ b%ﬁﬁagﬁfgzj@gaﬁ@tw m&ée 203b is
30a5h TIEK B, whith tsons@ R’ is the clurdnt' wod® an exanpl e

again, inwhich the R stage|taggi ng_result. 20815
" SO VR Fsauie Rescintion. ot age | f eat ur eEXEASSAEERUS03) s
- |shown in Table 3, in which the word "] Tisnghe current
wor|(d. Featur Dgicrl tion Extracted Feature T-2 = =
s W?*@ Wwﬂk+mrwtmm%‘ﬁ1:"9
7 two preceding words and two To =*“L”
following words T, =“M”
’ T2 —_ “R”
T-Z T-l = uSS”
8 tagging results of each two sequential T, To=*SL”
words To T, =“LM”
T] T2 —_ “MR”
tagging results of one preceding word
9 ] T-] TI — “SM”
and one following word

Table 3

[0036] Fig. 4 is a flow chart of step for tagging.according to LMR-RC. At
step S301, features of the received text 300 are extracted by using the R-stage feature



7 two preceding words and two To = "L" follow ng

words T, ="M Tz = ."R' T-2 T-1 = "SS" tagging
results of each two sequential T-, To = "SL" 8 words
TOT i ="LM T, T2 = "MR" tagging results of one

preceding word 9 Ti1T, _"SM' and one foll owi ng word
Table 3 [0036] Fig. 4 i-s a flow chart of step for

| t&%&mm%eg dgagerh@ ah WRtiRE feaftire cale@@oﬁﬁﬁl THeR 2t %§§3oz

of t he received text 300 are _extracted usi ng
the {rafes in theiRyptage fsattl@r?ﬁll%?flen aare %&geééwtuemg QWéMFEOéh :
ﬁ%{rﬁélﬁ% K- g@ﬁ&fa@glﬁ% sb @6 td SRerdéhd R-dthgNa ?ﬁg 5803023 0% step

he features in the R—sta feature collection 301 a
1%, deaesrfie deit 90 R f bt R-stags fagemg reufje302a are

Bxtfab @@ ScchrigE tH the EQtaQ@CIsﬁi g enfFSfeRpAitt /38! RAL I AU r]ﬂal
result 302a.. At ste é features of the text 30

frArr @leghioa 0Ly f}trféepﬁ@f'a & faligPige ﬁegluﬂefturs@gaeca%wlb

eréttapped Sﬁuﬁﬁiﬂfeq{ -Bidgd/O-sta ?@ fddnsd RaPlde 306308 dlRAH LT -stage
tenpl ate 203 so as to rormafinal feature

tagpipe Eevlb302R0 The tapging eyt 4050945 2 tpup pE labelpd Chinesetfaracters.

féit fap sj(/ﬁgbdﬂdqa&ql]géq@tsﬁdeg E\;cﬁQﬂ-Fth{’al“glc\)%\gﬂgke%@Y‘S’Uﬁf ndi
- St e/ Csta ure.tenpl ate 0 generate a
oy ‘gg éagg'tnég’ (figsbm ysingd gatteqth, Eecognytion, (FChniqus Jikegiggyar

eSprédsighi @i tief tektafmﬂ Rdfirfally rsegﬁenedaa;mﬁtvef@umts&cc&&ﬁ@ to the

05 d | abel -sequences such as "LR', "LMMWR' and
%t‘féﬁdéz%ﬁet@ﬂ‘l‘qnf?sed fromthe tagging r_esult 302b by

using a pattern recogni tion technique |ike regul a_r :
SERATES O S G R b SRR 5 bl
frenubeR 8mge EABAT Br letanﬁ:mg’nnbl&: Genpe idmtto make thet(]‘-iﬂage taggmg
P 8984 2oF QIR B R SR A e e
mﬁ(@rpuq 20%®. Sinag thet mggagypf the leamning and the 1nformat10n contained in
the first sub-corpus 200a is limited, errors may occur. Taking “32 {EZHE” as an
example, the correct tagging result should be “LRSLR”, but it is likely to generate a
- wrong tagging result “SSLMR” if only proceeding the R-stage tagging by using the
. R-stage model 206a. If a further tagging on this sentence by using the final tagging
model 206b generated from the learning in the C-stage may result in a correct tagging
result “LRSLR”.

[0038] Retum to Fig. 2. The above illustrates how the segmenting
sub-module 1031 segments a text. After the text is segmented into units, the
normalization sub-module 1032 receives the petitioned units from the segmentation
sub-module 1031 and normalizes the segmented units so as to improve the efficiency
of the detection of similarity. For example, as for an English text, the normalization
may include a conversion from uppercase to lowercase, reversion from a compound
word to.its root or the like. For a Chinese text, the normalization may include a
. conversion between a traditional word and a simplified word and unifying the
encoding of words. However, those skilled in the art can be understandable that the

normalization is not limited to the above.



result precise. For exanple, the R stage nodel 206a is
generated by learning the first sub-corpus 200a.
Since the accuracy of the learning and the information
contained in the first sub-corpus 200a is |limted,
errors may occur. Taking "32 fINVIT " as an exanpl e,
the correct tagging result should be "LRSLR', but it
is likely to generate a wong tagging result "SSLMR
i only proceeding the R-stage tagging by using the
H@39%e nobern exawpls, aqeprdingf tarthé: éSCllagyiengnointeral between an
ﬁ‘g‘ﬁ% gndcp%fsF g%étgﬂoxﬁfhgal?ﬁ%se 1?%§h&1 gl‘gugogellon%ﬁgsﬁgn uppercase
cteryis ddangified, 1&5&grgf:&ngndlxrgelgwprtcaseuszgmable[mcssatxacﬂeg therlength
bf e fided J&%aﬁﬁemhe posish bAthE Gphifidsd h€ segmenting
sub-nodul e 1031 segnents a text. After the text is
segnented into units, the normalization sub-nodul e
10®do) ecei i @éprhiaﬁabl%% b&dv@ﬂ %ﬁ Eﬂgl'lsthswgram thdirespective roots in
segnent ati on sub-nodul e and normal1zes the
eulEnteimpteve Hicragcusery o€ tftediewﬁsmrbwlqdm it ot limited,to, rgverting
Eﬂﬁal @BhiRCihicOdn i ar Solhd, ?Jv'eﬁﬁ‘nﬁ vFaHBusePéﬁ’ﬁp e wex%? 1rft9 the?ptesent
lish text, the normalizaflio i ncl ude

E"Bf‘?v gics WhRn progessing BaFavEs word a|kawév cBarter Sreev@ps’i deorithms s

dsch)IRcH Host \Aﬁ[a@oﬁs%f |atr§%ula9 Vordbcchi'A thd éﬁ@t ng @ o@fhe@egular word,
gg gese t ext, nor na ati on may inclu

T &W“B'és é?f“%mf'f%? feg ﬂtﬁrﬁaﬂmmf Yorss §asgd gn ASERAR BYF

¥ lagl tanﬂ:allnlzlél g i RgmaiRtioe NAO db NBosel irtRhIES woFRWENSE .are big
art can .be understandabfe t hat

tﬂgse S led in thﬁ
FeB Y 2 T BN O Ao AgPs: 1 T Jeations do not
'Ed)ra%axfy fuo¢. Eoanwhén pReasingliafdinteguli & oRS@hd pfodR Snveifion
&irva b tmeen an Hgg& ase and |t§ corres ndlng
?E?d?%a Lhppary gontrppt St TRl 15 Srfygniaast 45
toemlkect rostsl ahel rthd:lf lvﬁﬂmomsi of aibtheciarBQulat Werds. OWREL aﬁe.elrl"egular
b cting
PARLIGE: & Ry B8 brsbfar Ve BREe s 81 i reiBvRis vopr
ﬁsmﬂmﬁﬁarable to convert all English words to their
respective roots in order to inprove the accuracy of

the detection, including, but not limted to,
rkQ0didi ng Cphversidn bebwass tiaditionad taxtarng simygified fextscls @edessagy
VWAEA Bbe t £

é anr%sglg ?ﬁnéagéa te}(?ﬁcﬁfﬁaﬂy vp\gire%j Q&nﬁﬁtﬁ%ﬂg b&\%r]c%n%rsé)n ‘the _
§h@ﬁ$ﬁ teyggs slmu@dqeuenmﬁ By usingaf agrtain Snendéingolst likedriende.ons
of a regular word occur at the ending of the regular

VPGOQQ] The high-frequency-word removing sub-module 1033 is configured to
remove words which often occur but do not have any substantial meaning, such as “a”

“an” and “to” in English and “fJ”, “&” and “F{1” in Chinese. These words are called
“high-frequency words” or “stop words”. To remove the words, a high-frequency
—word list is generated. When a current word is processed, the high-frequency word
removing sub-module 1033 scans the high-frequency-word list to determine whether
the current word belongs to the list. If yes, the current word is regarded as a

high-frequency word and removed.

[0043] Return to Fig. 1. The output of the module 103 is received by the

module 104, wherein the outputs may be paragraphs, sentences, words. The module

10
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the "Porter Stenm ng" al gorithm nodifies the ending of
words based on a certain rule so as to realize the
normal i zation. As to those irregular words, there are
-big differences between an irregular word and its
variations and the variations do not follow any rule.
Thus, when processing an irregular word, the present
LW €Ak the iRl fs [PnitiRs %@'w&a@&ag&mmf‘g{d@&wﬂ # oced
IS, a con l1st 1s generated In a
l@égqhé’éta fﬁmeiestab‘r‘mbftehw @f thepntpuisang siofes dhd codpgeinto a database
167, 694 BhbAMARER of %%S%an%lﬁglg Yhio 3eé’\8£)dbé‘§e%g§atéd‘%m%ﬁgh

reverted, the irregular word I's used as an

PRy ofi the follpying rakgsﬂthnfs NGRS elgerithms SHA-b algarithme fHAr 2 dlgerithm,
bﬁ{a‘ﬁ@&nofttﬁé&g'a@oﬂﬁxﬂ{s an&iner ﬁmlaﬁ hl'éplllthﬂlls eﬂl&“?{%l? f)f Sodes will

necessary proceSS|ng Chi nese text no

b¢ vwdéwme@lgﬁgtm Boragxamples BigJensth ofrthe eddes gmqramisthrough

MIXS Sgaiinmlid 1 BeniNfedsd of YhedSh i I
rul e, gIlkelUnlcolde (0042 Tﬁgﬁhﬁgﬂ%gsggtgﬁcyﬁgg#gﬂd256

Pisisngtingf @ﬁﬁﬂhgﬁéﬁ@ﬂﬂUQG“1s configured to renove

wor ds whi ch often occur but do not have any

Elﬁlﬂgbiki‘ﬂt IaaédlnEQEQIQICG&,S P&V@ Ig. df%fefl len%th alzﬁg}e a%n:dtoTrﬁgresenp those

nese
septaigesavith alopeldngthsy iﬂghwﬂqrseqqu én ey amindeis for searchittgn s shown

Fl\pf 1?55 thrL® kfnﬁmf'/ g)dg{}ﬁe WL R m&’ex@é %lp tl{répe&ﬂﬁﬁge\é Aftm%}gvely,

I'S generate current wor I'S proces
eEds imayrhefusedapd Adsxespitog to lfemv cergespendingodniercey d@gtly from

gHeadisabhdee1 ¢y, gh SEJV@QHeﬂ%yGVW Q'hlch %tl%hﬁ ‘alfﬁa%n? rv\mr&earfe used as

whether theé current word belongs to the |ist yes,
{ndexes dorythige diffsrent seatepeggar ded as a  hi gh- f requency word
and renoved. ( 0043 ] Return to Fig. 1. The output of
t he dule 103 is received by the nodule 104, wherein
t QAP‘*gEt put & FRSYmERt lﬂ%uiatgwa}sﬁspre%hfb@méw%elh@e exffacted
(Eﬁ&iaiﬂlcetlozl)otelcaﬂrote&%adgﬁodhﬁe%%r agr a;waaedl mtxﬁ:nwg ANdlated
rds to.geperate.codes, wi en
m@ uBribeh b Howe b4 dhtahie lﬂé&&ﬂ‘pﬁf Sogens vl Be Copared
Wild&ﬁode nioBurBernttopraRnsed inlt8d daﬂalShsélrmE ndaogdi toRiiectothe tshifilarity
i nvent i S may (ggnerated through

esent 0
BHERGT e REVY 31D G e HE SIS egor ¢ hm | SHA- 1
algorithm SHA-2 algorithm variations of these
a t hms .and ot ler simlar_algo
ct(gﬁéhwl | | FopgeaRe yhey Fo%lﬁcf‘lﬁ’gma éIS?tIQPh‘Hqu‘g% R g’ﬁ'B‘Tr% 1s
irpet | istegtthe odysttine 100 esachenér ticedwad hpapmgh wilDbndertake the

gkﬁ{@{&&?g%éfilsegkﬁmg tgﬁ Zpé%cggmﬂ I & o&np d tﬂcq} are sp e%ui%he
database 107 so as to compare the two papers each other and compare each of the

papers with all documents pre-stored in the database.

[0047] Specifically, the module 105 carries out the comparison by taking a
sentence as a basic unit (assumption 2). The comparison module 105 calculates the

similarity by using a “direct comparison™ or a “partial comparison”.

(00481 In the direct comparison, if sentence A and sentence B are identical to
each other after being processed by the text processing module 103, both sentences A

and B are considered to be “similar”. Herein, the “identical” means that the lengths of

11



| .
bits | ength of through SHA-2 al gorithm [0044] Since
the codes have a fixed length and are able to
represent those sentences with various |engths, the
codes can be as an index for searching. As shown in
Fig. 5, three kinds of codes are used as indexes for
three sentences. Alternatively, words may be used as
&% 108 ds @ ent
e s bONSEL Y6 S SER U SRR oo
Frﬁ mwmleﬂh Dujedon thedﬁtfmés thatcodqs rof sentaneesys anil lasenqrandhboethe text
ERbdinf ideufl {0425 et RRC s, [wid4@e ]
[ npultgl nt 8 tL res%nlt Syst emusloolgegl af: co@ggr%% le 105
gaarsied the datahase bemsms rtbﬁ:@rsise ds {nded uhedd@Blinatiam df emawmoy
Gémgéﬁls@nt&%@A%d§t»@h%gdo&q9%18 py. and then be stored in a
dat abase 107. Then he doc mgnt w ||l be conpared
with those docunents pre-stored in the database 107,

00361t 0 dgk REImIb&f %hemﬂr&'i b ar%%\gvl’&eﬂvé EF%}%E\EI,%EMFPCGS is

i nput docunent and those pre- s ored ones
eheapindlis-whett thowscnfigit?. @81 baing precesaed b fhegfextipocessing

RRBGE 303, Bothl s@i%ﬁceh ﬂiﬁéiertlb Sm?%%tf&m;alﬁ%d “BAGTHIRL b8 YR

papers wi || undertake ove-nment 1 oned extracting,

FVETIgs B¢ S BFtAG Plavd foefb@Bdu Acosdiag (e ethe lgorishm refdthe direct

EdBparideH, snEes WahdIPard SodsRicFRANP BE Sithilgt WO papers each
ot her and conpare each of the papers with all

documsnts pre-stored in the database. (00471
ilcally t he nodul e 105 carries out the
adi soninighe pakplrgmrarisonnif spriencesA #n¢ Bsafter heing processed

Gﬁaﬁélﬁf@& iRfcesing MR OTIAE AL "R Ko SinCAIFHOALAS the

simlarity by using a "direct conparison” or a
P‘i?ﬁ?‘?‘P%PGWSWdBF F%‘B’i’?@“ WPU’GA’B‘i theﬁot@h\éoraf HIcRNE SERSPRSS eXaseds, a
bfeﬁ&&ﬂiﬂ?ﬂclﬁreﬁq@mdsaﬁ%ﬂ&e@nﬁﬁgg mraee télRMfeicadb BeO“si@ASM The
ot her. a r bhei cesse te rocessing
NBHHF%! °{é‘§ se fc'ﬂcﬁgég%t?“éﬁ%’é?c Bt'?ﬁi)i’é( kSt dered to
be "simlar means that the
| erfmAerityf= ““mgé?sp&&m&m°rdMW$%fﬁéh‘ﬁfécﬂwed in' the

two sentences ‘%gl‘%%‘aﬁn%geflﬂé’%?CBSPC f the wor ds are

al Duetothe f sent en
SOGEF i Ot Bl M R et
lscimtctsc;/ahnd B afirstTAs st,atedﬁabxwet Werde camrusedas amindek eTHebH ore,
t t he co e
BB AR LI YRR B
y;rmnbn words domberr lappmbxy:e A so as to determine the similarity between two
sentences A and B. An example of partial comparison is shown in Fig. 8. Two
sentence A “HIfAKTNERE - BEERHVITEIEEEERHE T and sentence B “FHE K
PEVEHIRRAR - BEF{TBEEEENEIE T have similar meanings. After segmenting of

sentences and removal of high-frequency words, 4 words in the sentence A and 5

‘'words in sentence B are generated, respectively, wherein 3 words are in common.
As a result, the similarity between sentence A and sentence B is 3/4=0.75 (75%). If

the predetermined threshold is 70%, sentence A is considered to be similar to sentence
B. '

[0051] In addition, the similarity is accounted based on the total number of

“similar” sentences. A total rate and an individual rate algorithm are recommended.
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: |
100493 An exanple of the direct conparison for two
Engli sh sentences is shown in Fig. 7. As shown in
Fig. 7, after being processed by the text processing
-nodul e 103, both sentences "Peter is playing football"
and "Peter plays football" are converted into "peter
play football". According to the algorithm of the
direct conpari son, sentences A and B are consi dered
be "simlar". [0050] In the partial conparison, if
S3hces Fueaiognl patafalgiritgpiing meeswemsridof thy sitidaritiexf one
-ﬁ!’)&ﬁﬁ:ﬁts laBAnA O WoBurkd? SMBRIhSSs SOWRONOTHR g&le&? ludes
and the “proportion between the commbn words an e
Aerumentigreiidedrpyoprerss dpgusieals regsloradsingthe ;ﬂﬂ@b@t,ewrrdqqedents
EM&?Mr@xoxﬁ@nTﬁé}B%ﬂa& ifBdcByal & GRS dered to be
simlarity of the sentences Ato the
sentence B |s calculated by a rule of Simlarity =

%{E*P&Ee o‘? dggmgﬂptoVMoglﬁn%chc}ll\éagiem ences *100% total

I'n one sentence Specifically, the
équh sqfrflmmnécnwssheaﬁém thedaeemabans thixdacument colingtion
words in senttievomsbers ofischtdBeast infthe dicuméds st at ed above,
words can be used as an i ndex. Therefore, the
conpari son may be carried out by searching words in
t FEo58ht abaTie iadididoslrata hpbthmoe Hﬁﬁtsm?iﬁ oﬂma‘@igmaﬁﬂy of one

ent ence A so t rmne the simlar,it ween
iR o eBa S rafis B SCaE and Y bF el pe eV
C ORBRHdLA AR of & dSNAVR Alsinifat B débumd¥® = Sentence A and

Seﬁ)tenum érof si ilgrs'vxktericg'sgs redbftig c?ocuemn A and c<y S ume | ar
M%W&MWM%
of high-freg ALTPRGF EfQtendks Redecuminthe sent ence A and
‘5 words in sentence B are generated, respectively,

wherein 3 words are in conmon. As a result, the

Nhep| the simjlapiy iredsteraingd dycihe dogipens samppkson gnodyle 105, the
§1agmasr3 Brobatity mayfbe detean@eeat%ﬁmgw e6r éxlahe&hme%gha of the

. 70% se tence Als conS|dered be sinilar
Q8] vt of dogument fpgaipst) a,dogyment CBHCC“PﬁéS éwls%ﬁr.tbeyplfieansm

@ﬁib%mﬁy%ﬂ dbasea: A ﬂs b&t@usfe@lﬁe&h gH&H {004 rat® ineansStha¥ithe® are a large
sen es, A toé rate a nd|V|duaI rate

2y ‘Fl Prpfenres 1 des Wﬁ’é‘rfd%ﬂ‘ arlt? ?)B‘?I’e ke al rate

algorithmis a nmeasurenent of the simlarity of one

Tﬂ ggel ec%@ﬁ q’fenle?qylg%cl%n’qe; 0?9 %trel é)CSCI'?de as seven separate

- elements, respectively, the invention is not limited thereto. It should be understood

*100%

that those components may be implemented as lesser or more components as required.
Similarly, while the module is described as a member comprising of three parts
1031-1033, the invention is not limited thereto. In addition, each of the modules in the
invention may comprise one or more means for the respective function operation, as
required. For example, the part 1031 may comprise one means for exacting the first
feature collection 204a and the second feature collection 204b, or comprise two
separate means for exacting the first feature collection 204a and the second feature

collection 204b, respectively.

[0055] The invention has been described in an illustrative manner. Obviously,

many modifications, variations and equivalents of the present invention are possible
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. docunents provided by users, docunents pre-stored in
t he dat abase, or docunents conpared previously. The
total rate is calculated as follow Total rate of a
docunent to a docunent collection = the nunber of
simlar sentences shared by the docuemt and the
docunent collection *100% the nunbers of sentences in
ihes' IE t
AL hout Rihgr TP B3 i Ga O RVhiN ok Be
anplemented; by othey Fmeﬂﬁo@drﬁﬁﬁm%ﬁhamﬁsﬂ% disclased tHereiretithin the
g&kggp&emggga&hggﬁg rate of a docunment .A simlar to a
docunent = the nunber of similar sentences shared by
t he docuemmt A and the docunment B *100% the nunbers
of sentences in the docunment A When the simlarity is
determ ned by the docunent conparison nodul e 105, the
pl agi ari sm probability may be determ ned accordingly.
For exanple, the higher of the total rate of docunent
A agai nst a docunent collection is, the higher the
pl agi ari sm probability of docunent A is, because the
hi gher total rate neans that there are a | arge nunber
of sentences in docunent A simlar to those in the
coll ection. [0054] While the nodules 101-107 of Fig. 1
are descri bed as seven separate el enents, _
respectively, the invention is not limted thereto. It
shoul d be understood that those conponents may be
i npl enented as | esser or nore conponents as required.
Simlarly, while the nodule is described as a nenber
conprising of three parts 1031-1033, the invention is
not limted thereto. In addition, each of the nodul es
in the invention may conprise one or nore neans for
the respective function operation, as required. For
exanpl e, the part 1031 may conprise one neans for
exacting the first feature collection 204a and the
second feature collection 204b, or conprise two
separate neans for exacting the first feature
col l ection 204a and the second feature collection
204b, respectively. [00551 The invention has been
described in an illustrative manner. Qbviously, many
nmodi fications, variations and equival ents of the
present invention are possible
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13 in light of the above teachings. It should be
understood that the invention nmay be inplenented by
ot her systens and net hods than those discl osed herein
within the scope of the appended clains. 14 C ains

1. Anethod for detecting a simlarity of a first
docunment with at |east one second 5 docunents,
conprising: extracting a text fromthe first docunent
and the at | east one second docunents, respectively;
segnenting the text of the @M% docunment into a first
plurality of units and the text of the at |east one

secqnd doc nts into a. second plurality of units; and
0. domIoHg T sieetmk SEmey 2 b EUF e 8 Faekne socond

dbduthehiReconppioing: plurality of segnmented units to
det er m ne whet first do%gnent is simlar to at

h
| cactsHBE et (5B thy hrsL AR mGRIGng AR desalg2is heeand dogiments

Tdipeciwélitod of claim 1, further conprising a step of
nornaliang t he %@ ePnented_units. 3. The_ nmet hod of
cl aiSpRmENtipg the trxt o ﬁ‘ﬁ?s ‘%‘icﬂ’éle%f ‘%tPééirﬁﬁ’l"l’@H%Qf‘fT’gtsm% text
ot aslegst ofd seepnd@béumdptsnte atsesbnb plurddidy SRinithave

subst ant i al nings.framthe extracted text. 20 4..
The SHEPHBE BF TRRAHALLY T eEHEReD UhiEy 1k e scsppbalujity of
eegidenetl unlietof defeginin@ WehefiRe thedirit] dot@hénk ¥s hilattb ta leaditofe of

ne. or nore codes, each of which has fixed | ength;
gﬁo“%f‘%f’f’?@“%‘?iﬂcﬁ’cwe‘?%e codes in a database as an
i ndex for the respective docunent. 25 5. The nethod

of ¢laiml erei,n the seqnmenting further conpri.ses:
oxt a7 FERERBRE PG o ¢85 01 RERRLTE the
begpeditedungs.f i r st feature tenplate; tagging the first
feature collection to generate a first tagging result

based on a tagging nodel; extracting a second feature
col 13eThé mmthbd ofielaitre2,t fasther zouiptisieg 4 sters bf teayying gvardssthattare

%Qq%ﬁ? greg’é?lte% b%?gooﬁbq hﬁ&‘eashb'sﬁﬁm'éﬁﬂglnﬁ&? from the extracted text.

4. The method of claim 1, further comprising:
encoding each of the first and second plurality of units into one or more codes,
each of which has fixed length; and

storing each of the codes in a database as an index for the respective document.

5. The method of claim 1, wherein the segmenting further comprises:

extracting a first feature collection from the text based on a first feature template;

tagging the first feature collection to generate a first tagging result based on a
tagging model;

extracting a second feature collection from the text and the first tagging result
based on a second feature template;

tagging the second feature collection to generate a second tagging result based on

the tagging model; and
segmenting the text based on the second tagging results to generate the first and

second plurality of units.
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taggi ng the second feature collection to generate a
second tagging result based on the tagging nodel; and
segnenting the text based on the second taggi ng
results to generate the first and second plurality of
units. 15 6. The nethod of claim5, further conprises
a step of generating the tagging nodel conprising:
providing a training corpus; 5 dividing the corpus
intg a first partion of the corpus and a second _
por ©i dhe Bethp, of clap py Jurtheh GOPEses getidr ok Bagrating the tagging
hREBRbAPNsitgadgi Ng nmodel fromthe first portion of the

.corpus; . tagging the second portion of the corpus

bas QWP VEHNEHEMIBAEIPYF y t aggi ng nodel  to generate the

t aggdivitingd el 8brpuslidtoa firkhortlBit BOMe @brphid A QcondIRIrEdnbf the

gener at ng the tenporary taggi ng nodel further
E@Hﬁ??§k§¥”extracting features of the first portion of

t he peRFHE a RAFRErPigking moliél fdm the et pbrtiol @ih@%&?ué}md
15 learning the extracied features to generate the

t emfASERE Jhet SSERRIRGTHRR{dhe corps RAprd on the terpRpray taggme model
s&geaadtemth%gmg Mmbdel.he corpus based on the tenporary
taggi ng nodel to generate the taggi ng nodel further

conprises: tagging the second portion of the corpus
bas gdTmdthwd dfersppbakNereir0 t aggi ng nodel to generate a

tagged resylt; extracting features of .the tagged

6 P38 ST REE P G SOPPERS at or and

| ear ni ng t hexwactihgdéatdes efathe Ifes poéticgedsrethatcerplifiBased on the
t aggi ng 8, . The, nethod of claim?7, wherein

|, 25 |
t he seco ﬁ9§%%¥%Fng‘hﬁW%te conprises information of
the first fdmiming thecermactbd features to generate the temporary tagging

model; and
wherein tagging the second portion of the coi‘pus based on the temporary tagging
model to generate the tagging model further comprises:
tagging the second portion of the corpus based on the temporary
tagging model to generate a tagged result;
extracting features of the tagged result based on the second feature
template; and

learning the extracted features to generate the tagging model.

8. The method of claim 7, wherein the second feature template comprises

information of the first feature template.

9. The method of claim 1, wherein the comparing further comprises:
determining that one sentence of the first document is similar to the one of the at

least one second documents in the case that the text units in the two sentences are

- identical.

10. The method of claim 1, wherein the step of comparing comprises:

determining that one sentence of the first document is similar to the at least one
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9. The method of claim1, wherein the conparing
further conprises: determ ning that one sentence of
the first docunent is simlar to the one of the at 30
| east one second docunents in the case that the text

" units in the two sentences are identical. 10. The

nmet hod of claim 1, wherein the step of conparing
SORP LA [8RBone s‘é@dn@rd&ﬁ}ha@s 15 huad caQ@&atsf REENESe glimtﬁep Sﬁédn(l?&n
docunent is simlar to the at |east one
Feé‘a%ltso‘ﬂe‘“@eﬁfémc%of@dﬁ@hf%‘t UAits Rembersia ervasenignqeaexseass a
1R8etéHiiRa knr®dhoOMon  text units in two sentences to
otal text units nunber in one sentence exceeds a
predeterm ned threshold. 5 11. The nethod of claim?9
or 1. ThukRiHRk bl biok $6, vﬂfécefmtﬁrgtsdo%&{tf@ Qemfngd tbebor

simlar to the at | east one of one secon
sidlantorthe at Igpsb9ne of Heat destiang seepndisioeuments, ivdhen jarrate f the
SHML OEMS sANRt Sdri@ded ddnfalded td s third QG&UH?&?JE tJ e H@zﬁ sdiftdls

sentences nunber of the contained in first
BueksRefibe eontaienisin thefirel desusnent ﬁ?@eectsmr@mtﬂrmmeq threshold. A
system for detecting simlarity of docunents,
conprising: a text extraction nodule configured to

ext Nadysysiemden detecting simflanity of dosupepts: compaisiag: | east one

Sec Qs SAQEEBNhSduld &ﬁﬂg& bd Medxiract@ tSREBRNS Blst AtuRBHULE at
onfigured to segnent e text of the first docunent

f"ﬁi‘@“e%"?q r‘jé‘P“‘B?rg?*é?sP?cyVﬂY units and segnent the text

of & b@rﬂhtah&ﬁﬁ%dﬂe CosiRaftddo SupaieHEME $cx|t Bf the fiks? dScuBRACAR

l.uralit. units; conpar ule confjgured to
R b ittt st S R o1 (RS e carseoar fogvmpmizinto
hh@oﬁce;ﬂmﬁdtymfumad [ ty of segmsnt ed un| ts to determ' ne
whet her the f irs r@. ng I S Si ﬂ%ast one, .
of £If8MRINLR LR ENBRISH d° FBTRE % ’SZCP 'ifsl“y segmented
Byitst with dfe @lcmmpméhhty of tdgerenmd) rqnits S0 rigtermine evhemel thg first

| f f d
ggc%e ith ?fjeastt gne of. the é‘zt‘ leaF on8 %ecotch S%@% 032‘8

8!
secon ura s in
each of mhlch has fixed length. 14. The system of

cI ai a nornalization
1 eﬂ%g s}éﬁqw&%"&%nﬁ%@alcpg?n%?%e segnented units to
re d m encoding frrmdghcx@sﬁglfrect foeent@deteacin ofthp festsind second plurality

of units into one or more codes, each of which has fixed length.

14. The system of claim 12, further comprising:
a normalization module configured to normalize the segmented units to reduce

differences of the text in expression.

15. The system of claim 12, further comprising:
a high-frequency word removing module configured to remove words that are

frequently presented but do not have substantial meanings from the segmented units.

16. The system of claim 12, wherein the segmentation module further comprises:
a means for extracting a first feature collection from the text based on a first

feature template;
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15. The systemof claim 12, further conprising: a

hi gh-frequency word renovi ng nodul e configured to

renove words that are 30 frequently presented but do

not have substantial neanings fromthe segnented

units. 16. The system of claim 12, wherein the

segnentation nodul e further conprises: a means for

ext b 3R She RPFeHf t

base r ?ag%{nlg ef feiat Eelrzi él?et %ﬂn%#tgﬁetb %%}Jr&‘é”l‘ f{rlé}etaé%ﬁg result

b%g@?mgtaeﬁegmoﬂdt feature collection to generate a

fir §tméaﬁ9%rr@m£&§1ﬁlat sec@rﬁﬁﬁ%u &}leE@tglgerrg tppqgét an@fthe first

means tor extracting a secon feature col lection f1om

tagging eogult hased emmesecpndsfeatureseuplatg; resul t based on a

SeCokahE Rl Ui QP SAbRI fedrufe f Qrschaggi i

second featurggm% P?ec IF‘don tuo ggg%gt?oélttg ehé'gtgo%c%&gga%%%g

riesul haseskondthe weagingimoddagidng nodel ; and a neans for

SeguBRLANRr Sdnchfd thP &xEHasll of R

results torgéekﬁngrgl?gte :ﬂﬁ( ?SI rgt a @@gg% %Jdr?gt? enef)e

thgifirst and gpcard plarplity oY wnitsm of ¢l ai m 16, furt her

conprising: a neans for generating the tagging nodel,

which is confltgured to divide a corpus into a first

por #7-ohe §¥stenp ol damplgs fusther campegiagid portion of the

COT RiRah PR ?é’ﬂe%tmé fhe t&@ rnﬁ;d@l @htcﬁ 'Tso&rnﬂ@(re& ﬁg(ﬂhﬁg a corpus
ag

nodel _ from first |on of the corg
it 2 fUgRAREPTef the GAPYY a%e SEoRp wgﬂ@agéd %ﬁOfPH?emﬂdomIY» fo

QRS ebhpbRBth 8l 58 tRSfifsOporiién SRAREERMsNEhd!D Bag th
tga gj ng ngdel %%ng‘ﬁ'?'he system o?pcl a|m13oa¢ljrt her &

iPSTQR  ofa thepeamust Base toarﬁhﬁgte@aeraaeegg@aergo%ssedasofp

§@féfaﬁﬁ§ﬂﬁ,taggh{ga§&ﬁl and words in the first docunent
and the at |east one second docunents. 20 19. The

system of claim 18, wherein the neans for storing is a
dat abale sgytah efelaimnid, thetdogiprisiag:a st orage nedia. is

a means for storing encoded codes based on sentences, phrases, and words in the

first document and the at least one second documents.

19. The system of claim 18, wherein the means for storing is a database system

and/or other data storage media.



