*FEXT' | NPUTTI NG METHOD, APPARATUS AND SYSTEM FI ELD_OF THE Dl SCLOSURE [ 0001]
The present disclosure relates to text inputting techniques, and nore

particularly, to a text inputting nethod, apparatus a BACKGROUND
OF THE DI SCLOSURE [ 0002] Input nethod software is a kmﬂ’%@”ii/ﬂw ent|ly used
word inputting system A general operation procedure of met hod

software is as follows: the input nethod softhFmeWé’é@M;equence

(such as Pinyin or five strokes) inputted by a user via a keyboard, finds a
candi date word list corresponding to the code sequence using a universal

| anguage nodel by ki n h od uen as. a paraneter. The input nethod
sof tware cal cul at ﬁ%ﬂ@ﬁ?@@dﬁ@mwﬁ#ﬁ&ﬁ@% date word in the
candi date sentence list, sorts the candidate words according to their
on-screen probabilities and then displays the candidate word list to the

user. The user finishes the input through selecting a required word from

t he candi dﬁte V\q,?l’d list. 100031 A traditional text inputting nethod usually
uses a uni Ve FFW&@% as a core to construct the input method.

The uni vermaby)! amguF,geenmﬂechosp&_ odhed nediekhnghthaRehyighkg Adl Abge amount
of training material. The training material is usually obtained

aut omat i cafarjcularypiotafext|ippuginggpethqd, appatesadisystgiener al an i nput requi r enent
of nost users, i.e., the universal |anguage nodel is created based on
common wor d-sel ection habits of nbst users. However, when inputting words

using the gRerkGRMINBDOSPhEWKELo]UREEr usually wants to obtain characters
that he constantly uses rapidly. Wen selecting a word, different users may

desire di f0892ntlngkit mbthodfsotwangiislakimdsd diegmently usechiprdgnpuitinghgysteny. £¢

according t ntities wt efests anq lI51abi_ s, and field of

ir different i
character sge?' ﬁ'{gr %P 7{aet§/°nu§ré)8|e . 8@&6 BB réls'(tgrrpls%,waére JEPRALTET e MYt cher and

a bank cl emkthodsidiwaye feofiesstaltade tjadnes Gucinal Pihyah o6fivestioka) inphittel s ar e
ranked in the first

anked |1 Lol TR o, For anather cxampl e, peol e from
in the firging arunti\!wsamaﬂ%ija?@ﬁled@ gptakngéahé otk seqlibftelak #Parhm@RAIThE Hput et hod
whi ch uses the universa anguage nodel cannot neet the input requirenent
of method software calculates an on-screen probability of each candidate word in the

candidate sentence list, sorts the candidate words according to their on-screen

probabilities and then displays the candidate word list to the user. The user finishes the

input through selecting a required word from the candidate word list.

[0003] A traditional text inputting method usually uses a universal language model as

a core to construct the input method. The universal language model is obtained through

analyzing a large amount of training material. The training material is usually obtained

automatically from the Internet. It represents general an input requirement of most

users, i.e., the universal language model is created based on common word-selection

habits of most users. However, when inputting words using the input method software,

a user usually wants to obtain characters that he constantly uses rapidly. When selecting

a word, different users may desire different kinds of candidate sentences ranking in the

first according to their different identities, interests and habits, and field of characters

that they used to use. For example, a scientific researcher and a bank clerk usually hope

that professional terms in their fields are ranked in the first when inputting words. For

another example, people from north-east and Sichuan province also hope their own

dialect words ranking in the first in the candidate sentence list. The traditional input

method which uses the universal language model cannot meet the input requirement of
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different users. Thus, the input accuracy ratio is |ow and the input speed
of the user is affected. [0004] In addition, a standard Ngram | anguage
nodel nodeling nethod has a defect. On the one hand, the standard Ngram
| anguage nodel is a sinplex nodel. However, in a practical application, the
user's Chinese input, handwitten recogni zing, voice recognizing

requi r emend;raks: ik PHE, AP thpdDhdciab$ fhtiofi@loveaRINRe %gu“%@&foﬁﬁé’ uldye variable
and unlimted requirenents such as Chinese input, handwiting recognizing

and voi ce afkeiggni zi ng. For exanple, a user may wite a technical report

sonet i mes [ﬂﬂ@?*f&‘&do‘?{i‘o& DStah i N3Edm ﬁbg&gpﬁ{ody nq&ﬁiingjﬁgﬁ{ dPREPGet®

si tuati ons, i nese i nput requl Fenen he user eren
anot her ex@miie®ne hael theistandtirl Negraam tangupgs muodyl ibavienpikxf hedebHovapeald ng habits

due to their different living experi.ences. Reflected on the Chinese input,
contents chRECHFR | 4PPIFASOR: B B £ HOURSESBPY: AVINIIOH; FFOoRag oYftes

Ther ef or e, reeogaiziiY RYuiBf@k 2aRaeiusndat ullinfife@r Bot eXMepK, NRBB Ny heve | nput ting
Chi nese of users of different ages and requirenments of one user under

di f f erent ‘“Fiablgtangd yalimpted raguiseragnts aich s Ghanpse ipie Meadwiiting g0 AL nodel i s

adopt ed, %‘H%R:GYec%niEiﬁ%qgﬁle%ainﬂge,tahﬁexjrﬁﬁglklzri@fatéc'ﬂﬁichlsr@;sori Snftifeigd. On the
ot her hand, the standard Ngram'| anguage 'nodel does not have a self-study

mechani smch@hoa harlarametras othert Hmest Hndrar desdgrvemmsiteatignagehinesgeinpar e
det i . t | | | 13 g€ di t
et of M nedlo e RAFELRES, SRR PS, AIELEATLEH haRlLY 65RA1I 1O 0

inputting h use us, accurac or recogni zing the
i nput of thuse ddferent pealdhg@habite Hye toohveir CHRMRMRY irfgrexpdienBlsSKel@stdRon iI005] An

exanpl e of .t.he present disclosure provides a text inputting. nmethod, so as
to increasEUaRei ARt EPNES ﬁ%@&nﬂydgﬁéjediw Hesies 8% A ipriiEftcedi scl osure
provi des arkepefbrel Mfimpled RRAE RS0t nieet Bfferb@ redliefRHE A npuGais@tesé et i 0 for
recogni zing inputted text. [0007] An exanple of the present disclosure

provi des alFE difffpint fessgnd rapipmenipobaneyser ydpediereatsituptinge. keséhed. [ 0008]
Accordi ng §ifferfk rBARRlchs, R tHe@%he hbBLIE hPtddIRRA ) DELMIRTing the input

of the user is affected. On the other hand, the standard Ngram language model does not
have a self-study mechanism. Once parameters in the standard Ngram language model
are determined, the parameters cannot be adjusted intelligently according to inputting
habits of the user. Thus, accuracy ratio for recognizing the input of the user is relatively

low.

SUMMARY OF THE DISCLOSURE
[0005] An example of the present disclosure provides a text inputting method, so as to
increase an inputting speed.
[0006] An example of the present disclosure provides a text input apparatus, so as to
increase an accuracy ratio for recognizing inputted text.
[0007] An example of the present disclosure provides a text inputting system, so as to
increase an input speed.
[0008] According to an example, a text inputting method includes:

obtaining a user identifier, finding a user language module corresponding to the
user identifier according to the user identifier; obtaining a user input, generating a
candidate sentence list according to the user input; obtaining a universal language

model, calculating an on-screen probability of each candidate sentence in the candidate



‘obtalning a user identifier, finding a user |anguage nodul e correspondi ng
to the user identifier according to the user identifier; obtaining a user
i nput, generating a candi date sentence list according to the user input;
obtai ning a universal |anguage nodel, cal culating an on-screen probability
of each candi date sentence in the candidate sentence |list according to the

1Pl anOUAREDRE LB fithd e REMEEARLe hBATHANR: RUE LI Bloes mdRRBECLT VO Y

cal cul ating a standard conditi ona 0 each rdin d user input
accordi ng to spestively salculbampustgelandeldjtionslgpetebilirebffeachoud Atd mgr a cache
condi ti onal gtr Qé)c%bd-irlli ;(}/ of .eac lword in t{{%. user .i nput, according to a
preconfi gured cache as&d"MaritagRe4t8udng Efﬁm%‘gf}y CRisulaung 2 sl and a
pr e- cachedcangitionalnyrababilialog hak Wod ia tht x&d s dkédr@ngho RrpRaRiikity of each
word accor di to tlhe st andard conditjonal probability and the cache

condi t i ona?acggbﬁs%i?ﬁgt*%e BACFIBBPRTIRY: e HFT GRRW @pd @rPrpncathaniusert Pwf  each

candi dat e &MANES AHLA'Bhilbok ptraﬁbmt%sf‘ieé‘cm%rhiaQE'&hinQFtQtEﬁéOLthﬁ&a}éd

sorting candi date sentences in the candidate sentence Fist according to

t hei r on- semdBiengr prokehilityt prds theysachsueqnditionaly prabebisit tand dlrtmidingasre sent ence
| ist. 10008l AGeE0ABE; thek: | QRUL LI M t ho

i ncl udes: : r(_)bﬂgi ni nlgt§ gﬁg&g %F?lg%?gﬂéérﬁgg?coﬁgé%tté ﬁ%enr“fxe ?(r)]n |'tr'1°gnag user

| anguage n@rdedbiliyy responding to the user identifier according to the user

identifier; .0bt ai ni ng, the client, a user input, uploading the user
input to a sefvere \%rf(@#f'tegéﬂg%ﬁf%é“ ghecéi?ﬂfili‘qita"t genieuse gﬁbécqofgf‘g & db'Hi ng to
t he user idpstréen probabiditiad; ahdg, by the server, a universal |anguage nodel,

cal cul ati ng an on-.screen ob%lbi lity of each candi date sentence in the
candi dat e sen?@ﬂ‘é‘@“gf@ts"%&‘@ dafg sebencrbstuser | anguage nodel and the

uni versal [080%UagRoimEab another e'i%blief‘g@exﬁ){pﬁtﬁg% lgl_gtrhggfnclutdﬁse _candi date

sentences I n the candidate sentence |ist according to their on-screen
probabi | i ti esobfpigings i Agclignd 8onsee didentiftdr.d inding entuwsac dargusge twdehe cl i ent ;

and r e&)%jegﬂoﬂging l?cy the rﬁ?%ﬁ{ijénﬂﬂgr acg:{\'gin%gg fh%gltse.:cra}ﬁ]_%{si%at' e sentence |ist and

outputting the sorted can ate senten I 61 According to still
anot her exanpblainagt bxtheichipntt 8 usgy impet, hpdbadingl thel et impht & Néddger Whicka cl i ent,

a user i degrétrliﬂeer r f '@agg %ﬁ a ulzg&g_cl %ﬁguagg nodel corresponding to the user
i denti fi er>AcEET 8i ?ﬂj} TRENCRS &Y 27QENTS (/18T User inpuly bt aj ni ng, by the client,
a user input, olidingeBE iRt dep@ra GRRNEisEARNBENHRAGIE cAlbRbiRCHPbAk&Ad O t he
user-1 nDUt;)’robability of each candidate sentence in the candidate sentence list according to the
user language model and the universal language model;

sorting, by the server, the candidate sentences in the candidate sentence list
according to their on-screen probabilities and issuing the sorted candidate sentence list
to the client; and

receiving, by the client, the sorted candidate sentence list and outputting the sorted
candidate sentence list.
[0010] According to still another example, a text inputting method includes:

obtaining, by a client, a user identifier, finding a user language model
corresponding to the user identifier according to the user identifier;
_ obtaining, by the client, a user input, and generating a candidate sentence list
according to the user input;

obtaining, by the client, a universal language model, calculating an on-screen
probability of each candidate sentence in the candidate sentence list according to the

user language model and the universal language model; and

sorting, by the client, the candidate sentences in the candidate sentence list

[¥3]



*obtaining, by the client, a universal |anguage nodel, cal culating an
on-screen probability of each candi date sentence in the candi date sentence
| ist according to the user |anguage nodel and the universal | anguage nodel ;
and sorting, by the client, the candi date sentences in the candi date
sentence list according to their on-screen probabilities, and outputting

the sort edacE&Jaﬁi%Q@E}%fr%grkEF‘eQ{% ﬁrolbhtﬁfltles Qﬁilo]uénﬁ?n%‘c}fngg&gd cgrbcf t& é‘%{gﬁéee’ at ?Xt

i nputting systeminc searchin alha user

identifierlistnd find a user Ianguage nodel corresponding to the user

identifier 8f ordin t he us | andi date sentence |i st
[ogfh]

generati ng ul e gggta%%anéo fddrx '?Pb’&{“gaféiﬁe‘aé%@?‘%fe a candi date sentence

li'st according smcm;hgemuaae torybudin a user idemifRPahd ffind ¥ et Rup@lkt Mbdepdul e, to
cal cul ate on- scrgen probability of each candi date sentence in the candi date

sent ence |o5iEsROREigR & thy uey idantitigiasroringdo i aserddratiligng a unlversal Ianguage
nodel ; a $edddidat ARAMAist bheSBhl nldaBleCRAMbLARL ﬁsé%giu?gr&ﬁ%%nkﬁt

_candldate ‘sentence | i st accoralng to their on-screen I'Tties; and an
out put ti ngcaﬁélé@ﬂeéentwedjeﬁqgmrdmﬁéo thousesdnpindi dat e sentence i st. 10012]
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server; wherei ent Is td obtain a user find a

user | angmgédmdwterrcorirréspmdlﬂaugsehtentdﬁhst dserdinglerhé ﬁseerangaugemﬁhdlg to the
user |dent|E er pln a usg i nput, upload the user input to the server,
recei ve a.%b?ﬁ@dwﬁﬁnﬁnaﬁg%“? Wt ence Iist fromthe server and output the

sorted candi dakertiagmoanretd sat the candiifie s&RENces id e tc@ndi@Rek&iénca lgandi dat e
sentence |ist according to the user input, obtain a universal |anguage
nmodel , caﬁ?&WﬁW@t%ﬂwgﬁ“§ﬁﬁﬁ%ﬁnﬁﬂﬁbﬁﬁrWF#y of each candi date sentence in the

candi dat e SenieaRRuihShoAIE gatpguhesotr!ae chiRfdard @NQHAORModel and the
uni versal | anguage nodel, sort the candidate sentences in the candidate

sent ence |08t aéﬁ@@@ﬂﬁ@OFQCWW@ﬂ¢36@“@6ﬁé@ﬁ¥ﬁwﬁbabmﬂwkﬁes and issue the
sorted candi dggﬁe&g‘{gae&%r’l\metrelﬁo the client.

the client is to obtain a user identifier and find a user language model
corresponding to the user identifier according to the user identifier, obtain a user input,
upload the user input to the server, receive a sorted candidate sentence list from the
server and output the sorted candidate sentence list;

the server is to generate a candidate sentence list according to the user input,
obtain a universal language model, calculate an on-screen probability of each candidate
sentence in the candidate sentence list according to the user: language model and the
universal language model, sort the candidate sentences in the candidate sentence list
according to their on-screen probabilities, and issue the sorted candidate sentence list to
the client.
[0013] According to an example, a text processing apparatus includes:

a universal language model module, a cache module, a cache-based language
modeling module and a mixed model module; wherein

the universal language model module is to receive a user input, calculate a
standard conditional probability of each word in the user input respectively and output
the standard conditional probability to the mixed model module;

the cache module is to cache the sentence outputted by the mixed model module;

the cache-based language modeling module is to respectively calculate a cache

conditional probability of each word in the user input according to a preconfigured



*0013] According to an exanple, a text processing apparatus includes: a
uni versal | anguage nodel nodul e, a cache nodul e, a cache-based | anguage
nodel i ng nodul e and a m xed nodel nodul e; wherein t he universa

| anguage nodel nodule is to receive a user input, calculate a standard
condi tional probability of each word in the user input respectively and

out put the.3Lapgal gangﬁ)%g (ﬂfc btﬂp'ugértlﬁl u‘i Qr(lj;f (E'Ag ﬁ]éﬁ(ﬁtgs ggaggc! infRelul e; the

cache nmodule is to ¢ e se ce outp nm Xe ‘T nodul e;
t he cache- @abemoqildﬂguég'epmmhi@daplm}ommmhd prcﬂ)abndmtyrtesl@enked/mbyelmaidolet ate a

cache conditi i wor d. | I ccaording to a
preconf i guredﬁ{ae;hc’lil(’:(%E %Sgege Oﬁ%en'gsl}g \%t&eal Ry 58?(& P'f?bglﬁggraf t and the
sent ences wachadoiding tmet}eanmarmdwde;onanﬁro«amlp@t artdhehecaee coiigtirai onal
probabilit Eﬁ(?&lt he % ed nodel EPg ;e the m xed nodel nodule is to

cal cul ate é’ U iSRS ¢ STuncn PEbARIID ofyeagh owtpthseisher acseising taghe o t he
standard can@ditdoadiabna RbsBi1t), {318 dn toklﬁauf:@&haqcfe‘%@l{ EHeOIA?éestp£e9§ﬁPé lity,

cal cul ate a sentence probability of each output sentence according to the
mi xed condPePaliy apd oEpwithe teptenecayvish thedareest sentance probehilie. wi t h t he | ar gest

t DitHe Lo Ny t ence
pr obabi | i E’g@i’?obﬁi"ﬁ R R D i e
BE

conbi nes t l@gemOddﬁgdudgemmdiel lapgdgt hledtdnﬁimeer&ahsdrdamgumes olmaiatd Sl nce

t he user | bs obtain d t htough  trainjn ccordin user |nputs

t he sortedﬁg’gﬁ@gﬁ e SN 1e]ﬁce YA gﬂ'ier‘?oft?‘#ecaﬂflﬁgtf SF‘?{CQC%éarg‘é?ﬂj‘P

sent ence | fist inabaéamdidatetsonteie llssecrnfam&neaieltmgr Nspehltifg hﬁintsfbétterTmlfs the user
is able to,obtain %“E’B lred ca sentence nore rapidly. The’ accuracy

ratio for PTHAF SR n; asreﬁllﬂ?? teasr?atef‘?f’em?rﬁﬁ%ﬁl@lb’ﬁﬁ‘%ﬁ%@ﬂ@'oal o)
i ncreased. foBﬁilpEﬁnDEei@Bllﬁ)-Fé@Hgﬁtﬁﬁﬁlp g\g%lz{ﬁ%lregeéw ngs used in the

description o the background or the detaliled description of the present
di sclosure are briefly introduced hereinafter to nake the technical
solution in the backﬁapund or the exanpl es of the present disclosure

clearer. TRRIEFIPEIRAJIGNAN RHE RRAWINGS| y some exanpl es. Those with
ose o
ordi nary sjgpisj 'D}a\tvnl%s &4l 1%@%@509?{1&{ tgél lthl%f(igwqugesde%%?'aggcﬂgtlcﬁ L the

fol l owi ng wi t hout an-inventive wo Is a
i 11 ustratiafgthe nresent disgosure rag hmﬂ}odlt@dc@ddnemgnaftcr ao makanthk aedihickhe present

i sol osur e LOAIT YGRS B L QUERALL L LUSLLAL N0 R Lokt Lnaut i g

nmet hod accor I'ng to another exanple 18] FI G
3 is a fl olatibraing drawingd aretherglyasohexdxamplest Thodg witht sramhaBCadlrl ¢ 0@ 40 Still
anot her exar{Hcli gbtglfn ottlt]e? d arwelgoesr;%cocﬂhig Itoot lélrfoellowmo without an inventive work.

[0016] FIG. 1 is a flowchart illustrating a text inputting method according to an

example of the present disclosure.

[0017] FIG. 2 is a flowchart illustrating a text inputting method according to another

example of the present disclosure.

[0018] FIG. 3 is a flowchart illustrating a text inputting method according to still

another example of the present disclosure.

[0019] FIG. 4 is a schematic diagram illustrating a text inbutting system according to

an example of the present disclosure.

[0020] FIG. 5 is a schematic diagram illustrating a text inputting system according to

another example of the present disclosure.

[0021] FIG. 6 is a flowchart illustrating a language modeling method according to an

example of the present disclosure.

[0022] FIG. 7 is a flowchart illustrating a language modeling method according to



*f0019] FIG 4 is a schematic diagramillustrating a text inputting system
according to an exanple of the present disclosure. [0020] FIG 5 is a
schematic diagramillustrating a text inputting system according to another
exanpl e of the present disclosure. [0021] FIG 6 is a flowhart
illustrating a | anguage nodel i ng nmet hod according to an exanple of the

present d5§ﬁ%g@ﬁgﬁgh&gqgéhef%{amé&mhé a flowchart illustrating a | anguage

nodel i ng ne anot her exanple of the present disclosure.
[0023] FI @023]i §1G. §ahersahdneatidi diggram illbstating at langpage Impdglinggeppatdis| i ng

appar at us accor to a resent disclosure. DETAILED
DESCRI PTI &K O(@ g%@@f&@nﬁﬁﬁﬂa}lsﬁl%ﬁgge exanple, as showmn in FIG 1, a
text inputting nethod includes the follow ng. [0025] At block S102, a user

identifier is obtained and a user |anguage nodel corresponding to the user
i denti fi erDEFABIADADAESARIFTAIORGDF THE DESEL.OIERE | fier identifies a user

uni quel y. be an count reqi red by the user in in t hod
ot toar o p240nts o ARG oo N b I ELTCh e aRat R ehiy afRidss TP
address, Nbfowidgr ess associated with a device used by the user . [0027] In

one exanpl before block S102, it is requir create t he us | anguage
model  cor 8% nditilotko ST ®e a user ideneifier s é?tamE‘g@HStq HEST ¢ ﬁ‘éuﬁ%"etnogﬁlput s a

wor d, thecgﬁgrmhag Rﬁg@UQQQﬁhuﬁéwygg%m@ﬂ according to information of the
word inputted by the user. Since the user | anguage nodel is trained

accor di ng [0826lorThs upenpdentiBer identifise a ysesruniquelyck mfayrbemntagequangaistseednabi t s of
the user. fihs tsetl;a nBR el ANGHRAGE, (R erl 1c89)tr1%hn§>gg[%¥1gﬁ€dafbmhggsert he user

| anguage ored in aloca ora e-user 1 oaded to
a server famangk axtch@e,M[A@Ih?ﬁ}esmssbximed(wﬁﬁﬁdpvnaﬂused;bylttheofsert he user is

obt ai ned, i dat e sent e li ener at e acc in the i nput of
t he user. @6%@9?“?W%@WHEUt%Bgntwgﬁh§g§ ﬂd§“ﬁ8“% Q5tEth %|H%ﬁ‘m‘ Hadwr i tt en
char act er smodeptbrea@porhiay @aheiistr Mentfidri P4S tinde GO AYE Htipud@ivoiderie useput ti ng

nmet hod may be adopted to find a candidate sentence that matches the input

of the usel?“&"ég‘ig@ﬁ@ftla% updated agemiding s wiaatienebth iword inputted by the user.

Since the user language model is trained according to words inputted by the user, it
conforms to language habits of the user. After the user language model is obtained by
training, the user language model may be stored in a local storage of the user or
uploaded to a server for storage.

[0028] At block S104, an input of the user is obtained, a candidate sentence list is
generated according to the input of the user. '
[0029] The input of the user may be a speech input, handwritten characters, optical
characters or strings. A conventional text inputting method may be adopted to find a
candidate sentence that matches the input of the user to generate the candidate sentence
list.

[0030] At block S106, a universal language model is obtained, an on-screen
probability of eaeh candidate sentence in the candidate sentence list is calculated
according to the user language model and the universal language model.

[0031] The universal language model may be a conventional statistical language
model which is obtained through statistical 'analysis of a large amount of training
material obtained from, e.g., sentences inputted by a lot of users on the Internet. The
user language model corresponds to the user himself. User language models

corresponding to different users may be different. The universal language model may



*f0030] At block S106, a universal |anguage nodel is obtained, an on-screen
probability of each candi date sentence in the candi date sentence list is
cal cul ated according to the user |anguage nodel and the universal |anguage
nodel . [0031] The universal |anguage nodel nmay be a conventi onal

statistical |anguage nodel which is obtained through statistical analysis
of a | ar g&eampanh uRf sefverbiinQisBBieQickal obtained from e.g., sentences
inputted by a lot of users on the Internet. The user | anguage_ nodel

corres pondg‘)i?d) fThe uses dangmigegeqdel isbtained dhrgugiyEaing e arcording Foe‘gf)meﬂsng to

di fferent r | toq I: g y be ,
stored in 0’? E}% @%%élg&g(jrg‘j’:%thdtﬁgté?ur&g\%ﬁéglxﬁggb% {£Wﬁ%gtrhgpg%wg§e nodel is
obt ai ned tshrcotighustr langriapgmadd diasinstdpetroupdatedi thpoh-screén prabahilstgof edch shoul d be

not ed t hat ring.a first inpyt using the input t hod sof.t war since the
user Ianglfﬁﬁcgg% tenggdn ﬁ’gtcaﬁglgﬁte5%3%83{59%%%8ﬁglg@?tggﬁc%of%lﬂg@? ﬁ][ety of each
candi dat e yp@RE@NAguligd MdeRNThel ahethdie Ah@ Nirclple tardRimie Akt asfed
according to the universal |anguage nodel. The nethod and pringiple are
simlar t@&onyeanadfingus mesind wing the yplyerselengidet g1odgl ades &ﬁ{) desrdbad | anguage
nodel and fegjot descri bed herein. [0033] Each tinme the user inputs text
using the input nmethod software, words inputted by the user are recorded.
The | angud8@33hpeath tirge the aagr deputsctexuging ghetippyt reogaelitware.orordhiapyitndd s

i nput t ed ; t}l?ﬁ e?%?errew‘gggd. %grlanlomqﬁcgcﬁl ﬁliteéi ﬁCC%}(Hli%g) hfbrAgERcsAt I on Wi t h
the user identiiier. en next tirMe a word'1s inputted, the on-screen

pr obabi | i tthe obrdsanguttedhylittcbatser. Foatigen tmghagetrhalet arsthrethineasyawidtion ivdth can be

cal cul at ed, accor di t.p, bot h t he user. | anguage nodel and .t. ni yer sal
anguage. dBager s Wi R BEa NSRS TRHE R eRanron ORI ¢ ek hoce
and the us@hdiiasgen@re MR candi@ats WokEstican bl Caltigiated devkdifg tolbuils thet he

uni versal | anguage nodel and the user | anguage nodul e are obtained froma

| ocal st orugfdapguaggmodid apd theynpgrspldapspgsNa¢ed: t he on-screen probability of

each candiggsf 3°BhERCANHID BJUL A &l GarpBidcCRB& lahd lthe Lifer UdHo8ageet hod, the
user device does not need to transmt a request to a server. Thi's manner is
ref erred troodebar stasediin thapsar deeieh ddws.[thogmyersd langoegsanodek aphthe userhe

uni ver sal I t q e [N the
cerver - whi CIFLARS ARATPHR i B ) (ORRLRARC TR Iey R T BUALEE IS e
nodel to calerdeatpeobabidityort-cach emudidateclatondei ih yheofandidath soaerde dist & thent ence i n

th di dat t list. In thi [ f. the i t t hod
s i mpl eneRBeS B Bricexise daps ot el DIt e teoRe¥ K s Fothis RRTSE S nput
met hod.  [[Qf286d tohis dabaw knpid@8thod.he candi date sentences in the candidate

sentence list are sorted according to their on-screen probabilities.
[0037] I n O83Y duappther example dheivaiyesals Bgwage dvodel and, dhec Ussailygigiasssent ence

list are sQric@grelsthriindSCLALE Q/Qicﬁrog@fnswﬁirﬁglahgla%@ﬁioﬂel‘%’ﬂd &N
probabilities. Top-ranked words conformto the usér”s | anguage habit better

and may bdanneie mdddhjo eaheulassdde onFergen probabilify ef cashgarfdidage gnieaepuin thed

candi dat e n i dl I Tl t racy and a
Coxt i nput iouss SEgBh frt A nptich s PP BB Tudy ity CRheRERM BCY 15,

i S out put t®che fdOO2ThiTmennes erreferrygd sed dotd mputesgtheded candi date sentence from

th di ist. .Th | ect. i, dat t ' tputted
From Che | WP FARSH SLOH LORePEICHI oSO (e AR R SIS TOAT PBRoFogr ans,
e.g., textacdaainreiheirtatseRekrobiBgant ati on docunent, etc.

[0037] In this example, the candidate sentences in the candidate sentence list are

sorted in an ascending order according to their on-screen probabilities. Top-ranked
words conform to the user’s language habit better and may be desired by the user. Thus,
the user may find a required candidate sentence more rapidly, which increase a text
input accuracy and a text input speed.

[0001] At block S110, the sorted candidate sentence list is outputted.

[0002] The user may select a required candidate sentence from the candidate sentence



*10038] In one exanple, block S110 includes: a candidate sentence with a

| ar gest on-screen probability is outputted. The candi date sentence with the
| ar gest on-screen probability is ranked in the first of an output list. The
user is able to select the candidate sentence with the | argest on-screen
probability rapidly. [0039] In another exanple, block S110 includes: a
first candjsdate ssRAtER&RliNd fnentdlsARTHuted RET B Nnfiit eRARd doftwagbioai ned

t hrough the 1ocal input nmethod is outputted. and a second candi date.

sent ence wWatipusakingy g gpplisatiaic Pernr 8i8aF¥t doFuBpRtanAERPAKh PESEHRHRe ¢l oud

i nput net hpd is,aso outputted. The first candidate sentence and the second
candi date sentence are outputted to an output list. The first candidate
sent ence r[ao38 fln ps¢ esamplehidocke 8 bifdinchideli: dlatandisletat sentcrcef with awergeste i r st

candi dat e sent ence. Q ra;gviitcglt . el ect any, one of the

Thus, the u IS e t
candi dat e °§‘ésr‘ffegﬂé’é@ah'§'\g‘i ﬁ@qugef:lﬁﬁecg?cﬁgagg%}%g% B 'obabi §5t VoDt ai ned
t hrough t hgobikeistriked (ot firebfadsmitpul 94D e User ivattle exsalepl the cdndelagbove t ext
i nputting nmethod further includes: ating the user |anguage nodel

cl e
'corresponoﬁeﬁ‘@“%ed”‘fw@el?é%eﬁt‘i’rh\%cﬁ?‘i“ﬁ‘&a[’ ibraplati ng, after the user inputs a

word, the [g68y) hRRSMAGXIRPR] bREE BN ) NMElddes:ifiRf badidate Rhtchbiewndrad i nputt ed
by the user. I'n particular, a user word |ibrary corresponding to the user

i dent i fi erlajgsst @pwsereeriprobzhilityopistned frroygheihe jaspliprut mephindds owipyted; #idor mat i on

and freque ' e-ﬁgﬁi . ) i heueh agded into
the word I?ﬁ%ﬂrd;é.ag en S?rﬁee&gsf%{rheﬁ %%tg}a%l&g *ﬁ%ﬁgﬁﬂ‘l'ﬁ’gﬁf’éﬁﬁ‘f‘ tﬁg wor d
i nf or mat i orlowinohptthmethpe guielse ywuipufted. nkttei fnst eandidaist senieack andothet geongdor d

library. The word is divided a word, f.requenc rocessing. o ation is
per f or med PEIPHE SEHCAHSF Qﬁpﬁg%én Sg{é’rut [lghgtbeagresyﬁrélgledl%{%i S§ntﬁ|%cc?artggl£cf accordi ng
to the di vildeshdwhed stcamtcdnhidafersomess dollovay e Firse qaielitaye sehiteacendhds, ilieequency

denotes a nunber of tipes that the rd enmerges in the user |jbrary. [0041]
In one exatpl &5, 2bihE Eaﬁlqjgy F%?F@G%é’“?r:?\ggle cAagidats SﬁEfS‘theéz"aYlaﬁ theh et

| anguage rmd&keea@%ﬂabmgwﬂtaaﬁé&}oug@ﬂﬁ%s@ tWRdfput nRtidds. an Ngram | anguage
nodel may be adopted. But training sets of the user |anguage nodel and the

uni ver sal 108#Yudgenneydaipleaths abipYertextapputtingyacthpdfuthergndedes fteating thgser

| anguage j f I [ Land | Ml 6k &er responds
to a uni qtq%gﬁégé@ggﬁﬁ%%lr%nﬁsﬂn%dg ttgg}el l%lﬁlteﬂgrﬁtﬁegrag%}lp (fagi%’uage nodel is a set
of words iinputs tadrdythaudenlagguageowde] astordmgnts informatray obde strdiinpatdied r om t he

| nternet. Ibggg?serﬁbrﬁ)o au'q:ilrlplfa:[ er((:vag’!rﬁi{gg%ly ?:gzrgs\%tc’)r%’”lgto(){het heer et | ghguage

nodel may , =1 grierh BuLY . (S
denotes a geAbRBath finte Bk uder SEltseNOEd SFidaformation awdhirequehaiCinfogi@stion wor ds.

The sentence S incl udes wor&s W Wz, . V\‘Q .Wher ei n M is g wrd in sentence S
whi ch i ncl fde werd ippuied byothe giserae cadded dntoy tas, ward: fibragy. %ﬁe"e B8day" may
be di vi dedjaffage 'Hb@yﬁlsx,galét&e_ttﬁé REAYinforMatiE it ek @dnk h agemmionag may be
used to calculate a probability statistics of P I aserjVli-n+l'*}Vl-1) A
cal cul at i opbtsioedipra theayorddibsary.sthewrrd is dividpdendywordifiequency pracessing - 1)

p(w, 1= operation is performed to the divided word. The user language model is updated

according to the divided word and the processed word frequency. The word frequency
denotes a number of times that the word emerges in the user library.
[0041] In one example, the same language model may be adopted for the user
language model and the universal language model, e.g., an Ngram language model may
be adopted. But training sets of the user language model and the universal language
model are different. The training set of the user language model is a set of all words in
the user library which corresponds to a unique user. The training set of the universal
language model is a set of words inputted by a large amount of users. It may be obtained
from the Internet.

[0042] A probability calculation formula of the user language model may be as



*Wherein c(wl_"+1..34), 1w,) denotes a nunber of tinmes that the word
sequence energes in the training set, c(w,_"+,...w, _,) denotes a nunber of
times that the word sequenceenerges in the training set. The training set
is a set of all word sequences in the user word library. [0043] In one
exanpl e, the user |anguage nodel nmay adopt a | ower-grade | anguage nodel,
e.g.. a Urppswdn | anguage nodel . Conpared with the Ngram | anguage nodel,
t hi s | anguage nodel occupies | ess storage space and is fit for use on
nobile term na wg f-‘[gphl( %(arrvae a probability calculation formula of the
user | anguage™ d)el s oI ws P, ., (s)=npuser(14',), wherein(S)
denotes a probability of sentenceWn which includes m vvords [0044] In
anot her exanpWhereih IE,QéS’)rﬂee@,tehg pbshilipsafrassentenee Srowr: | aaguugeingydes may use
a Bi gram | anguage nodel red with the above two | anguage nodels, this
| anguage rBAer Shoke %P@ﬂ@rs %'a@ P WUERY g e &BErEdY 1§ & WO INgSERCRFES | n t he
cl oud i npughipeinbRdes & WOAR] Fdrexihipe, aesPéﬁ{féﬁéee,ha@e wucelaﬂlauéu In¥a |d@MJie’iitl ng
forrmla used for the | anguage nodel is as = up(' 1v, |

) 1=1 mmhevqﬁyoy,/e,af/(ostyy”dénam@u@ 1ﬁ<r€bb%9@u rm:thgd BRY ge §§,fﬁ1tteﬁeléulst€vﬁ W7... W
|nclud|ng m n t hat sent [ wovvords

proba\gﬂ g§tiat1%t1]cl Og?‘(ﬁ'f F . 1y %,,r}\%ncqﬁea‘tl n férﬁulé/ fnqgge %15' V\;n

w, and wl I'on "8f P,
in following:

( ln+l M/ M})

c(wl—n+l W i= l)

p(wi | Wi psr-- Wi l) -

wherein c(w,_,,,..w,_,w,) denotes a number of times that the word sequence

i—n+l*

W .w,_,w,emerges in the training set, c(w, w_ ) denotes a number of times that

i-n+1°* i—n+1*

the word sequence w

_.--W,_ emerges in the training set. The training set is a set of all.
word sequences in the user word library.

[0043] In one example, the user language model may adopt a lower-grade language
model, e.g., a Unigram language model. Compared with the Ngram language model,
this language model occupies less storage space and is fit for use on mobile terminals.
In this example, a probability calculation formula of the user language model is as

follows:
PUSL’I' (S) = H PIIS I‘(l‘1 )

wherein P, (S)denotes a probability of sentence S=ww;...w, which includes m

words.

[0044] In another example of the present disclosure, the user language model may use
a Bigram language model. Compared with the above two language models, this
language model has higher model-creating speed and is fit for use in the cloud input
method.

[0045] In this example, a probability calculating formula used for the language model

is as follows:

m

B ()= H P (W, | W,

wherein P_ (S) denotes a probability of a sentence S=ww;...w, including m

lser



"Pw, 1 w,_,) =c(w,_,) ) wherein c(w, _,w, ) denotes the nunber of tines
that sentence S energes in the training set, c(w, _, ) denotes the nunber of
times that word wi energes in the training set. [0046] In one exanple, the
process of cal culating the on-screen probability of each candi date sentence
in the candi date sentence list according to the user |anguage nodel and the

universal LangupIe,TRAS) dchBES HAPSantdiBE KO Bhich G 3o WAELPOkAL), O, OPErat! on

to the user |andifage 1o e uni versal [anguage nodel” to generate a
m xed nmodela)cu@itidn ¢hil &L (119 0Nyised BABWRr obabi I ity of each candi date

user

sentence in the candidate “§entence |ist according to the mi xed nodel .
[0047] In this exanpl e(wtWg universal |anguage nodel may be the

conventi onal R@Yfé‘f‘ff‘:ﬁén_gp—’nodel. Thus, a conditional probability of the
user | anguage nodel is @d‘ggi ned with that of the universal |anguage nodel .

A m xed condi tvheraml c(W_ aPPdehbiet Yhd Surkiedr Ol hRGhat TRBteRed §WnRldedNn fily mul a nmay
be as follows: Pm xture (wl w=ax P (wl wll, 1) + (1- a) xucer('iw, "+1
coow, 1) windni@ Rét, Wow, | rdenotesithe nhméansdttinges e work @, eteighs in teataidiigobabi | ity,
P(w, I wn+l w _,) denotes the conditional probability of the universal

| anguage nistiel , Puser (lv/ w 1-n+l1* 3411-1) denotes the conditional

probabilit Ogﬂ HReMSE % 1 g%e tes ' pol gtign
oo 1oy Ui SEimheBRRE TRl B A0 RSO AT, o
condi t i onatangidatoatntériceyn the lkendjdne seatende Hitxewbrdinglel the 8seasangodgdeonagiel |11 P(S)
; e:]![ g’n C’exsazr&cta%urluv?\%dl Tz}]fﬂ_g\é\%glia%%}%%b‘%?sgrggfgmp§ l?r)nea(rjﬁl?ecg;t)o gtioar'l preroa%grtl) ItoI Ity of

the user language model and the universal language model to generate a mixed model,

and calculate the on-screen probability of each candidate sentence in the candidate

sentence list according to the mixed model.

[0047] In this example, the universal language model may be the conventional Ngram

language model. Thus, a conditional probability of the user language model is

combined with that of the universal language model. A mixed conditional probability is

calculated. The calculation formula may be as follows:

mixture (wl | 1'vi—n+l e

w_p)=axPw |w_ .w_)+(0-a)yxP_ (w|w_.  .w_)
*

wherein P

mixture

(w, |w

—n+l"

.w_) denotes the mixed conditional probability,

P(w, |w,

i=n+1°"

.w,_,)denotes the conditional probability of the universal language model,

P (w |w_,...w_)denotes the conditional probability of the user language model, a

denotes an interpolation parameter with a value between 0 and 1.
[0048] According to the mixed conditional probability, the generated mixed model is

as follows:
P(S) = H Pmlxlure (W’- | w‘l—ﬂ+l "'wi—l) ’
=1

wherein P(S) denotes a probability of sentence S=w;w;...w,, including m words.

[0049] The on-screen probability of the candidate sentence in the candidate sentence
list is a probability that the candidate sentence is selected by the user calculated by the
mixed model. The greater the on-screen probability, the more forward position that the
candidate sentence is ranked in the candidate sentence list. Thus, the user can find a

required word more rapidly. The text input speed is increased.



* 10049] The on-screen probability of the candi date sentence in the candi date
sentence list is a probability that the candi date sentence is sel ected by
the user calculated by the m xed nodel. The greater the on-screen
probability, the nore forward position that the candi date sentence is
ranked in the candi date sentence list. Thus, the user can find a required
wor d nore pdly. t.d : IS .L0C Q |.n, one

exanpl e, ars()ﬁs ]Ovbl}’{] Oin;r'll_rélg?&] ’2# %&x@qﬁﬁg&f t§i it%l)g I@ﬁﬁ%rﬁetnh%ﬁdggglédets ﬁ}ée

fol | owi ng. fo]lo@B®] At bl ock S202, a client obtains a user identifier and

find | G di 10 1 identifi f :
cerver [ oRLS|"TRETAE PR o Rk BRRRGE HE i RuiER N Bene BRFUaIGed  “mmy be

an account modd icsirapertimpytottheusdt dentifier fldg 4 eprk. met hod sof tware, or an
identifi caltgi@ nunber assigned for the user, or an |IP address or MAC
address asf8lat’dg ussridensfieradentificpthe upgs upigusly. Innepbe aiyaceeps fagfsjered

aut hent i cagy @B usdri théSRput QB dl BEWAR, bNBMUMRIA ARIHPaLSmed i d | ent
obtains the user identifier and transmts the user i1dentifier to the server
whi ch fi nd¥er 198 2 &F pddsess va iMYC addtess asprpiriefewith dalevicg 0088 us¢mAfmearexanpl e, a
user | angugage: e i 3 i 1 fi s .created in the
server in lgg@ggggtﬁénég%&f ?{r%gﬂgll hlggsufsng(F1 ¢ %Bﬁ%g{hghg\g%%rg'tﬁ% ésnérr“v%b‘r?a"ésot ai ns

i nf or mat i othe ofsert tedentifar chnid ripansmésl they usdneidersidier aondheu patedreshithdinds ekie | anguage
nodel accocro(;irie?f%ntd91 tuherl;!mnf or rrat(mn of the word inputted by the user. Since
the user |anguage rogel &85 e8PEhidi ng to the user identifier is stored in

t he server[0053]e Inse¢ eXanipitageermii@hgd Moddl oB@pMRlinLC@AhDEHRIAGRS is
cont i nuousl é@eong with the i np% of, the user. Therefore, the user |anguage
tecein F

nodel in tff § STRSST B ALYARES R3FTe s dhg ek Inputs ¢ werd. thowserver dhains er  uses
the input RRiMAGLS O 88K &d ARputed ST BO LA ORH Gpdated IR REF Mﬁ%uagéml t he
newest user |anguage nodel to the user device. Thus, syncnroni zation of the
user | anguat§erdipgde fhe;igformatiqnzad dheawerdiinpytisd by thefuser. 8int¢ theamer langangaevi ces.

[ 0054] At . l.i . LE i: DUt t roand transmts
t he i nput 1?18)&? %g§§g§?/dé§é.]?oTﬁ'§ “gg‘9g$&%£2§?‘§?8§95% cEndr ’atggélyezg?ﬁ Shiee | st
accor di ng moddl he thenpuver afan theeupdsted .coft@@bbyly Bhagi wigiltheoihpiithef ths @germay be a
speech inpfﬁerefhr%nglwit en char t.erl? or (P)_@t :bcal characters or strings. The
client trahsmts PRHESLANEUEESMACCH B R ETELPOR PECORENYUE ARLINOR 4563 € andi dat e
sent ences Whai themiee Dsds e inp@ inekhvReb i a0 5h i fRvadn dévidek ARy sedécs Qe to a
conventional text inputting nmethod to generate a candi date sentence |ist.

ge 1 de
The proces¥MiE T _ﬂaﬁ‘éuﬁgé_)('f‘o‘iletllﬁ%utﬂ?‘i HYr fEYiRD dThuS. symphreniptiasdohihetuser ser ver .
This kind lgﬁgutag%ﬁloﬂéfl@&reﬁl'iﬂg aR® I RO foSdifiBleRl dsefadvite@s "cloud input method”.
[0056] At block S206, the server obtains a universal |anguage nodel,
cal cul at esl083#] oristdlack S04 thstrdiont abtajnsein ieput hf bener dad tearsmits tagrpuic o t he
candi dat e C ' a [ .. anguage nodel and the
i ver sal Tangagm s BRGHE hotiBal dnnElel MRS ToRor iy be o
conventi onabkr.statistical | anguage nodel obtained through training using a
| ar ge ano f teri obtained fromtexts inputted by a |arge nunber of
users on ﬁﬂésﬁngerﬁ?ﬂfgfllf gf]‘l‘ﬂ%usl%@?y g%ﬁ&?ﬁﬂb‘"ﬁ‘&d@"dw tenehaeactssn gl PR a uni que
user. Diffaa@biersis8irfigs Ohe@EpREnimitckhé {18 @iput hSBE sdrdtINR0LHIPERIS. [ 0058]
The user Ian(ggage nodel is obtained thr ougrg training according to the
i nput's of PRHIYE sentenges dhas magchy thengser dnpukh dlom @ yare dibsary jaceardinggata usi ng t he

i t t v b1 a ist; dat ed,
i nput et hodySbhaas: -'?%,LR‘E% 3&@19“5% kARGagE ARGSL Jaﬁé{l%gﬁ POpN update

the on-screen probabilit . candi date sentence Tn candi date
sent ence |Aregessipg/ofishe Al mphtting thethod dy idiphaeantedtiyshaiseirveerBad kihdinfesige nodel .

The net hoqnﬂ{l'gne%oxélet:ﬂﬁ}{l ergfe?rgc?tos-smi:l:oﬁéain%gt Itngﬂgcf’. of conventional input nethod

using the u al T anguage node nd 1's not "descri bed herein.
[0056] At block S206, the server obtains a universal language model, calculates an

on-screen probability of each candidate sentence in the candidate sentence list
according to the user language model and the universal language model.
[0057] The universal language model may be a conventional statistical language

model obtained through training using a large amount of material obtained from texts



<{0059] Each tine -the user inputs a word using the input nethod software,
the word inputted by the user is recorded. The | anguage nodel is updated
-according to the word inputted by the user. The user |anguage nodel is
stored in association with the user identifier. Wien next tine a word is
inputted, the on-screen probability of each candi date sentence in the

candi dat e Wpided! BySh 1580 nBRbERLE Hied! BA (RC GREHENTHE QusB0TaRgldae SRl id anguage
model and the uni'versal |anguage nodel. [0060] In one exanple, the above

t ext i nputeormgpongding del a fupiqui aseri Pidlerate yserceaseespang te Wefarens us¢rdenguagie nodel
correspondipado the user identifier and updating, after the user inputs a
word, the user | anguage nodel according to information of the word inputted
- by the us€i0058]n Thankérdardgasge modes érobined thiohplatryintgracaspiapds thg inputd he user
identifier js created. FEach tine the user. inputs a .word rd.information
and 1 r equeHcE Tt Drohs Booed PHB TS § ORI By R A" TSP T aded | nto
the word |difeake/useMAggualch ehodsieias hartgdm gpdaid e onsSscrepsl pobabilityns ewel d
‘information and the frequency information are obtained fromthe word .
library. Tiedidle gentencyiiy ithfetrndidateseniencs list e cpleplatrdersserdtpedpdicat i on i s
perfornmed (vdHig 1dhtiable ¢l dThd NRetHSE ank 2REHIAAE SO AEhilhS tdRAGEEEr accor di ng
to the divided word and the processed word frequency. The word frequency
denot es a ¢Pomtsiondfinpytrresthadheging e unorerbak linguepgs madet sl \sgwi descobed y. [ 0061]
In one exa]?rgp%i , the user |anguage nodel nay be a Bi gram | anguage nodel. The
creation o e nodel has been descri bed above and is not repeated herein.
[ 0062] | n [0089]eEaniplime thdresepimpoBsswal walgahd mipungethbe saftwsertbewopt obability

of each candi date sentence ip the candidate sentence |ist according to the
Dser | ang ABUIAGNRe RIS Errardi Vi B eE et e Bt s rEre fage "8k For m a
| i near i ntigpaddady B8 uSRETR iR ldnguddeendtREls dt@bg iagodmetal widlh thet dzer uni ver sal

| anguage npdel _to_generate a m xed. npdel, and cal cul ate the on-screen
probabi | i tifersificpaWher 284 HEE R 3O dndwufted. tthe oBxRErY LrPabdibhrbfeeh | st

accordi ng {Qqiihe sBhRd ifRRelandiD9 8k ﬁgecaﬁ%é%lﬁfcﬁﬁﬂdQE&p@iQ%lté b¥hQhe t he

candi date sentence in the candidate sentence list is a probability that the

candi dat e wenlaeguage mayelboad gl weteed] lbyguagemeddr cal cul at ed by the ni xed
nodel . The ater -screen Q I | ] r ition
That he cuefiqfent SR BREET REARARLI hitnod REWERDASL HBEGARRE 1 OF, o
t he user caser fangubga mcdlguearesponding todhiccusen fienllifyer amth@pdaeing, afreptiictusag speed i s
i ncreased., L0064 At bl ocl< S208, the server sqrts the ﬁ'ﬁ%ndi Slate scgntences
in the canlPafe'Ldibewerlanpyee modshageorgngde IHematigh o5 B suid BIPSBEDI 1 ti es
and transnby thetRer. &0 pireiculsan disétakerdIRRAre RGAedpoiding @ tHReusuSREntdRYiice. [0065]
At Dbl ock S210, the user device receives and outputs the sorted candi date
sent ence | §regted. Faeh e the pagy mputsecvory, werdunieamatipnrad fregiene niefraaieat e
sentence |jsfhe WA iGlREHIHE AR JRLLIISEHENRE Wokd B IWhG {HeOMt he 1 nput
met hod software to an application program e.g., a text docunent, a

not ebook, Rngrgsemwdalt is epdded uhewbrd ofemali@08] the dreguency uiophationarg ext

i nputting t.hod.is provided. [Q067] .FlG.3 is a fl hart illustrating a
toxt i npat CTHOCHERRGEF StedRng eovdra ik afef bOMEIRAG Aol Dsure. “as
shown i n Fbferatidn it perfoRiiddod thacdivides woke Thel hsenilanguadeOR6&]l iAtuptdtetk S202, a
client obtains.a user .i.ge tifier, and finds a ?orres di ng, yser | anguage
model in t#ECGEE e dikded ek ard Al Rracestrd WU MrepiRDeY- e gy FYS%QTY The user
identifierddnd@BhinlinGsr dritighed HRE tHeWARY BhnYrged th thBYsePBoraR. account regi stered by
the user in the input nmethod software, or an identifier nunber assigned for
the user, W06Hn Inpnagriene the usningereeaadehsiay b atigram lepeuaseiBwiele of the
user. Afte i | i I I i nput et hod
sof t war e. irI'lﬂle S%tﬁgﬁgt%ﬁﬁé%%%{s tﬁéerpﬁetgg?&figte)ﬁﬁ#?Z{ndéﬁﬂﬁ%t%ghés%&fs t he user

i denti fi er [0062]t He cmeevanpletthe hrocessdd calhelatuny the oposnaemgrobstatityl dregelage nodel .
[0070] At baln %lz(itessgr(l)tllﬁcetirbﬁl u%r?c{'dgg\s/in?e% Olgt%ic:posrdig'o 08 Eui ngaftqu aaondm zer ates a
candi dat e FENENREE IS aES8P S ng P the> §ser I'hput. fe(S f’fhe user input
may be a spelithéuhingil ladganginnodel aisludbapadder s Jinapintapdlatdiasp@edtion so or
strings. The universal %@ngnﬁ%e nodel and the?#é er Iantguag,e nodel are both
stored in tRasEdaeuagameqs! angBe yaixprsyldagdagranofsy B Seafa S aRIGH MPefls al

| anguage npgdetaldmite B QRiREASHBHLIRG ol Yadl MdldaR diRhccdRVihe RahdddL&l cul at e
the on-screen probability of each candi date sentence in the candi date
sentence list. In this exanple, the user device does not need to transmt a
request to the server. This method isialso referred to as "l ocal input

met hod" .



*10072] At block S206, the user device obtains the universal |anguage nodel
fromitself and cal cul ates the on-screen probability of each candi date
sentence in the candi date sentence list according to the user |anguage
nodel and the universal |anguage nodel. [0073] The universal |anguage nodel
may be a conventional statistical |anguage nodel obtained through training
using a | afaRné MY RcoRfind BURL mdled ARJdRI. Ned fromtexts inputted by a large
nunber of users on the Internet. The user | anguage nodel is corresponding
to a uni qui®06derThepnfstreer probakibryf ther qandidetnderttencdiirf fhe camtidais entehenguage
nmodel s. | - |..is obtgined through.training
accor di ngol?%fg]taﬂ%g}%ﬁgﬁf{shaé&ﬁ Q%ﬁg%gtseg?'ﬂg Eigs (%ﬁlsge(gfécdwo %Hse? ﬁﬂ?glﬁﬁ‘ﬂw ng the

- first timethe npxdd misdehThe lgecaten fhetonreeidan grababiliyathe mdst Rewaddp@siisethat anguage
nodel has not been updated, fhe on-screen probahility of each candi date
sentence | ef?ﬁ%"@ rf&f')tﬁ'écteés?gk‘?dtee‘ﬁélée epgpatiy t‘B‘éeBSaII E@Hsatgéﬂseéﬁ Mihg to the
_universal {eqiigsdaged mdetapidi) TheRkNPPuBAL sfrell RGh&kKedr € sinilar to those of
conventional input nethod using the universal |anguage nodel and is not

descri bed H8¢Hi Mt blogk7 §P0%Ahe senvem sarisetha siandiflstp estercendn dhasimdidathe i nput
met hod sof fMRh& kM8 ORItk kORKLiF &F-PXed _r}ﬁo%%ﬁftigk Ea}rllﬁftﬁﬂlrsglﬁg'thg t}ﬁg&ﬁgg?age

nodel. i s updated according to the word inputte e user.
| anguage negddidate sensense disk tp theaussidsivizei on with the user identifier. Wen next

time a worglpiks | e n-.sgreen probabil i of each, candi dat e

sent ence 'i@%fﬁe A(}gt?ll%%kdggledr\/%\%’r Eselriacséf/ RE T R caﬁ?colff%péfse%'eaf‘c?gﬁq ﬁ?rﬁigda?eo both the
user | angugencddelThanskrinfag selactuaeqdaded hand fragehdddidate s&etRE likthTNe

exanpl e, the user language nodel ma e a Bigram | anguage nodel. The
creation osfeﬁ:fﬁa ??88@? h%f’gteﬂ‘éeer’ls &8@8&?%2@%%&%%“? Oh 8 EPRL ¥ herei n.
[0077] I n 4ppHcaaprigeam,tele, HeRCRSme:, L@iieBsbRld fesehfBoPloficRERPr Obabi ity
of each candi date sentence in the candi date sentence |ist according to the

user | angudflnduenc exsmplena taxhinpatisamethodgupiguidaddel i ncl udes: perform a
| [near | nt@oen! #1609 QAR i falfiz USBk: hARIHAIRMRIRLANE &g, uni ver sal
nodel cafcu he

| anguage nodel” to generate a m xe , an ate t n-screen
pr obabi | i texamplecelcine querghddisdogent Anskowm in kEGcanthedattbod énfwles ehd i St
according ¢a.the m xed nodel. [0078] The on-screen probability of the
candi date sentefice in the candidate sentence list is a probability that the

candi dat e [#86R]eadlmRB20E astibrobathshyséhigentsier anddinavh asredpéndiddhgerm xed
nodel . Thela reater .the on-screen rg&abi lity, the nore forward position

y
that the CAPRYPERNEIL dhihsHee dpyice agoRuding (R thadseridepiifiest ¢ sent ence |ist. Thus,

the user c@o6d]i MheaseriRAtfi¢rq8entBEShEDER uhRRIG Ymay BEantRXSunt RBILING speed
is increased. [0079] At block S208, the user device sorts the candi date

sent ences t?yrfh? HesT duthel it wetbad saffyease, (o gn idgaidfear aumger assignrsi for B user een
Pr obabi | 1468 1AarAYPNE e b ALhEthe AN AR e B2 GRASA A ShiabBEC] L. one

exanpl e, as shown iIn , a text 1 nputting I ncludes: a“searching
modul e 102uthenteanidi,dhe¢ eses dops dnthe ihpus imegerdesofivareg Tho clidne otitlids tha yReobabi ity

o0s1) - thedeBERE R o ind Gt FuRr e Be i e e ol o
cor r espondisagangage madguage nodel according to the user identifier. [0082]
The user i i fi [dentifies the user uniquely. It may be an account
regi st er eo{ﬂﬁl& t ﬁé%if’sckggp% té‘fh'ésef fyiite ApAITHUSSHMPeand gepgratgna Fardiflaler | er
nunber assegierc 1fspgccg,kaﬁlgqgg{e,usg,rin§ln, | P address or MAC address associ at ed

with a device of the user. . '
[0071] The user input may be a speech input, handwritten characters, optical

characters or strings. The universal language model and the user language model are
both stored in the user device. The user language model and the universal language
model may be obtained directly from the user device to calculate the on-screen
probability of each candidate sentence in the candidate sentence list. In this example,
the user device does not need to transmit a request to the server. This method is also

referred to as “local input method™.
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*10083] In one exanple, as shown in FIG 5, the above text inputting system
may further include: a user |anguage nodel creating nodule 112 and a user

| anguage nodel updating nodule 114. [0084] The.user |anguage nodel creating
nodul e 112 nmay be configured in the user device or at the server side. The
created user |anguage nodel may be stored in the user device or in the
server. [Oggp] TheILke82062HRUAGE dORACbtRI el DGR WG fiabes, each
time the S@er ]i nputs a WOFQ:Q t he user l?tanguage rfcg%ngnéléa](%r d|Tb%g(?l¥toglst he word
i nput t ed bysetfhandueadqulat¢s) GR6Pn-Jdreenu probabihtygofa gehnouididagpstatenesy imtigtul e 114
may be | oc 1.0 er.. devj or in the server. side. The updated user

| anguage n%h‘g]ﬁatﬁﬁ@nt[%ee E?&F%’g‘?‘{’%&’ﬁ Heeusl%@?"ucfgwlggelgpd%I“ggaré%qwﬁ?%ee user
devi ce to mbdelserver for storage. Thus, the user |anguage nodel in the
server may updat ed conti nuousl | ong. Wi th the input.of the user. Thus,
the user | REAGE Bt frueie il Ho b Aedrigrna D THEL o Whon
the user ugegelbbQinedBtbudhBtdisias 66hE WadrEe Showht bf MaRALI dbeaheddR)h €83t he
server issues the newest user %anguage nmodel to the user device. Thus, the
synchr oni ZIAPYtisH ©BFf atlpree pambey ghyseayen ribe dnterngt. Thg| uspreldngynge imodek if i t f or
different QSelAaMEGSS unld08%:. BitRGRALIaN R SEALE Mrferdd i ng
nodul e 114 obtpé)i nls%t he ulrjlsqgr irgput zrand géneratsgﬁgégggﬁé%dég%gg%%%ﬁme I i st
accor di ng medelhe user input. [0088] The user input may be a speech input,
handwritte aract er optical .characters or. strings. A copventional text
Mput 1 ng BLElod Mt DneRisy Sl ARG eRble0Eale FERETRAER "t ne
user i nputoftthe gendt sioald Beenotaindlatd diiringStaa fiesn Cignel ihmit usin® @S hphtimanel exanpl e,
t he candi dat.e sentence |ist generatin dul e 104 may be in the server

whi ch uses TNERCBRGFART 16HENEHER FoRF St B9t RETHERED e ioram exabapiat o

sent ences ¢flkaéh daRdiake kdierds B thé fuddidateQetente gt Bayt i akantiddadRdingnt ence
list. Thehtgrocessm of the text inputting nmethod is inplenented by the
server. THNS ungsersal ?ﬁ?ﬂt‘%&en‘@"‘ﬂﬁét Aol meshos) awl peirGiple eage simitag| touhiosenpllt

met hod”. [ QA90kioRd)Gnfli ARARL bdide §R! el RE blSrifedni ver sal
| anguage nodel lgn 3‘2{ cu?at es an on-scr eeﬁl %‘gsggg%ﬁeﬁg@ %%gggﬁéngeépndi dat e
sent ence ilerdihe candi date sentence list according to the user |anguage
nodel and urd ver.sal, | angua nodel . . 91] The,uni versal_ | anguage nodel
oy be 5 clBInEeth iRl PREREG P s dne b R i BER T P ai g
usi ng a | ainp@tedvyulnd usef is eEdoedeld AT hedlbi guagefholiel dmpdant acdorditid foalle yrda | ar ge
nunber of users on the Internet. The user.|anguage model i s correspondi ng
to a uni quaPYfedby the ppet, Lhi uss §“3(¥8r‘?‘§§[)t§ns(5°rf"g' ?SIS?"é?té’r‘?tW‘Efkg}e_‘P&rnguage
nodel s. [ 0@&ified hwhets @exd AMEURGRdRIHpuitdd, ARE dhRederdt PEVEBINL bRIRINT
according to the inputs of the user. It should be noted that, during the
first timeeandigete sergeneg in e Gangidete werdh el copbe walcelated japeosding éo basbthd anguage
nmodel has net.REER t bability of each candi date
sentence in t%eggéﬁgﬁggg%ggghgn@gvﬁ%gr?ﬁéﬁgﬁg‘gaﬁé cal cul ated according to the
uni ver sal [08Hdudygensredsiple, Theaisaelhhgdgamidgmayaisplhdigram lsnguagamodd. t hose of
convent | angl. & IRYh oFRENOLHSL BOL SRl Ve Rahg LangUagS rpdel, and i s not
descri bed herein. [) §] ath time e ey |?11pslﬂ oot ¢ T ng the input
et hod sof [00zT] e In bhe exuniple,ithppilot&d obyaltiigtingsiié oh-Scre@t probstility bieadhanguage

nodel is updated according to.the word jnputted by the user. The user
| anguage n’%ﬂ%ﬁatfée‘g?%Fé‘chgﬁa‘&g‘i"&%?eﬁfei“%f“‘ikﬁf‘}?r‘ﬁ?ﬁetodg"e\‘sef ﬁ‘ﬁgFi“@_td?l When next
time a worgdithe it efouddlondiRr HELAEN pREQRADIIRdaL MitpolRRMDpEANGH fat €
sentence in the candi dage work |ist can be cal cul ated according to both the

user | anguhgssanirnenaggmepdehandihe yiversd! langnagganpslehodieheratt @00iA3d Mhdelsor ti ng
nodul e 108, 50 candi.dat i : i t e |ist
nccor di ng 1o a4 fo BB P B ot SERGN AT RS ERLERES ' 71
candi dat e serh@ricesccordingye tiamdkiedatodelsent ence |list are sorted in an
ascendi ng r .according to their. on-screen probabilitiges. Top-ranked
wor ds conf@p%t (ﬁ‘? r?@'sff%r?pré’g?lﬁﬁlé’&g&be Cﬁﬂ%fj?tgs ¥, ‘Qﬁaaf}%ﬂi}t‘-‘b%m%a%ﬁ red by
the user. [d0iss,prétasiligedat thdyantida@ sentér tiak dd saledie Waheussedrl @ile&l Byor e

rapidly, which increase a text inputting accuracy and a text .inputting
speed. [ 0098 Mixgddn -J@ﬁgrtﬁ&r Hs dirssreen probeRibty: Ge mese Doy rd gositipmindar e

sentence |standiddR@%heddREs HARK B RRUIBSHE s@idnBllt Biths RO e Bdnrindient ence
fromthe candi date sentence
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*list. The selected candidate sentence is outputted fromthe input nethod
software to various kinds of application prograns. e.g., text docunent,
not ebook, Presentation docunment, etc. [0098] In one exanple, the user
| anguage nodel updating nodul e 114 records word information and word
frequency information of the user input, obtains the word information and

the word frécfiﬁb@@%)‘d nBfeqhpratyl Db et iMhies: dpbl Mcdbas@er forms a word frequency
processin the divided word accordlngpto t he word frequency i nformation,

and updat d807%e At block [S3R% tkryesentirrete sqee Bredandjdate senfraces iithreerndied and t he
processed sg\ft?t% eflls ag ﬁ%’to%ﬁ 's@re%rtf' ro‘ﬁ@&gt{i ﬁ&U&g&Xt&%BRE@&nald%”ber of

ti mes that e wor ges I n the uSer wor I'n one
exanpl e, tshwesardist.| anguage nDdeI may be adopted for the user | anguage nodel

gggptgg ugh%ﬁ'hglpbgpg?ﬂ@ S5t Q&P Whgruser Fg{ﬁﬁg %Q 3 9 Hg?hgaﬁnPSersal

| anguage m@ﬂﬁﬂlmglhfbddleflﬁ)gl’aeandldIfé%eﬁtéﬁdeﬂlsﬂgerﬁéﬁitmﬁfmddhh llﬂlgezi pﬂoﬂﬁi@jh@ge nodel
is a set of all words in the user word |i grar whi ch orr ponds to a
uni-que useéglculptae f“roﬁﬁ“ﬁll% asséf""@ﬁn‘idﬁl? 198iap F‘%%‘I‘Wﬁﬂ%ﬁ‘&é is a set of

words i npyphslg Bve %ak@ﬁl%m@dm& 062 SHtailSL0ser idehtifi@and En@bd &irﬂ:@ﬁbnﬂl’r@m t he
| nt er net . [0100] A probability calculation formula of the user |anguage

model nay user laggupes mgd@acqordlp&@ethq gyeeentdigier | vv i =I wherein(S) denotes a
probabi I i éﬁﬂﬁf §E£étr %gﬁﬁ 1&@1%&:5 the M\éer \L}\%{]nge%‘ Iﬂ rﬂ&)’ ﬁé%%c&ﬂu“ﬂregﬁtere-ﬁhe

sent ence es Wor I's a word I'n sentence S
whi ch i nclhydbsum mhdmpuﬁmcthed(mfpvaeq oaaxselnntd"meumha\ﬁemglmd ferthe tisplay" may be

di vided into ~have/ / | Lkelihood met hod
Lo cal cul avan 1 BIBEHBI MG APt bepr eI g ek G 1™ 70 0 T T mo

p(w, | C(W[oesBst! Tmvioe exam;ylé'led’sedhﬂwﬁ(mVFIG"‘S the \&boyeWext ﬁipﬁmthyaemumd;er of
tinmes that the word sequence w, " i w ng in he trai ng set,
c(w, _"+, . fuggher inclygdens pecg a&::ﬁ*ﬂﬁﬁﬁ@fiebqfew&e? pledd 2 ppba wist Bngwage a1roe!

W, LW, dgtrlypgrrggddlgnqhe training set. The training set is a set of all

wor d sequences In the user word library.
[0084] The user language model creating module 112 may be configured in the user

device or at the server side. The created user language model may be stored in the user
device or in the server.

[0085] The user language model updating module 114 updates, each time the user
inputs a word, the user language model according to the word inputted by the user.
[0086] The user language model updating module 114 may be located in the user
device or in the server side. The updated user language model may be stored in the user
device or uploaded by the user device to the server for storage. Thus, the user language
model in the server may be updated continuously along with the input of the user. Thus,
the user language model in the server becomes more and more accurate. When the user
uses the input method software on different user devices, the server issues the newest
user language model to the user device. Thus, the synchronization of the user language
model is realized and it is fit for different user devices.

[0087] The candidate sentence list generating module 114 obtains the user input and
generates a candidate sentence list according to the user input.

[0088] The user input may be a speech input, handwritten characters, optical
characters or strings. A conventional text inputting method may be used to find
candidate sentences that match the user input to generate the candidate sentence list.

[0089] In one example, the candidate sentence list generating module 104 may be in
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*[0101] In one exanple, the user |anguage nodel nmay adopt a | ower-grade

| anguage nodel, e.g., a Unigram | anguage nodel. Conpared with the Ngram

| anguage nodel, this | anguage nodel occupies |ess storage space and is fit
for use on mobile termnals. In this exanple, a probabili ty cal cul ati on
formul a of the user |anguage nodel is as follows: 111 Pz,", (s) = 11 Pi, ,
(11),), , 'tlJre ‘Q’%\'@(Efemlcﬁ uses, (i) cgﬁ\r!:ﬂilgncal qeRt ﬁ’iﬁ@tlﬂhé'rﬁéfh&f toS%HeEHﬁﬁld%eW W

w, " which 1 ncludes mwords. [0102] In anot exanpl e of the present

di scl osur es;:nttrirnes ub@rmatamghmgeermomal torratanemfe the Bindidate seatrgomadist. rﬁhﬁel
Conmpared with the gua has hi gher
nodel - creﬂ?cﬁésug‘:pggghae&& "ép 1%631%1' Fépﬁ%gdsbgug.‘%g ?%? ?rg [010%]
In this exapsmdl@mah@dQb&blr&fbn&wma‘kbuﬂatpungemodnul a used for the Ianguage

fonct es” a Thodanfr Propibdin, ARGk sdgle, Mgrottaing 7 Spiyersal Ry et met e

P, ", (W dhdWalculales AR RFech HRdbaBRID} 6NERh 2ahdidle Cblatte iRt taMaider ds w, and
wiri, a calculation formula of 13,7",(iv,iw, ,) is as follows: ¢ (w,_, w )
P(w, | w, septeace list according to the user languaoe model and'the universal language model.

[0091] The universal language model may be a conventional statistical language
model obtained through training using a large amount of material obtained from texts
inputted by a large number of users on the Internet. The user language model is
corresponding to a unique user. Different users correspond to different user language
models.

[0092] The user language model is obtained through training according to the inputs
of the user. It should be noted that, during the first time input using the input method
software, since the user language model has not been updated, the on-screen probability
of each candidate sentence in the candidate sentence list may be calculated according to
the universal language model. The method and principle are similar to those of
conventional input method using the universal language model and is not described
herein.

[0093] Each time the user inputs a word using the input method software, the word
inputted by the user is recorded. The language model is updated according to the word
inputted by the user. The user language model is stored in association with the user
identifier. When next time a word is inputted, the on-screen probability of each
candidate sentence in the candidate work list can be calculated according to both the
user language model and the universal language model.

[0094] The sorting module 108 sorts the candidate sentences in the candidate sentence
list according to their on-screen probabilities.

[0095] In this example, the candidate sentences in the candidate sentence list are
sorted in an ascending order according to their on-screen probabilities. Top-ranked
words conform to the user’s language habits better and may be desired by the user. Thus,
the user may find a required candidate sentence more rapidly, which increase a text
inputting accuracy and a text inputting speed.

[0096] The outputting module 110 outputs the sorted candidate sentence list.

[0097] The user may select a required candidate sentence from the candidate sentence



"co(w )
energes in the training set.

wherein c(w, _,w,) denotes the nunber of times that sentence S

c(w, ,) denotes the nunber of tines that word

w,./ energes in the training set. [0104] In one exanple, the on-screen

probability generating nodule 106 perforns a |inear

user

in the candi date sentence |ist according to the nmi xed nodel. [0105]
exanpl e, tYrsounkinds 9alapplisatemn gesritie c- grelXthdocumente §AFBORK, SKEFNtRtam
qggg&etﬁgﬁs, a conditional probability of the user |anguage nodel

t%’t at of the universal |anguage nodel. A m xed conditional

| anguage
i's conbi ne

interpolation to the

| anguage nodel and the universal |anguage nodel to generate a m xed
nmodel ,  andjgalfeWeRtRE chiBdRN sGHEnRED AItRRRAIftdnt YheGhpRashhsPSHivEAd & sentence

In this

pr obabi | i t[098] daboubatmik, titheeckhhguakatiodel Updatng modme | Hereewd$ wbfdows:  w

, 1)

ST 141 £I0
condi t i onainfpmaiabadd thy wokl fréquehcyihEsraiagion, tdivddesohe imtord) patfofisobabid i ty of
t he uni versal |anguage nodel, Pu,", (w, |denotes the condit]onal

pr obabi | i t feREneyEossssHe tp hesliiged werd@rcordingintbe werddreqnency pfermationn

P dw, w1+ (- hl ur. 1 VL I W-114+1***]wi
iy o gty hm@lon o™ k) Batub confiin’ S aae "

paranet er Wqtdpdaes' @k User MHNBRM ARG ording @l@@&iviﬁ@%@\{oﬁﬁ e th@{)rtob&sm xed

conditional probability, the generated m xed nodel is as fo

n p"

(warg: fraquegey rivhergip the)yword frequency denotes a number of times that the word
emerges in the user word library.
[0099] In one example, the same language model may be adopted for the user
language model and the universal language model, e.g., an Ngram language model may
be adopted. But the training sets of the user language model and the universal language
model are different. The training set of the user language model is a set of all words in
the user word library which corresponds to a unique user. The training set of the
universal language model is a set of words inputted by a large amount of users. It may
be obtained from the Internet. _
[0100] A probability calculation formula of the user language model may be as

follows:
Puser (S) = 1—[ I)zzser (W’- l H)i—n+l"'M}l—l) ’
=1

wherein P, (S) denotes a probability of a sentence S=w;w;...w,, which includes

m words. The sentence S includes words w,w;...w,,, wherein w; is a word in sentence S
which includes m words. For example, a sentence “have you eat today” may be divided
into “have/you/eat/today”. A maximum likelihood method may be used to calculate a

probability statistics of P (w, |w

user

w,_,) . The calculation formula may be as shown

i—n1"
in following:

c(w

1—n+l°"

c(wi—n+l "'M)i—l) ‘

W,_w,)

p(w, | wi—n+1'"wi—1) =

wherein c(w,

i—n+l°*

w,_w,) denotes a number of times that the word sequence

uji—n+l °

.w_wemerge in the training set, c(w

i—n+l*

.w,_,)denotes a number of times that

the word sequence w,

i—n4l°°

w,_ emerge in the training set. The training set is a set of all

word sequences in the user word library.
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=1 wherein P(S) denotes a probability of sentence S=w, w2... W',
including in wrds. 101071 The on-screen probability of the candi date
sentence in the candidate sentence list is a probability that the candi date
sentence may be selected by the user calculated by the m xed nodel. The
greater the on-screen probability, the nore forward position that the

candi dat e [BEgY]enEEnd SxahdMK ek ishr fafguagandideinhsy st 8 MGer ghatle lankdse the user
can find a required word nore rapidly. The text inputting speed is
i ncr eased. mydel.(3-- AW niexamninguage mefsl Srampard Witk diedbarpe languagremoddlovi des a

text inputt] I | N I i.ption is
provi ded. t%?%@F?éf{hq (?)dregzs}%#?g 9%3%%}?%?6 F‘%E\%E@fgtﬁ?ﬁt‘%é’g ?%‘glﬂﬁg%%gﬁﬁ@%& udes a
stati sti cdh tharguagle, apddlabibgy cattadnaiocnadn oNgircamet dangumpgenodetiéd ang et hod.
Her ei nafter{é t he nmethods are briefly described. [0110] A conventional '
| anguage nSH&'Y'ng method takes probability theory and mathematical
statistics theory as:a basis to calculate probability of a Chinese

sent ence, such.thhbt]|afecoMilect sentence has a higher probability than an

i ncorrect sentence t® be outputted. For exanple, for a Chinese sentence

" SHUO M NG C whiblnHAN (¥}deXbled WpFdsakifity df\bentehdd S S} Which Gdlludeapguage

nodel i ng, the Chinese sentence may be divided into several words, e.g.,
"SHUO M NGv&is.CHU. . .". For a Chinese sentence S = w,w, ", including m(mis

an nature er) words, according to Bayes theor t he Chinese sentence

pr obabi | i t[;d?@rd%)g&ﬂtl?‘ir?vnbéﬁe r[etﬁﬁ &5t ?j‘é@%ﬂrl@’ % tl{“égd‘j’gerfﬂglé%ﬁlaéuﬁer oduct of
condi tional Bmgr&hatah@{,\aﬁé eodef. G&lhd}t;dréﬂ ithOfhdSabole @wo 1{gBhge nfddvbWMhds . . . W', ) =
J p(w, / WW | = erein w, denotes the i th word in the Chinese

sent ence; lapgugge mogelips highpomadel¢reabng sreed aad ispfitdBapie inthe gpudwiPlt w, in the
Chi nese sefighge WL w2 w,,,. [0111] It can be seen fromthe above fornul a
that, a paraneter space of the conditional probability p(w, | wiw2 ...w, ,)
i ncreases @x$Hndnthisdxample, ¢ hrobiflifyreicelating formylauseddbethe languggemnslelari abl e |
is |arge, ifS [egiLent scale of training material, it is hard to

Puser (S) = H Pu:er(u;l | wr—l) 4
i=1

wherein P_ (S) denotes a probability of a sentence S=ww;...w, including m

user

words; P

user

(w, | w_,) denotes that sentence S is divided into two words w; and w;;, a

calculation formula of P, (w, |w,_,) is as follows:

user
c(w,_w,)
p(Wz | w'__l) I A L) it A \
c(w_)

wherein c(w,_w,)denotes the number of times that sentence S emerges in the

training set, ¢(w,_,) denotes the number of times that word w,.; emerges in the training

set.

[0104] 1In one example, the on-screen probability generating module 106 performs a
linear interpolation to the user language model and the universal language model to
generate a mixed model, and calculates the on-screen probability of each candidate
sentence in the candidate sentence list according to the mixed model.

[0105] In this example, the universal language model may be the conventional Ngram
language model. Thus, a conditional probability of the user language model is
combined with that of the universal language model. A mixed conditional probability is

calculated. The calculation formula may be as follows:
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“estimate an accurate value of the probability p(w, |I. The training materi al

refer to a set of sequential texts organized according to categories forned

based on a | arge nunber of training texts according to a statistical

nmet hod. The training material may be processed in batch by a conmputer.

Therefore, in pr acti cal language nodeling nethods, the conditional

probability ppw, W2 Wi )y §x P fieg e 8% A egs|wanda st andard
W s TSRt S Lo 1151 Tha X naara

Ngr am | anguage’"”ﬁ'bde i mét’hod is pro6Vided 't"é{ndard Ngr am

| anguage nmodel,d,§ina POPYY, 3L, S}%LI?tdeﬁ&Ls | ADOHALA WBAlRtional t ploBiifiya Chi nese
sentence as a Mar Eov"’%“équ n€® ard neets a Markov feature. ﬁ)n partyl cul ar,

the standapg, 9+m . ?&ﬁaeetmaﬁdm&mplfog&ﬂlnwome%mﬁm1hﬁ>ghaoé Rolde
condi ti onal proba y p(w, | ww2 w, 1) 'in the statisti cal Ianguage

nodel . [ Olﬂ!3j(w(|14), ,,+lr| W1 ) @ehdidsshedondisaal PRébabitity 6titke eenAhgiagaalodply @babi lity

of a word in a currently inputted sentence is nerely relevant to former n- 1
wor ds, butdenstenart mtee}bcéa/cwntpatamettdmnﬂwmaele@htms@ apdrdt ence, wherein nis a
natural n advanc

0114] hang
t he condit ‘Eﬁg| clg?)r@bﬁ?ﬁ? ﬂ'te mléF(E-l néilt[onal per a%% enéaener% di IInX?eEf Sunpt| on:

curr Prrel evant
position tehablld»hse word energes in the Chi nese sentence [0115] Based on the
above assunptions, the fornul a for calculating the probabili ty in the

standard Ngra Srjnqe[ eW5| mpl hfied as follows: rn P(S) =J P(w w, _,,1
w,_,12 ' " pel ”’ "116] "B*ésed)on t he above assunpti ons, the condi ti onal

probab| lity p(w / WI wW2in the standard statisti cal Ian?ua ge nodel is

si npl i f| ed ast%rW“ f(Sydenateg; 2 probabilityof senteper §F1ewst K éighd gy 2erdsanguage
nodel . n il h e istory
words r eI a tgﬂ{te %e s?:%?r O%Xblﬁt?dﬁ a‘}al}@g%ﬁg érﬁ%cgm %’ © {5? s %g?léﬂlt he

vari abl e Illstilsalpﬁoﬁabﬂlt)‘sﬂlaﬂ'tﬁadfdﬁdiiib&tsbl&éncea{aylbaﬁgetﬂgﬂa\ﬁbd&sler caldulsed byhe

| anguage par anet er ‘%F e i s reduced. i ble tlmate e Ngram

probabi | i t§¢ B¥sdme f FEBIFT OE‘FFéreé&Pg’tbP tyt ST é’f’f'&?“ thfﬂ t he
st andard Ngt adndiRRGEAGEce TR Bked it (Y ARYIUSB R Rence list. Thus, the user can find a

required word more rapidly. The text inputting speed is increased.

[0108] An example of the present disclosure further provides a text inputting method
and apparatus. Hereinafter, detailed description is provided.

[0109] At present, popular language modeling method includes a statistical language
modeling method and an Ngram language modeling method. Hereinafter, the methods
are briefly described.

[0110] A conventional language modeling method takes probability theory and
mathematical statistics theory as a basis to calculate probability of a Chinese sentence,
such that a correct sentence has a higher probability than an incorrect sentence to be
outputted. For example, for a Chinese sentence “SHUO MING CI CHU HAN YU YU
JU DE GAI LV”, in the statistical language modeling, the Chinese sentence may be
divided into several words, e.g., “SHUO MING\CI CHU...”. For a Chinese sentence

S =ww,...w, including m (m is an nature number) words, according to Bayes theory,

the Chinese sentence probability (probability of being correctly outputted) may be a
product of conditional probabilities of multiple words, i.e.,
P(S)=Pww,...w,) = H pw, /ww,..w_)),
i=1

wherein w, denotes the i th word in the Chinese sentence;
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*[0117] In the 'standard Ngram | anguage nodel, the conditional pr obability

p(w, / w, _,,, _,w "+, .wl_1) is estimated using a nmaximum |ikelihood
estrmatlon rrethod The estimation formula is as shown in the fol | ow ng.

p(w | ', 04), w,--1)= c(w I-"+1 11) 1- 114/ c(14',-,,,1

w, - 214) , -1) wherein c(iv,_, w,_,w ) denotes a nunber of times that a word
sequence W-n Hlw /v - Wv ')\‘%noﬁé@ﬁ@oﬁ’&?ﬂi&ﬁl b%b&lﬂﬁtysﬁ%%%)m?lﬁ@bﬁﬁn%se' n the
trai ni ng materr dl bf t h€ 'Ngram | anguage hodel . 18] However, the standard
Ngram | angg@[g@cenpqm |vng met hod al so has its def ects On the one hand, the
standard Ngram | anguage nodel is a sinplex nodel. In a practical

appl i cati do111§ser sanmby seew drovaithealbbeveafodmulal thai, te Garamgier rspaeends tieuch as
Chi nese input, handwiting recognl zing and voi ce recogni zi ng. For_exanpl e,
a user mycopfifipral grababili 2@t / Fepor V.- 3 BisEsareteEpakatial ayithihe ficeasseler net  at
ot her tines. tHnde[fﬂgl hese $itu tions ut

€

p b r ts of the
oeor” o o el e ARk 0 Tk 3 OB Sﬁ%grO?famm&fr'rte“a‘?“"?wahgag@ By have

di fferent e@ﬁﬂadélangcdmaem: VAudloahd probigiity fivl F 8uentw! ) ViGrexpemarrAGES .
Refl ected on the Chinese input, contents constantly i nputted by these users
have a bi gefér tf &5@ € scquiime mm@gamﬁrmrémom@datoommﬂvmedbeieddmfaf er ent

requirements for inpytting i ne e es

equi v oot SR RO G o KBELR AP TR RRER AR e
requi r enenhsy bé protdreedsiarBrichded cd @ddmeedoreaﬁcpwawl raﬁgwagea@ﬂelzngng t he

i nput of the user is affected. On the ot her hand, the standard Ngram

| anguage nBelBPdsgthe sonitionghprebabilit|p(y.d ity - teohis singthifiedynase ?fa!?sénﬁ’tders inthe
standard I\%rar(rjr Id uage nodel % e determ ned,, the paraneters cannot be -
ad) Ust ed | BAIEAETER anglaes o drline BeGE G RPREhabi ts of the user. Thus,
accuracy rpiz fee stRee@NpEngnguage MBI tis aqfophhestmr;alirﬁlgneéeaﬁédéeIlty | ow.
[0119] A nethod and an apparat us provi ded by l es o ge pr esent

di scl osur g2k BEESS PALGISE 35 rfelMBRTOVS %ﬂ“‘i‘%‘iﬁ&f‘g imggischiYasey 652ty er ent
users and &a@t’ibu'ld?C{h%as?ﬁdEMeNgﬁﬁP%gﬁdgtégm@@&H{aé%ll&ﬁhg OssunfpidRd 1J e st andard
Ngram | anguage nodel which T's currently used for |anguage nodeling is a

si npl ex nodetitiana podabibity peet/ wii,f. f. ey @ mt the egtisticellemgus gd mpdélnput ti ng
sentences of different users. Since it does_not have the self-study
mechani sm [0113]c 4hhdtmiteds histoay assyeptien: tha ponditione] pigbshiliif dsWARHP Jaccor di ng
to the i np&ﬁtnreh mE@tJ&:'dtsé tglicetls}merjéfjﬁElev -hmésfomtr&'% B E%ﬁyrs'h@ttr%lgvé?lftto

recogni zi ng t I hput he use Her ei na Chinese 1s taken as
an exenpl athy Wﬂlnblﬁhimﬁse seméenps evhetein niesxmitlbel rtuhé)esdﬂfm@d oradyncehe pr esent

di scl osure 1 i.C h

col l ecti ng[m{‘ﬁt %ﬂ |Tlcs }l%ﬁgotgg%ltg a? "@B%stg‘%?é‘ﬁdg% nacﬂﬂogaglﬁt&wrﬂhe ‘Irj%!t.ég!d] by the
user has aweiddas irreldvam tst}&tpolsmbmhat the word freerpeyittheaChindse sers@ice thin a tinme

mputted T SHe et S oo ASpnpRos: B B 1y Repraber G 1

SUbsequentthkE‘tﬁhﬁar@g@iaﬂmmb&l%az%éslﬁﬁ}ﬂﬂ?&damll@h@Ver i nput nmanner such as
speech input, handwitten or keyboard input is adopted, the input of the

user within o )trﬂﬁewerlod S argurd t he sane toplc The current i nputted
topi c or content "{ Fer sttt me stabil i ty". [0122] Therefore, based
on the above analysrs in an exanple of the present disclosure, in contrast
to the stalfdbld %?%mopanﬁﬁageb%de455Uf5Ptt9&ésheﬂl§asé‘éf‘dllt&h‘@ha@@hﬁje'@@i ing

met hod is Y d.  Based,an h u cant, urrently

. \?/'}qﬁ i1t sﬁa&?’%\ &atgﬂ fa}r%ﬁﬁ%g Fn% el ﬁ@;lﬁieﬁ i

inputted b heruser-are s ore ana ysi's performed to
the data cggda% tqvcreare)amnwr%rmaarga effR Ahndthed Miodé? Chn 11HOUYlew Al ONG

with the i t 6f"'tHE8 usér, contents in he cache“data structure are

updat ed colstbbdvmeysskryulatlirrgrquhﬁurﬁrghéaahmesomstbﬂs»&dr@s%ra&ﬂeo iheatraént iWdrd eal - ti me.
Thus, the man-nmachi ne_interacti on beconmes nore intelligent. The created

mat hemat i cli%¢ade|begt 1+ wther dhan ‘Pﬁdﬁ'ﬁ'abéi‘eéohﬁ%ﬂ}?o%‘@dah’d“ﬁt&r'&a deASk e and
meets real L MIUTHsE Ol 1hEAREE pRimbespdsEls- rem%aeﬁ@srﬁosswrorwume tfubsequent

i nput of the user, a nmore accurate recogni zi ng may be performed to the
i nput of t Neraus @robabitior déoueptely tabed on cthe eddisting Hesining dedteriabdEhus, The

dynam cal st?xﬁfaﬂﬁ%ahﬁaﬁg%@éé r%géjel%rbqactt%?ble nput requirenment of the user is
net . )
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"[0123] FIG 6 is a flowhart illustrating a | anguage nodel i ng net hod
according to an exanple of the present disclosure. As showmn in FIG 6, the
met hod includes the followi ng. [0124] At block 601, an input of a user is
received. A conditional probability of each word in the input of the user
is respectively calculated according to a standard Ngram | anguage nodel

cr eat ed i nyoagange e Qhadlea! Rel SiahkAgk mha. | AP Lorlichie pHSRENC! udes:

contents |nputted via an |nput met Wi tten cont an peech

i nput, etcp(?cikaﬁ]wj%pr -he isemimesdsising putdxédumilielivod Rpinatior hfedthd. a
keyboard processing programreceives characters inputted by the user,

per f or ms aﬂﬂee"(;sBﬁ‘ﬁY'% grpie scasshpwy in e frlowitear act ers according to the input

met hod to obtain pinyin |nformatb9n oytputs the pinyin information to a
mappi ng unit \wivohy, s, t. hw,_plzw-r—ﬁitin%e%nﬂg%; on to correspondi ng candi date
characters to formthe user mpﬂt" -n 01‘277—1?50r the handwitten input, a
pre-configuregd, 4 ting ni zi ng retrieves ndwiting
i nf or mati on og' %}% Yer ‘t'g' gign%%fnam?ﬁ?l?eggoafmﬁ?lf)sr ﬁ%ﬁtl%ﬁvor&st@F“ffel ng
processed by g, map n |nfor tion is mapped to
cor respondi ng Cﬁhdwdgtge@%h%?vgﬁlé?gﬁt% emt’r% SEETSR Y e "[afffggf For the

speech i nput, tha Ny t@Bhdg@uwicidl. voi ce processing program performs a
sanpl i ng, ﬁ%uantl fication, filtering, and noi se-renoving Bﬂ ocessing to

obt ai n audPbT¥Inispyexes tis standard Nerasn lrgeynes sroselint othed mlsphdsritg dafects, t he
audi o i nf onABeloADhrRI m@@@ﬁ&iaré ﬂg@%{/lgﬁﬁﬂ&@gﬁoﬁg 150%991B%§tn%dgpﬂlr rEl&[ to form

the user input. [0129] I'n the rocessi ng e pinyin
i nformati o'wpll@amen hamsmalythavmvaruablo ramdaunlmmtedmchmdamemu cich ak Chimeseeihpan

per f or med n ni L Jm d fromrel evant technical
document s }%)rlll nﬁnWBBegig |a8edvollleerr§|°°r1gmz["b’l SFABPEaf EFAMPYVTEE 4 he

condi ti Onabchnlaab&lpbhlstemheseamhcmmd thenlntdm&t 46 6thet fiped. (AfdePtdien@vd 0 t he
st andard raml e nodel . i s mgtlar to those in the related art and is

not descriBEFNEr Hes [RS8 fquigemeslty ekthg yiser age difiercah die anqiissexamplat i s

det er m nediseAGE Qiffdrdng agel nﬁal'jﬁxa‘)é @fffe‘ré?lpb'ﬁeaﬁi'ﬂg hhbie dRfe®s %ﬁhﬁﬁ}erkﬁq{vu{gnpm a
conditional probabjlity of each word in the user input is calculated

accor di ng ecxﬁe%Fnﬁ?seBEﬂfﬁC%Ieﬁ@Pé'%F (ehingse inpas eenteninennaigetimopeicdry thest isess. [ 0132]
I'n this blipgky b} 1g{ndJ’ft‘x‘:@'cnd:!‘:s ?Beﬂeﬂ)ﬁ)é”a s'irﬁ%l@x Hod%ltcghr{lh? Wheet élﬁgregﬂree\ﬂg?e%pe%g user

input is null. e cal cul'ation’of eac simlar
to those ifar inpetting|Ghirede af uiser§ 0f @iBfereAt pgeecandfrecgmreeﬂm@axmae b@ﬁ&ddé;anguage

To0CLLN9 PRKLEN iRy Pof Mainblelt reqlinthhent it inSRRMR0M L datplea™ W

accuracy of recognizing the input of the user is affected. On the other hand, the standard
Ngram language model does not have a self-study mechanism. Once parameters in the
standard Ngram language model are determined, the parameters cannot be adjusted
intelligently according to inputting habits of the user. Thus, accuracy ratio for
recognizing the input of the user is relatively low.

[0119] A method and an apparatus provided by examples of the present disclosure can
meet the requirement for inputting Chinese of different users and can increase the
recognizing accuracy ratio.

[0120] The standard Ngram language model which is currently used for language
modeling is a simplex model and cannot meet different requirements for inputting
sentences of different users. Since it does not have the self-study mechanism, it cannot
learn and perform an intelligent adjustment according to the inputting habits of the user.
Thus, the accuracy ratio of recognizing the input of the user is low. Hereinafter, Chinese -

is taken as an exemplary input of the user to describe the solution of the present
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414 ) ,-,2+1 "w,-2w -1 wherein Pach(lli, /11VI-n+2 ". W-1 5l) denotes a

cached conditional probability eW of thei th wrd w, ; -w, _,w ) denotes a
nunber of times that a word sequence ww, ,w, energes in cached training
material, i.e., the nunber of times that the word sequence which incl udes
the i th word and n (a pre-defined constant) words before the i th word
enmer ges i ngidi&uieached training material; c(w, _"+, . W, _2w, _, ) denotes
a word sequence w, "+, W, 2w, ener%es in the cached training material,

i . e., the [A¥Mern apragiieabaprdisation; Res fapndit wqhnewﬁétmmst@htlcﬁbatu@@senas

predefi nEdg &Q%E%he%%ﬁﬁtte%dbyvm g?er ?? §h% tnl?e At%k}llggvﬂr Qh tQ)?F n the

cached training ‘nate es a fanct i 134] This
formul a i susdewthinbetné perfodris Qﬁferﬂb’tﬁtbdndldmettdi}ﬂc fihletefowe, ugnten{s @L3&GtlyAt bl ock

603, a mxed c Ironal, probability. is calcul ated according o the

condi 11 onaPPuEgabF oy haPe Baantes Heoip SIS of cBEeldr o EAE L PRar d Nr am

| anguage rapdil Irao@et Werds,ONkickdven alpumemabishdht 36 spéecaagput ahdwaadcod at ed

according to thg cached nodel i ng Eollc and . a sentence probability of each
3

out put seridheasd input isiadgptad.dhe BRYEef the e ViFhin eRe WBAAFHqdR AToupd Ssabi 1 i ty .

[0136] In &BieSohit Atk cuﬁeJt%ﬂEHE@toERrorgéﬁtQML ﬁ&\«'e'?ﬂe tsh@n M%Qbﬁ@}n’d' tional
probability may be as | Tmxture(w' 1) = axp(w, |

W - n+11Vi -18122] Thpmfo_rq_)baaed(ojg.thq;a)bppe @@h@(s;/man qupie-q)ﬁphe present disclosure,

in contrast to the standard Ngram language model, a cache-based language modeling
method is provided. Based on a cache data structure, contents currently inputted by the
user are stored. A mathematical analysis is performed to the data cached to create a
mathematical model of the user input. Along with the input of the user, contents in the
cache data structure are updated continuously. Inputting habits of the user are learnt in
real-time. Thus, the man-machine interaction becomes more intelligent. The created
mathematical model of the user input becomes more and more accurate and meets real
input requirement of the user. Therefore, during the subsequent input of the user, a more
accurate recognizing may be performed to the input of the user according to the created
mathematical model. The dynamical learning is realized and the input requirement of
the user is met.

[0123] FIG. 6 is a flowchart illustrating a language modeling method according to an
example of the present disclosure. As shown in FIG. 6, the method includes the
following.

[0124] At block 601, an input of a user is received. A conditional probability of each
word in the input of the user is respectively calculated according to a standard Ngram
language model created in advance.

[0125] In this block, the input of the user includes: contents inputted via an input
method, handwritten contents and speech input, etc.

[0126] For the contents inputted via an input method, a keyboard processing program
receives characters inputted by the user, performs a recognizing processing to the
characters according to the input method to obtain pinyin information, outputs the
pinyin information to a mapping unit which maps the pinyin information to
corresponding candidate characters to form the user input.

[0127] For the handwritten input, a pre-configured handwriting recognizing program
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“wherein a denotes an interpolation paraneter which is a constant between 0
and 1. Its value may be determ ned according to a practical requirenent;
P(w |denotes the standard conditional probability of the i th word w
cal cul at ed based on the standard Ngram | anguage nodel. [0137] A fornula for
cal cul ating the sentence probability of each output sentence (i.e. the

on- screen RiRP&MnHIMind Hidthalioh bOWe usdi( SBraimé harwriting nfBff4tioh, Wiy _1) , =1
[0138] At block 604, an output sentence with a |argest probability is

out put t ed being prestrse byoa 3ndppimgcunit the kandwetiem dnformationsisr mepped 9 | anguage
nmodel i ng ”J%EJQ%% ggéﬂf] ngﬁ 5h§ra%rﬁ'§‘5q§m{ @Oggert}lﬂ)«% present disclosure. As shown

in FIG 7 es t W ng 0140] At bl ock 701, a

st andard N@t2th IFangmasgeechnnmit d lsre@peﬁaglecﬂ vmcaptvpemeieg pfdgiampedfcvrntshi s bl ock,
the creatign iljlf t he stt ry\ﬁltl\l&g‘am I S. Si tm bg dt hat in the
rel ated ar¥™Pie SPAREEFAENG YT P Vd‘@ pf’?&ffssﬁlé S0t RN r ough
trai ni ng nafogmb@dn, AN pf&délsiwmﬂﬂalnka@bin@(aﬁd tRSiudidinf@malidi 6 afdppdd142] At

this time, the user does not input content yet. Therefore, a preconfigured
cache is rfGICP“eSPell‘hlﬁc%ﬁlfi dmecfékraqte@tof%mhe%mn@m of the user is received.

A sent encejopEg}baRi i t dbobk - &ampRD- tﬁ@r;ﬁ‘r@&sﬂﬁg)%bthbl b inOfinf8@AcRioRU kRUL
sentence in the input content of the user 1s calculated according to the

pr econf i guledwstishiataraangr ahtheadivdgormeialperfponeddy themapping uitoed), the user
may i nput ﬁe'h%taﬁr?é?itf?d?ﬁ OFYévin 9&%1 d&ﬁﬁg% Eﬁérﬁrﬁoﬁ!i‘e%r?n%%l Rin, OPLI cal

characters or keyboar start put, the content is
[0130] The calculatlon of the conditional probability of each word in the user input

according to the standard Ngram language model is similar to those in the related art
and is not described herein.

[0131] At block 602, a pre-cached user input is determined. According to the user
input and the pre-cached user input, a conditional probability of each word in the user
input is calculated according to a preconfigured cache-based language modeling policy.
[0132] In this block, if the user input is a first input, the pre-cached user input is null.
The calculation of the probability of each word is similar to those in the related art.
[0133] A preconfigured cache-based language modeling policy is as follows:

c(‘vl n+l ° I -1 1)

c(ul n+l C T wi—Zwi—l)

LaL‘hL (11 /ul n+lwl—n+2 1 l’t ) f(t )

wherein p_ , (w,/w,

) w,_,,1;) denotes a cached conditional probability

1—n+2

of the 7 th word w, ;

c(w,_,,, ---w,_w,)denotes a number of times that a word sequence w,_,,,...w,_w,
emerges in cached training material, i.e., the number of times that the word sequence
which includes the 7 th word and # (a pre-defined constant) words before the i th word
emerges in the cached training material;

c(w

1=n+l " °

.w_,w,_ )denotes a word sequence w,_,,, ...w,_,w, emerges in the cached

training material, i.e., the number of times that the word sequence which includes a
predefined constant number of words before the i th word emerges in the cached
training material; and

f(t,)denotes a time function.

[0134] This formula is described in further detail in the following.
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“ mapped by a mapping unit to candidate words which are processed according
to the standard Ngram | anguage nodel, i.e., a kernel cal cul ation procedure
of the input content. The probability of each possible output sentence is
cal cul ated according to the standard Ngram | anguage nodel. The procedure is
simlar to those in the related art and is not described herein. [0145] At

bl ock 7031[0%510%'(%'1’5&5@9} £ BeRedWohditiBndl %&(ﬂﬁﬁitlit)pfscbgﬁma{eidta\é_cérﬁinﬁ% @t ed and
outputted.  [0146] In this block, according to the probability of each

possi bl e cwngitiona eribebibity f ghchuverdsdlculetsd bajed gniilee standarshNgramdangnggeam
| anguage t Nt er | i [ el ected
as the usgtﬁ 9%’:11 rbaﬁt?'e Qﬁﬁﬁnafﬁgﬁ%ﬂﬁ gﬁ)t%gscgn éé\g%&\?mﬁﬁup{cg@ﬂat? élltia%/(fac%rdeabi lity
i s taken afodelihgpalipy andd sEifteme peobabilityesieach dnput Chiteres é&s Gitntasnidassday i ncl ude
one or nore words. L)O 47] At bl.ock 704, the output sentence is adjusted and
the adj ust@dhdBiysdeoaditetahpebliyyt putted to a pre-configured cache area.
[0148] In [old6} bh akkbloti)e fataRila MRYal6haME bmilacohdigoUpPBibiEgHANCEe Meet s
his input requirenment. If they do not match, adjustnent may be perforned.
For exanpl asdolips; expect ed out put sentence is -ZHE SHI SHI SHI" (Chinese
- characters correspondjng,to "this is fact"). The output sentence with the
| ar gest probagi’”'f“f"' y cal*tut'dt edbased on the standard Ngram | anguage nodel,
i.e., the recegnpoedw gsyl.l, . of_D k€ usep. jdputw,isw" " ZHEWSH,) SHI SHP" ( Chi nese
characters corresponding to "this is real tine"). This does not match the
expect ed i npuwhereigua rdspeips anointernpdatioy aramgger whicd ig p genstanhetiyse@y 0 pdeds t o
adjust "S " i : r i ."real tine") to -SH
SHI - ( Chi rl;!e'shgld% ugﬁna tbgrggéﬁngl??%%g%ﬁ{ ﬂ%ggtp Fa%ﬁ?%?:%‘ gg%:@brdi ng to candi dates
of the input mebhed, and, outrplitienctdsaha tpndard dorgiitiqnal prebattikéty of theoi thhe
preconfigured cache area. [0149] In a practical application, the contents
cached in wérd \w@lhlelaradéesedayths@taind@ﬁtNg‘riuedanlgyaaeh@mgber. [ 0150] At bl ock
705, the sentences in the cache area are t quﬁ e})rsg training material to
create a cliHE- pavspule forsalkcylating éﬁ?m‘[f’éiBTFa IHtytoh pachipuipuk SenteRes dhche- based

l'anguage npdel.siseP@sebiRy ik BeroneRients stored in the cache area. The
contents in the cache area are obtained according to recent inputs of the

e
user and thus N regarded as a user-specific, small training material
library. [0155?%?{?# -"ucﬂ‘%qﬁ”and‘,"-"?i"r'ﬁv’réi’ as the standard Ngram | anguage
model , the cache-based | anguage nodel describes statistical feature of the
current i nf9d38jofAtttheckusldr abyutpatl sculentes wigh a largest iptdbebitity isroutpabsed and; bet ween
words. A Chi ese sentence probability may be cal cul ated as foll ows.

' cache(s) Z€94°“Pcache (W | wi-11+11vi-n+2 "wl-1) 1=1 wherein P,a, ", (9)
denot es a pp134]alHIGi 1 s adlovach@hilnssgingarenag: madding ategthdacandidg ngart 0 t he

o | e SR RSP ToUBoA i WSS B0 Morcp Lacluced i e
sentence; following.
[0140] At block 701, a standard Ngram language model is created in advance.
[0141] In this block, the creation of the standard Ngram language model is similar to
that in the related art. The standard Ngram language model may be obtained through
training material using a maximum likelihood estimation method.
[0142] At this time, the user does not input content yet. Therefore, a preconfigured
cache is null.
[0143] At block 702, input content of the user is received. A sentence probability (i.e.,
on-screen probability) of each output sentence in the input content of the user is
calculated according to the preconfigured standard Ngram language model.
[0144] In this block, the user may input the content via speech, handwritten characters,

optical characters or keyboard input. When the user starts to input, the content is
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" Pcache(WL. wi - n+l wl- n+2 "wl-1) denotes the conditional probability of the
word w, in the Chinese sentence; and n denotes a predefined constant.

[0153] On the other hand, it is known based on the previous statistical

anal ysis that, the user input has the "short tinme stability", wherein
"short time- denotes a tine dinension, i.e., current input of the user is
nerely rel @uanRt tya ltnﬁ}?plﬁéaﬁﬁmo édﬂ@i&’éte%orﬁf‘%hl&ﬁea'ie Plldt:eskéi AdchhiVi@Nhe tO the
contents inputted by the user Is to say, contents
current |y S$tafslacd Dgragy lftnlﬁeaaﬁsl@@d%ree usd@meg cslwlbn@l pMiseduseof ghet inpoht ents are
related to toadiORs A | nput t ed by

t he user %‘n&g‘é?%kf"%%‘?{ ﬁp#iearlr%eh,& t ﬁteleiok%ugsegtgﬁhe lsgalc?lgtt%accgmcng toghlnot

cl osely redtatdeuﬂNgramh:mgpamhmk The proceddire isknilss er thosEhigthefreinted atvasdked on t he
cache- based Iaeg alg hm)del the current input word of the user is nore

rel evant ténf’hcg 7o g F&llent |y added in the cache area, but is |ess rel evant
to the worps4sjddadcblock 705 af atpr sérRahct Wit 4 0B sAPRbalifd ¢ kelREd ghent from

t he standard Ngram | anguage nodel, the condition probability of the word in
the cache #R®ds related to not onIy the context words of the current
wor d, but t [ t che area.
Therefore Rggﬂsﬂgglru% r?m%k i&%rld#{e%etoggf E@E?lwgﬁ%%g%gg??ib%gtnﬁhgn?% t he
cache- base®t q%@ﬂg@dmdethemdﬁél‘m@wg@hg&@@el boostputrsente®e with mache (wil |

W-n+lw - nl"é% st gré’”abﬂn@r i} seled a@?he[ %&‘5 ]erfhf OBy ﬁantegse with th agg: (i

Conpar edwi t revi uscon Conal proba
W - n+lwt - npraba'mlﬁte iacgkas tas ch &emgmdecmnﬁba;bhtbmctey Ohz ICHiiiesd 3erft&)ce mahyd
Pcache(w | +l Wt - n+2 Wi -1 t) considers the tine variable paraneter t

inclthie She ot mate words.

[0147] At block 704, the output sentence is adjusted and the adjusted output sentence
is outputted to a pre-configured cache area.

[0148] In this block, the user may check whether the output sentence meets his input
requirement. If they do not match, adjustment may be performed. For example, a user
expected output sentence is “ZHE SHI SHI SHI” (Chinese characters corresponding to
“this is fact”). The output sentence with the largest probability calculated based on the
standard Ngram language model, i.e., the recognized result of the user input is “ZHE
SHI SHI SHI” (Chinese characters corresponding to “this is real time™). This does not
match the expected input requirement of the user. At this time, the user needs to adjust
“SHI SHI” (Chinese characters corresponding to “real time”) to “SHI SHI” (Chinese
characters corresponding to “fact”) according to candidates of the input method and
outputs the adjusted output sentence to the preconfigured cache area.

[0149] In a practical application, the contents cached in the cache area may be
identified by the user.

[0150] At block 705, the sentences in the cache area are taken as training material to
create a cache-based language model.

[0151] In this block, the cache-based language model is based on the contents stored
in the cache area. The contents in the cache area are obtained according to recent inputs
of the user and thus can be regarded as a user-specific, small training material library.
[0152] On the one hand, similar as the standard Ngram language model, the
cache-based language model describes statistical feature of the current input of the user

by calculating a conditional probability between words. A Chinese sentence probability
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‘eadiT 1=1 i.e., the conditional probability that the current word w,
energes is relevant to not only the context words w,"W-n+2 " + but also
the tine that the word w, is added into the cache area last tinme. [0156] In
t he cache-based | anguage nodel, the conditional probability of each word is
rel evant to not only the context words of this word but also the tine that
anﬁgche area last tinme. However, the maximum

the word irﬁa)agéj&qjcu:la%cpastf

| i kel i hood e€stinmation nethod in the standard Ngram | anguage nodel considers
only the context ¥\ﬁ_r but ot the tine information. Therefore, it cannot
be used for tfaii hgld Resdlrafretrs: rdathired by the cache-based | anguage
nmodel . In order to eStimate the conditional probability of the word in the

cache-based | ahgeiage, Moy dkbnotdshueprotasilinyuod 4 Clkindse Bapehce sdleummed sdtofighod i s
i mproved by adding time information. A following formula is adopted to
cal cul at e ke epatents infhetcheheanadi ti onal probability A c' 'ache jilt |

W - n+l W-77+ ; +1 P cach 114 '1-11+1W1-1H2 "
"1Vv1-111 = 1%&%%’&%‘/‘%6 H%%g%gﬁpgdfsr}%% eﬁén &r‘%\%h}ﬂfﬁ% ﬁelnég % hood esti mation

net hod, in the deiaseahé PriWbAL indlulddTR tHelHihdsOBerfterct;, ) 1S considered to
describe the effect of the tinme factor to the sentence conditional
probability. AheOvi/me, fwncti.en )tefdss)the somdigtianakbprobabilitgldf oesword w, in

the Chinese sentence; and

ndenotes a predefined constant.
[0153] On the other hand, it is known based on the previous statistical analysis that,
the user input has the “short time stability”, wherein “short time” denotes a time
dimension, i.e., current input of the user is merely relevant to the recent input of the user
but is irrelevant to the contents inputted by the user long time ago. That is to say,
contents currently inputted by the user are usually stable. The current contents are
related to the current input topic. After a while, the topic inputted by the user changes.
At that time, the input content of the user is not closely related to the previous topic of
the user. Therefore, based on the cache-based language model, the current input word of
the user is more relevant to the word recently added in the cache area, but is less
relevant to the words added in the cache area long time ago.
[0154] Different from the standard Ngram language model, the condition probability
of the word in the cache area is related to not only the context words of the current word,
but also the time that the current word is added into the cache area. Therefore,
considering the time factor, the probability formula in the cache-based language model
may be adjusted as follows.

P (5= ]_I Peacre W, I Wppei Wiz - Wi 1)

[0155] Compared with the previous conditional probability

n

PoneS) =] Peaere ¥, / W, W,y - W) » the adjusted sentence probability
=1

n
P (S) =H Pacne W, [ W, W_, ., ...w,_,, 1) considers the time variable parameter ¢,
=1

i.e., the conditional probability that the current word w, emerges is relevant to not only
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‘a wherein t, denotes a time variable paraneter, i.e., atime interval
between the tine that word 141, enters into the cache area and the tine
that the current word is inputted by the user. [0158] In a practi cal
application, if a bottomdata structure of the cache area is inplenmented by
a queue, the value of the tinme variable paraneter may be a position that
the word e fgueue, ters into
t he cachew%ﬁggﬁé$§m§ﬁ%nmﬁgd”'f |E&¥§%§ﬁgﬂL ééﬂ¢ea@mp¢ﬁéggk§?3%g§£e t hat

t he positi@ehd Speleistitinel, then the value of the tlne varlable paraneter t,
corresponding to the word w, in the fornmula is 1. ais-a predeflned

constant tI8136d] lasthe gacheibgted lmgueg?énqqehéhwmhaamaép@&alahat%reaqhnvqrﬁé

condi ti On%lepm?@mtldnwth@%mgﬁtw&as of BiB0drd!tut 525 tR&IHOBUNHE WY tshe above
that, the earlier the word w, enters into the cache area, the longer the

time interadded bm\ﬂ@emctmereadasi ttme dhavesver, ithg maxiseune ikpléhoad estimatian t he user
| nputs the étﬁ&} R o s'tan%gr(a T\}gram ano ere n'{o%g’l c\é‘%é Y&s grﬁlthQ(acoBtle%ewc\/rgg lSlﬁQLt

par anet er
the time information. Therefore, it cannot be used for training the parameters required

by the cache-based language model. In order to estimate the conditional probability of
the word in the cache-based language model, the maximum likelihood estimation

method is improved by adding time information. A following formula is adopted to

calculate the value of the conditional probability p, .. (W, / W,_, . \W,_,.2---W,s1,) -

cW,_,,y.- W W,)

W, W)

pcache (W’. /M)i-n+lwi—n+2 “1 1” ) f(t )
c(w,

i—n+l vt

[0157] Different from the maximum likelihood estimation method, in the above

formula, a time function f(#,) is considered to describe the effect of the time factor to

the sentence conditional probability. The time function f(¢,)is defined as follows.
0
f(t,') ="
ti
wherein ¢, denotes a time variable parameter, i.e., a time interval between the time
that word w, enters into the cache area and the time that the current word is inputted by

the user.
[0158] In a practical application, if a bottom data structure of the cache area is
implemented by a queue, the value of the time variable parameter may be a position that

the word w, in the cache queue. For example, for a word firstly enters into the cache
area, if the word w, is in the head of the queue, suppose that the position index is 1, then
the value of the time variable parameter 7 corresponding to the word w, in the formula
is 1.

[0159] @ is a predefined constant to adjust a weight of the time variable parameter in

the conditional probability estimation.

[0160] It can be known from the above that, the earlier the word w, enters into the

cache area, the longer the time interval between the word w enters into the cache area
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“t, ,"the smaller the value of the time function f (1) . Thus, the value of
the conditional probability pc",,,e(w, I w...w, ,,t,)is smaller. In
contrast, the later that the word w, enters into the cache area, the
shorter the tine interval between the word w, enters into the cache area
and the user inputs the sentence, the smaller that the value of the tine

vari abl e padaREiser inputs thedBlerdcBanldahdaFget tE vAILEBf the! Bk ivefatle fdranheter Thus, the
val ue of the conditional probability pc.is |larger. ache (WL I W-" " [0161]

At bl ock 706he emalesithe valysuafiteaitimp funcrien U$e). Thys, it edlyceef. thacenditioapkc e
probability of each output sentence is calculated for the content inputted
by the usemokabddy di.png owit he,_ps e- w1 daissehadlemnkonaasighalater tatheyerdrodel and
t he new y-created cache-based | anguage nodel. [0162] In this block, during
the input Pr oEdine thefcaghrearess gie shgrter theHmavienval ketwesn g waidsw $0EF t he

standard - | anguage nodel and t ne - ¢l eat ache- based | anguage
rodel - TheMrBhEGY Srand s vseE Mppls de St A5 il BB PR AR P Sodel “and
a processitife VAfmYletpatatn 8@ P et REllardeP # Jime fn@dneXA)MHAs, Ahe $M& dTRS €Nt

di sclosure, a linear interpolation nethod is adopted to conbine the

ConditiOnadonﬂirti@bﬂl?ikdﬂabi}’lga}?a,g(vﬁ/Q/e pel ,Wwlldy k{dfgeru+2 W , 11 ) in the

cache- based | anguage model“and the conditional probability p(w, |

W, _" Iwl+2. [0168] At Hdvk 796 anvdandinplgtedrhyl tagueageeradad] A séaterick @cbbabihidi t i onal
f Lgb? g: : L);[/\%/frfgg& élﬁtﬁ{hesér}tgr{c]é ié c:}{glflaggc} }Q’r _t}pe-l-czonteannbl]ﬁ)[edl bsy tﬁg IuscelfI lagc;[o? mg foOf ding to
the pre-created standard Ngram language model and the newly-created cache-based
language model.
[0162] In this block, during the input procedure of the user, a mixed mode! is formed
based on the standard Ngram language model and the newly-created cache-based
language model. The input of the user is processed according to the mixed model and a

processing result is generated.

[0163] In an example of the present disclosure, a linear interpolation method is

adopted to combine the conditional probability p,,,.(w,/w,_, W, ) in the

i-n+2 *°°

w_,1

!

cache-based language model and the conditional probability p(w, /w_, . w,_, .,...w_)
in the standard Ngram language model. A mixed conditional probability

Posictire W, [ Wo_p Wiy ---W,_;) 1s calculated according to the following formula.

Poerure W, [ Wy W, iy W) =
oxp(w, [ W_, W,_,oy W, )+ =0)XD, (W, [ W W,y W, 1)

wherein « denotes an interpolation parameter which is a constant between 0 and 1.
It is used for adjusting weights of the conditional probability in the cache-based
language model and the conditional probability in the standard Ngram language model
in the mixed model.
[0164] According to the above mixed model, the probability of a Chinese sentence
S =ww,...w, which includes m words may be calculated as follows.

m
P(S) = H pmt.\'lurc (wi / w}i—rl+lu)i—n+2 e M)l-—l) .

=1

[0165] For example, if the user inputted “XIAO JING HUI SHI TENG XUN YUAN
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*Pinature(WL | W-n+HIW-n+2 "W-1)= axp(w, 1(1- a)xp',a ( che s-W |
W-17-1-114)1-'1+2 "-W-1,t 1)’ wherein a denotes an interpolation
paranmeter which is a constant between 0 and 1. It is used for adjusting

wei ghts of the conditional probability in the cache-based | anguage nodel
and the conditional probability in the standard Ngram | anguage nodel in the

m xed ”DdeGONkﬁlpﬁél\]loﬁf}CWfo %oérﬁmﬁgﬁas@:@%}ﬁhé@tmrmgﬁ{n laﬁé]ﬁn%@ﬁlgﬁéb' lity of

a Chi nese sentence = i ncl udes nTword y be tcal cul at ed
as foll owsthreﬁ(c@raetm I&MO ‘uM@Wndl PﬂUhandetW“Siﬂ? “TEN@ XUN YUANL [ 0165]

For exarrpl GON'd ahbgachlécp h tlln cggltl aq'ga Xaﬂ %%dleSnE#I EK(RJWI& I\:(lIJ, GONG'

previously. After recogni zing base am lranguage nodel ,
t hree char‘ébPIe\rI‘éZHMMSI LI’“ldtleNcEe theel cHdriditers “EhD WO NG aBfHFFIUT™ sEdaksiinKUN YUAN

GONG are ach 'l.ﬁ a}lctha rea. \Wen tlg ﬁ}ﬁ i Nput s -XIAO JING HU Xl E
LE Y Pl ANRSERIRRatepin the cache-baned lepsuage wha et gurrgipt gputted SqigECE ghy - HUE.
stored in ﬂqbﬁse@dﬁﬂhere&:fﬁﬁcﬂafhciehse xaaoresimasednd arngmlg@le@a&@aéfaf eaid he
current inputted sentence of the user. If there is no c haracters "Xl AQ"

TING' andNGHIPI™ has ¢ highen prababilivato be Salssly sanuestaduvherthe usehinghisr

pr obabi | tMowxepeac&ﬁhragIta/trfeqms%&tﬁﬁl. GBR ih ke &h’%ﬁ‘é aleBPYIRO JTIREEMET:
according to the information cached in the cache area, "MAO JI'NG has a

hi gher pr d@ablh!gmyprpbabbléy@ober@mectw ewmertad Ehbrefﬂitﬁeﬁlsﬁrmue“XlEhléNGr’rMI "X E
JI NG HUI |" S er probabi correctly
convert edx%y% %ﬁg\{ﬁ\ﬁﬂ?ﬂwﬁl hﬁsﬁfé%']e Q%bglﬁyﬁ% SRER yrcony?rﬁe% b5bove t hat ,

t he cache-iba@eniethcahguage nodel is creat ed conti nuously based on the |nputs
of the use t ;yeflects curr.en ut .scenar,i o jnformati on.of the user,
and refl ecl[ﬂy(# nﬂ{ﬁafllbﬁ&eeﬁ‘afg "Lléhed"?’oY% ahg@r‘a@'ﬁ'[{aﬁ“éf l3pgvage maded s epsrted onbi ni ng
of the stagsansbuNyr Based FAgURIMPHROSH thai &slartiaereﬂ@&mu@aﬁei@lputag&uﬁﬁﬁ nodel
effectlvely | earns fromand is self-adapted to the input scenario and

i nput ti ng REBMEtiN ofitheusss @pd reflgets mpuing habitsof tierusepen @910513{ hagdnTlghce with a
largest prop@iihg Y the sQhkard! Nopdn 15 EUER] mdleIOh R the” DR he bl SEHuERCE cached

in the cache area is updated according to the outpuited sentence. [0169]

Exper i mentmoddh stfectivaly, learosframeahdvis st f-adrptest tanbiainguiNgesariol adgupgengrodel , t he

cache- bas btt%@%‘é%@g nodel i ng net hod provi ded by the exanple of the present
I

di scl osure has a higher accuracy ratio for recogni zing the input of the

user. | n a@dé6T]i oﬁrtblctché'mz:mnnms}mt bampnte s/@th bhwapet padadligns swipstedodel i ng net hod

I's more i n[tl)%g]i ggb(x:"trl])tlo'ck 708, the sentence cached in the cache area is updated according to the
outputted sentence.
[0169] Experiments shbw that, compared with the standard Ngram language model,
the cache-based language modeling method provided by the example of the present
disclosure has a higher accuracy ratio for recognizing the input of the user. In addition,
the Chinese input software based on this modeling method is more intelligent.
[0170] It should be noted that, the language modéling method provided by the
example of the present disclosure is applicable not only for Chinese input method, but
also input methods of other Asian languages such as Japanese, Korean, and Cambodia.
The modeling method for these languages is similar to that of Chinese and is not
repeated herein.
[0171] FIG. 8 is a schematic diagram illustrating a structure of a language modeling
apparatus according to an example of the present disclosure. As shown in FIG. 8, the
apparatus includes: a standard Ngram language model module, a cache module, a
cache-based language modeling module and a mixed model module.

[0172] The standard Ngram language model module receives an input of the user,
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“[0170] It should be noted that, the | anguage nodeling nethod provided by
the exanpl e of the present disclosure is applicable not only for Chinese

i nput method, but also input nethods of other Asian |anguages such as
Japanese, Korean, and Canbodi a. The nodeling nethod for these | anguages is
simlar to that of Chinese and is not repeated herein. [0171] FIG 8 is a

schematic di &fv% daiéu?ﬁ@ésra%a’n@ﬂd%oﬁlﬁ&ﬁ‘ b%ﬁab‘?lﬁty%f ézﬁﬂg%?(gﬁl thOket inpGk appar at us

according t xanpl e t he present discl oSure. shown in FIG 8, the
appar at us and@mpdgshe @ndtt@ndambah@ntlamdthmglm}g@ﬂmkmpd%duI e, a cache nodul e,
a cache-b rﬁ‘% AXEmpR tg" r%uﬁmé@yéa?cu% %’he@oﬁ&*ﬂom?gf‘db mﬁPUf%ach[‘)l?Z] The
st andard ra Iangua dule T ecel ves an 1 npu f

respect i vekytd dgligadtaides] Ngrahangangt raedetlimbtale ad asrfoldxbz@sbl lity of each word in
t he user input and outputs the &)ndl ti onal probabilities to the m xed nodel
nodul e. [0173},) pyt hiys exapp e f-dfetia - for cal cul at | ng the conditional
probability of each™wofd by thé’(m,and&r ¢ \yr am | anguage nodel nodule is as
follows. C(W-n+1"W-1W) P(W | W-n+1lW-n+2' W-1) wherein...ww,)

denot es a nunibereiof Cow.pgs. - what) danetey @ swohserafetimas' thag a1 word quenw ener ges
intraining material of the standard N2ram | anguage nodel ; genot es the
ith word |W,-,t+heWCH‘(,?f§§féeSs‘§ﬁ‘ta§W§’ema‘5ﬁﬁ of thestagd 3 #@&P@&%‘ﬁ tant. [0174]
The cache nodul e cacg n ut t ed b t he m xed nodel nodul e.
[0175] The cabMEngied Tha‘ﬁ‘ﬁa g‘rﬁ%ﬁ QREddNe respectively cal cul ates a
condi tional prababil]i word in the user input according to the
user i nput andggé)n?cgﬁé usrgéz%oc%t% “in the cache nodul e based on a
pre-confi go1z4 da;eheeﬂeaﬁceﬁlelcad@wagmtmmpngeqow the ynixegindodzlitnpdils. t he
condi tion ohabi | i stothe m xed ,nmodel 176], Ln this
exanpl e, fﬂ%%) - B 8 aﬁegnéfﬁéﬁ@enﬁ‘&gﬁ’lf%g Mg éesﬂ%ﬁslkolﬁl 8%]?"‘.@11%}85 the

condi t i onadonBitieRaAprdtabiit f)f &Rk MOM[ﬂh@‘ﬁé‘@ﬁﬁbuﬁgcdofﬁlﬁg foahé QWr rlﬁpuf aidrul a.
c(wl-11+114yl ) Pcache( | WL--"1W -n+2 W-1"
sentences cached in the cache module based on a pre- confloured cache- based language

modeling policy, and outputs the conditional probabilities to the mixed model module.
[0176] In this example, the cache-based language modeling module may calculate the
conditional probability of each word according to a following formula.

(Wi W W)

pcachc(vvi /wl—n+l‘vi—n+2 I -1 /) = f(ri)x

>
c(u)i—nH te 14)I—Zw]i—l)

wherein C(w,_,,,...w,_,w,) denotes a number of times that the word sequence

I-—l

_w,emerges in training material of the cache-based language model;

i—n+l "'wl 1

w
w denotes the ith word in the Chinese sentence;

nis a preconfigured constant; and

f(t,) denotes a time function.
[0177] The mixed model module calculates a mixed conditional probability of each
word according to the standard conditional probability and the cache conditional
probability, obtains a sentence probability of each output sentence according to the
mixed conditional probability, selects and outputs an output sentence with a largest
probability.
[0178] In one example, a calculation formula for the mixed conditional probability is

as follows.



*w, _2w, 1) wherein C(w,,,denotes a nunber of tinmes that the word sequence

...W, _,w, energes in training materi al
w, denotes the ith word in the Chinese sentence;
const ant ;

of the cache-based | anguage nodel
nis a preconfigured
and f (t,) denotes a time function. [0177] The m xed nodel
cal cul ates a nixed condi ti onal

nodul e

probability of each word according to the

standard con qga} prgbablhéty and the cache conditional probability,
t"&fite

obtains a se

prdﬂabe|ty of each output sentence according to the

m xed COﬂdItIQNMﬂV/WLQDthlIvyﬂ+§b+@b@5mﬂﬂ \ﬂuquL§ Ah,-0Ut put sentence with
a largest probabilit

78] 1 n one ex a cal cul fo la f
the m xed con®f¥F8AsIn ‘BP‘?%:{?iaéﬁo}’ iPpRpeler &'S Cﬁd ‘T‘B‘W§tam ll’-‘ﬁ“ﬁ%tnalr"é‘g{)\/ 1" r 'mi4?i - 2; =
axp(w LW 19479]) &h& kén@encéls#&%émmy\%mvohwm sehfehi€e MY bd c\RABH B fofloRd)

|nterpolat|on paraneter which I's a constant between 0 and 1. [0179] The
sentence prob )|I (thgwoutput seg ence may be cal cul ated as foll ows.
ni P(S)=I1P. L*/ "1 ‘f'""'W L ema ey - 1) i =1

wherein m denotes the number of words included in the Chinese sentence.
[0180] The standard Ngram language model module includes: a first word sequence
frequency counting unit, a second word sequence frequency counting unit and a
standard conditional probability calculating unit (not shown in the Figure).
[0181] The first word sequence frequency counting unit obtains a number of times
k' that a word sequence which includes the 7th word and a predefined constant number
of words before the ith word emerges in the training material of the standard Ngram
language model, and outputs k' to the standard conditional probability calculating unit.
[0182] The second word sequence frequency counting unit obtains a number of times
k'_ that a word sequence which includes the predefined constant number of words
before the ith word emerges in the training material of the standard Ngram language
model, and outputs k' _ to the standard conditional probability calculating unit.
[0183] The standard probability calculating unit calculates a ratio of k' to k',_, takes
the ratio as the standard conditional probability of the ith word in the user input.
[0184] The cache-based language modeling module includes: a third word sequence
frequency counting unit, a fourth word sequence frequency counting unit, a time

function value obtaining unit and a cache conditional probability calculating unit (not

shown in the Figure).

[0185] The third word sequence frequency counting unit obtains a number of times £,
that a word sequence which includes the ith word and a predefined constant number of
words before the ith word emerges in the cached training material, and outputs £, to the
standard conditional probability calculating unit.

[0186] The fourth word sequence frequency counting unit obtains a number of times
k_ that a word sequence which includes the predefined constant number of words
before the ith word emerges in the cached training material, and outputs k,_ to the

standard conditional probability calculating unit.



“wherein in denotes the nunmber of words included in the Chinese sentence.
[0180] The standard Ngram | anguage nodel nodul e includes: a first word
sequence frequency counting unit, a second word sequence frequency counting
unit and a standard conditional probability. calculating unit (not shown in
the Figure). [0181] The first word sequence frequency counting unit obtains

a nunber qins'z] NE$e kime fhdb@bn QalMOEMc SATERAR BbiHs GRinleYahdtidasatubef thetih word and
a predefined constant number of words “before the i th word energes in the

training rﬁht"@lﬂi and aputnige selupiptheicache arnditipnglrigkabisy erlculaling Wil puts k', to
the st a-ndZ{nC Ietclac nalongglggﬁ%r&a‘)“&t}p@g lHlltﬂlt I e S tlaites[ %)g'e{qi%] ofT/{| Second

word sequ frequenc coun a|n§ a nu I nes’ that a

wor d Sequepcgnw@gﬁ&tw& IH%ﬁtﬁehﬁn@fuﬁaﬁofnlvaﬁ]@oﬁm@%w&rdwm%tmm&w ds before

the i th wirt rges in the training material of the standard Ngram

| anguage ng@e@iiona PebbabiliBLdfihd; thivdrd hahsthandpud conditional probability
calculathg unit. [0183] The standard probability cal cul ating unit

cal cul at eslVE8H atTihe HBFCCkmOd@tI grodrle dnalgles ragtinigrpodation @aramseH iPHEE YAdi% i onal
pr obabi | i thrstO uit 1f10 PltV\QrsgcdnH ﬁ]hﬁlpl&?ﬁgr uhlppytmlx&pl‘%ltlcyaﬁ p%gmﬁf}based

| anguage nodel | modul € 1 ncludes: hi rd word sequence frequency counting
unit, a fcn;iquhtlmnmt géquweerofoﬁl@qw@ﬁ@ylaé@&mltmauﬁmput wnenepselecting i on val ue
obtalnlng un|t ap d ”1%6? ndltlonal probability calculating unit (not

shown in t'fie (EOtu?g ““The third word sequence frequency counting

uni t obt ai [|0$903] mhabﬁtrerp@iatnbn rm&niexertsltr&hgeaumnstdreseamummpolmﬁdncpnrimmhmdes the i
th word and

emerges inY Fﬁseéagﬁgﬁgfgﬁgﬁgﬁégﬁﬁ%%ﬁ Padg%ﬁggL?S e o b the ot anda
puts k, to the standard

condi t i onajo1®rjo@RiflrittnyulGally g lualticBBuldfdk t-product of the interpolation parameter
stored in the interpolation parameter storage unit and the standard conditional
probability of the ith word and outputs the product to the mixed conditional probability
calculating unit.
[0192] The second multiplying unit calculates a difference between 1 and the
interpolation and calculates a product of the different and the cache conditional
probability of the 7th word, and outputs the product to the mixed conditional
probability calculating unit.
[0193] The mixed conditional probability calculating unit adds the products related to
the ith word and takes the sum as the mixed conditional probability of the ith word.
[0194] The sentence probability calculating unit calculates a product of the mixed
conditional probability of each word to obtain the sentence probability of an output
sentence.
[0195] The output sentence selecting unit selects a maximum sentence probability
calculated by the sentence probability calculating unit and outputs the output sentence
corresponding to the maximum sentence probability.
[0196] It can be seen from the above that, according to the language modeling method
and apparatus provided by the examples of the present disclosure, the user input is
cached. The cached user input is relevant to user input history information and a user
input scenario. Thus, the cached-based language model has a self-study function which
makes the language model more intelligent. On the other hand, through learning each

inputting habit of the user, the man-machine interaction software is capable of being

32



*[0186] The fourth word sequence frequency counting unit obtains a nunber of

times k,_, that a word sequence which includes the predefined constant
nunber of words before the i th word energes in the cached training
material, and outputs k, , to the standard conditional probability

calculating unit. [0187] The tinme function value calcul ating unit obtains
a tine funghd@ndividletusef erbis dndlaBpitfith SfarRidt P e cache
condi ti onal problabiel I tsy %aP%uinataP%g ulgrl]t TQ%'S% e%ﬁégght\é glégeo%ltg?a%?onal

pr obabi | i tthe édlopvingadvaagesi t cal cul ates a ratio of k, to, nultiplies.the

ratio with tinmg funetion valye of the ith word to obtain the cache
conditionawagﬁoﬁagﬁri$§&g?%gﬁe i#ﬁ &%?%%?HngﬁélﬁégW“Wﬁ%uFﬁmfﬁﬁ§§TtThe m xed

nmodel nodulequirantintsaefstiffaanti ustedrp ehat A predi@ivanedricyshid ag@cidaet. Itas fir st

mul tiplyin Enh%%fa secong, Itkglyjng,unit, a. m xed conditional

pr obabi I i t"g’P eoculfat iMPVudietSS 8iCent efiie proBaBINg thpndwriEsn £hrAgUNi t and
an out put SEsneMGe CIRh&E!ikdYBodi ihpdtNAEthsMOWRidaD chitgcifl SibElizing 04R@0] The
interpol ati on paraneter storage unit stores an interpolation paraneter
whose val LI@CE‘@_C)b@HPP@%JFeéfH’aE@D’ﬂé@HS megawdl n advance. [0191] The first

mul ti plyi ng1a8)i & BalaUrdheSoRudt Behe ré%fent.td?é%ldsgxtee?]rpmf@ﬁda On RAkATG! o 5! or ed
in the interpolation paraneter storade unit and the standard conditional

pr obabi | i tsysiefm dahbe etablisaddbaadionte pangsagemeodst wdmptove petfdremantexefdhe

condi tional -probabil i %Ucalculatlngm% | The second mul tiplying

1 rmation sear; % system,, e ac n Itatl [r01§l2r] thO 1C
unit cal cul'ates @ aifferefice pervicen-? Jnd THe eft'es 56t ati on and cal cul' at es
a product [B199]hévhtitfhhebentdesmnibed bad dhctiaed herelintis o padferfdadxamplei dfyheof the i

th word, and outputs the product to.the_m xed condjtional probability

cal cul ati n‘sd]scdl?ﬁ“’fe. aq‘f’@l‘@@] S‘%Fe"f?ﬁsxvé‘ﬂaté%ﬁdi]ﬂ] GEmp J5rSREBRY andyfiguEs dstcht i ng uni t
adds the me@ahlaltesset_r@hatbgdvagx@ft1n§traﬁ<¢nfbn¥;om bt RSastiMGiatiU. aadyne M xed
conditional probability of the ith word. [0194] The sentence probability
cal cul at i nprighens a&w%ﬂglﬁm@n&hmmmﬁm seffpeof e disglogure ovtiieh is dmendedkobabi [ty
of cach Woidlidiite® By Mol DR iRSMRRCCaRS ARRRLLIANAOL AT BifteriCRlenCe.

[ 0195] The out put Sentence Selecting unit selects a maxinum sentence

pr obabi | i tpeangincthéiabredddsyrebdvpalde stnsa odegsrotizaise indjcatdl cul ati ng unit and

out puts the out put sentence corresponding to the maxi mum sent ence
probability. [0196] It can be seen fromthe above that, according to the

| anguage nodel i ng net hod and apparatus provided by the exanples of the
present disclosure, the user input is cached. The cached user input is

rel evant to user input history information and a user input scenario. Thus,
t he cached-based | anguage nodel has a sel f-study function which nmakes the

| anguage nodel nore intelligent. On the other hand, through |earning each
inputting habit of the user, the man-nachine interaction software is
capabl e of being
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‘suit' for different user groups and application scenarios. For exanple,
there are at | east the follow ng advantages. [0197] 1. The performance of
t he | anguage nodel is inproved. Chinese input requirenents of different
uses are net. A prediction accuracy ratio is increased. It is applicable
for many fields such as voice recogni zi ng, handwitten character
recogni zi ng, Chi nese keyboard i nput &%od, optical character recognizing,
etc. accuracy ratio of a rel evant g);'g‘ﬁ is increased. [0198] 2. Based on
the solution of the present disclosure, an information searching system can
be established based on the | anguage nodel to inprove performance of the
i nformati on skedrtexiimypténgsnethed. somprisisgicuracy ratio, recalling ratio, etc.
[0199] What . G of i ne red
exanpl e of t@%{ﬁgg{aoug%rslgédé{?%géﬂ] \gl\ng‘f’hal isg%hgéa%?tng&&gr({agte %gﬁg@t"?' g{et erns,
descri pti one dediffer guroeding se theheseriidentifie; sbiinfirgr 2 sdyyingwiy geykrating @st r at i on
only and are,.not ant as_lim.tatians. Mny vari ati .ar ihle within
the spiri tca%%gaq%ég%%mgfhsf ﬁ%cogalgiﬁoosﬁrlésf g tdhO%Fas"%b%g 2‘?1“&‘2%5% (Fl;&%gé%efi ned by
t he fol | owhéugl, chldule®ing an chRsdrdeh @iabakitityi of shehdandidate ehtetldé hthatdndiderens ar e
meant in their i,roadest re&gona | e sense Enl ess ot hehwi se i ndi qat ed.
CLAIMs  sentgnce listaceqrding to the uses angpaes nodeland theynversal languagy MOAFILOr o yser
identifier, fleficinglPcdlEfdtingaNeAGa ORELbI PRDEBIHRAUTEOWA ihhtistrSer
identifier according to the user identifier; obtaini nq a user input,
gener at i ngneutcaspeldingt © 8 amiverseb langyrgeapedelgirefgedtycbyhealeating; qgathe obt ai ni ng
a univers : e I i : r LA of each
candi dat eaéggérill? g%élg)g(?oﬁgftﬁ ehggaﬁgi‘g(g? gﬁéﬁ%gﬁ(}: '[lf ?ésE'E) Rgﬁ(;gc%rgpﬁgb%ﬂogtu%[eﬁe user
| anguage mackekbaaet lanpeaga madetis@lpoli@n theagper mpdebnd epre-cachedeygpednpurel y
cal cul .atl n%%%laﬁ%«?'gdnaf{xgd %gr?ﬁeicgr{apnraolbalpl[' b(?tbelalcfl 1:vyor facc ?(?19 Y\?E}% dedhdgrguisSer | nput
accordi ng a uni versal IanguaSe nodel ; respectively gal cul &t ng a cache
condi t i onajongitiome bprobibylitef arrlacte vavhe donditioealup@babilityytandodbedininggant 0 a
preconfi gured cache-based_| apgua nodel i n ol.icy, the user input and a
pr e- cached® o SERN Py B‘, ity gf 4 éf“i“ﬁgat%\s‘?ﬁt%‘a%%‘gﬁhi‘% OOWElIm‘ﬁ?%BQJBii‘tH“?]y of each
word accorgingill@ the standard conditional probability and the cache
condi tional probability, and obtaining an on-screen probability of each
candi dat e sensastifede C@l‘@@éﬁ‘dﬁ%“@@ trhéhenfapdigatcostaienrohial agseetiamiq itheje
sorting candi 1P in the candi date sentence list according to
their On_g&é%g%h%;%%@%ﬁﬁ??ﬁ%s; and outputting the sorted candi date sentence
list. 2. The btwepdttinghetsontaiganditiéstodensdncelisti m 1, further conpri sing:
creating the user |anguage nodel corresponding to the user identifier, and
each time a user inputs a word. updating the user |anguage nodel according
to infornmati on The téxténpoaing nmetipodt dfethihyl, furthetkaiprising:

creating the user language model corresponding to the user identifier, and each
time a user inputs a word, updating the user language model according to information

of the word inputted by the user.

3. The text inputting method of claim 2, wherein the updating the user language
model comprises:

recording word information and word frequency information of the word inputted
by the user;

obtaining the word information and the word frequency information, dividing the
word, performing a word frequency processing to the divided word according to the
word frequency information; and

updating the user language model according to the divided word and the processed



‘3. The text inputting nethod of claim2, wherein the updating the user

| anguage nodel conpri ses: recordi ng word i nformati on and word frequency
information of the word inputted by the user; obtai ning the word
information and the word frequency information,. dividing the word,
perform ng a word frequency processing to the divided word according to the
word frequengYrehithey.mation; and updating the user |anguage nmodel according
to the divided word and the processed word frequency. 4. The text
inputting method of any one of clains 1 to 3, wherein the cal culating the
on-scr een pr opallLl Yo Bl Ml EANI hEoPARRENCE 3 WnkA Gapalbdlahf sent ence
list accordlng to seF anguage- nod e’ universa anguage node
conpri ses:the on-spreerf proabitityaofl ¢ack anndiddte sprotrat iiorihd oaﬁdmtmmtenb@ﬂlguage nodel
and the universal |an calculatlng t he

on- screenzﬁ?ﬂﬂﬁﬁf?ﬁ?yggigkﬁﬁﬁr@ﬁﬁ%?ﬁg$%u@éﬂ?%ﬁ%5u%ﬁKP%%P {°§%t e sentence

l'ist accordi ngerfobmin@en Nhese chierpbligtion to the user [A@iapeXiodelngidt the mgwmaalhod of any
one of clalns 1 to 3, wherein the user |dent|f|er is an accoun %gglstered
by a user !Ppguage magelte iZaReras e Mixes madel. spicylaing thejonzseregm Prﬁi’ﬁb@w si gned

for the usgep ca‘?lﬁld@fé sl:xﬁer?cQQﬁ R Tafid Ve ntd e Bt 3cAPHRE IAhEthiWdinoRl.devi ce used
by the user. . The text inputting nethod of claim1, wherein a

sentence with a Iargest on-screen probability is selected and out putted,

and the sent e@%%&@@&tﬁ RI8SF R ind 6F SRALO BAMdih hehSerdalifgy - the

process of respectiv atln standar a condi t 1 onal probability of
each word isan adteumxsregnsti:naﬁ |b§/ agsgon dn nqputtmotsblﬁ.’wum arensddntifieatiguagmbemndel

COrPr | S5k SRS BP0 AR R AT S AP Y ©

| anguage mmelgder. conpri si ng: cal cul ating the cache condltlonal
probability of the i th word in the user input conprises: obtaining a
nunber of times k that a word sequence which includes the ith word and a

predefined CO@STWEexE‘Lmeﬁﬁngofne%Hq;f QBRI 9ehPRIOL &ehBfcel with AMighsi N cached
training nﬂ-sﬂ‘éeﬁ probablllty is selected and outputted, and the sentence with the largest
on-screen probability is cached;
the process of respectively calculating the standard conditional probability of each
word in the user input according to the universal language model comprises:
respectively calculating the standard conditional probability of each word in the user
input according to a pre-created standard Ngram language model, comprising:
calculating the cache conditional probability of the ith word in the user input
comprises:
obtaining a number of times k,that a word sequence which includes the ith word
and a predefined constant number of words emerges before the ith word in cached
training material;
obtaining a number of times k,_, that a word sequence which includes a predefined
constant number of words emerges before the ith word in cached training material;

obtaining a time function value of the ith word; and

calculation a ratio of & tok,_,, multiplying the ratio with the time function value of

the ith word to obtain the cache conditional probability of the ith word in the user

input.



obt ai ning a nunber of tines k, , that a word sequence which includes a
predefi ned constant nunber of words energes before the i th word in cached
training material; obtaining a tinme function value of the ith word; and
calculation a ratio of k, to k, _,, multiplying the ratio with the tine
function value of the i th word to obtain the cache conditional probability

of the i th wWprMeidxt In?.@ttiblg; fletHodR¥ tlaim 6, whefein te@intechshctiof RUluk istCresit hod of
claim®6, wherein the tinme function value is_a result obtained by dividing a

pr econf i guabtaineddiystiviAing isypresonfighsed eansipntdly émouEaval petween thevidh Wordnt ers t he
cache ar eaenFe%jthE ??ch\é’gf:eq ahd the WU Eselgp d.tbggne &t - 8. The text inputting

met hod of claim 7, wherein the cal cul ati the standard conditi onal
probability of the i th word in the user input conprises: obtaining a
nunber of ti K'. that word s nce Which. i ncl udes .the ith word and a
bt econt | gur eck cBisesnPPHARb SRR o THE Banbran € iRite My WheEhe Mo
traini ng reheitiond] pedbabilley sHtNABRbr NG BEutcaRPuegenprReel ; obt ai ning a nunber
of tines k' that a word sequence which includes the preconfigured constant
number of wor ef¥aipiag @mempereotitimen s by a siopd srayenicn whichiimgludgs thet e ward of t he

standard r.am | angua nodel ; cal cul ati a ratjo of k' to k. ,, and
ek ng ¢ he AT oG PR B AL rRATEY e s Hh ISP PEYEBYPEREME | n vor d
of the useahatbif6f the standar8 Ngldie ldn€d¥dge it t i ng met hod of claim 8, wherein
the cal culating the m xed conditronal probability of the i th word

conpri ses: Al obtejaingravinninher af tinres & 'pohait ¢ orrrp aeavasee whigh d1sludsgs Bt ween 0
and 1, . . -
preconfigured constant number of words before the ith word emerges in training
material of the standard Ngram language model;

calculating a ratio of k', tok'_,, and taking the ratio as the standard conditional

probability of the ith word of the user input.

9. The text inputting method of claim 8, wherein the calculating the mixed
conditional probability of the ith word comprises:

Al, determining an interpolation parameter which is between 0 and 1;

A2, determining a product of the interpolation of the standard conditional
probability of the 7th word;

A3, calculating a product of a difference between 1 and the interpolation
parameter and the cache conditional probability of the 7th word; and

A4, calculating a sum of the products obtained in A2 and A3 and taking the sum as

the mixed conditional probability of the ith word.

10. The method of claim 9, wherein the calculating the on-screen probability of the
sentence comprises:

respectively obtaining the mixed conditional probability of each word included in
the sentence; and

multiplying the mixed conditional probability of each word to obtain the on-screen

probability of the sentence.



'*A2, determining a product of the interpolation of the standard conditional

probability of the i th word; A3, calculating a product of a
di fference between 1 and the interpol ation paraneter and the cache
conditional probability of the i th word; and A4, cal culating a sum of

the products obtained in A2 and A3 and taking the sumas the mxed
condi tional pfopRDieki imfutﬂ{llg EB&oll of NaiPTEl wherein thd Qachdd BsePRiplOLiops aCl @i m 9,

wherein the cal culating the on-screen probability of the sentence
conpr i ses:queue daty siyplaies,. theelalpe obtheitimeniptervabofiths &d e i anositian opthetiabi 1 ity of

each mordtkqghy%§%:%QPéaﬁ?ggntence; and mul tiplying the m xed
abirrty'o

condi ti onal pro each word to obtain the on-screen probability of
t he sentence. 11. The text inputting nmethod of claim 10, wherein the
cached user in adopts .a queu ata structur t h al ue of.the tine
Chterval of t Hethe S Rering SeRodeb sk S fo nFuPLTITERE cache

queue. 12. afitheselcRihig | MBUbGthEEInFEh8 Odn@hcea MithOMige @hax@rhéh NBn-Seréem 11,

further conprising: after selecting and outputting the sentence with the
maxi mum orirekabBisnanst bsbeipicaghing the senkare pdiustingihagutpkecrigifence, adj usti ng
t he out put sentence. 13. The text inputting nethod of claim12,
wherein the user input conprises: content inputted via an input nethod,
handwri tt en i hpukhedextviopwing asthydi ofi ehajmi hpuwherein the yser inpye ce@ptiseSnput ti ng

nmet hod of claim7 erei.n_i.f _the pre- h [ 18 N , the cache
condi ti ona O"%Ptolﬂﬁ%tlte;ﬁ?tl ayamolf1 p"étartr(lﬁt%h% E%Zi%iw?l%t% gn%ﬁ{é%sofcﬁ ggct%tgré%ﬁlﬁ Iq‘lgﬂultt ‘0 the
standard conditional probability of the word. 15. A text inputting

met hod, conprjsing: . obtaining, client, a user identifier, finding
a user IanguaBéTﬁg&E$“EUFF@éE%WHﬂﬂégﬁﬁa@Nﬁwﬁ¥b#ﬂFﬂgﬁFF¢F PSR i ng to the
user identdfili e cache cHAtRInBI HGbabil¥ryldT&acll WORL in e USET inpitPediuals Upli@adi ng t he

user input to a server which generates a candi date sentence |ist according
to the u Ses,taqdﬁrglfppdltlonal probabilify of the word.

15. A text inputting method, comprising:

obtaining, by a client, a user identifier, finding a user language model
corresponding to the user identifier according to the user identifier;

obtaining, by the client, a user input, uploading the user input to a server which
generates a candidate sentence list according to the user input;

obtaining, by the server, a universal language model, calculating an on-screen
probability of each candidate sentence in the candidate sentence list according to the
user language model and the universal language model;

sorting, by the server, the candidate sentences in the candidate sentence list
according to their on-screen probabilities and issuing the sorted candidate sentence list
to the client; and

receiving, by the client, the sorted candidate sentence list and outputting the sorted

candidate sentence list.

16. The text inputting method of claim 15, further comprising:
creating, on the server, the user language model corresponding to the user
identifier, and each time a user inputs a word, updating the user language model

according to information of the word inputted by the user.



‘obtaining, by the server, a universal |anguage nodel, calculating an
on-screen probability of each candi date sentence in the candi date sentence
| ist according to the user |anguage nodel and the universal |anguage nodel;
sorting, by the server, the candi date sentences in the candi date sentence
list according to their on-screen probabilities and issuing the sorted
candi dat e senfemgeteki mputtifg flbod bf @fitn 1@ AMerein the BsdtiNg thg usd?Yarighsgec! i ent

the sorted candi date sentence |ist and outputting the sorted candi date
sent ence |megdel comprisestg. The text inputting method of claim15, further
conpri si ng: recorﬁfnﬁ@&dr@g]forﬂ‘%tlgﬁgnds\%r\d?feﬁuénla§1df§xﬂ{atlb§8%@%rmg§tlted
corresponding to tHe user entifier each time a user Inputs a word,
updat i ng thyshesser; Ianguage nDdeI according to information of the word
inputted by t e The Lext LN t m 16,

wher ei n t he umgaafulnﬁéhet ord i i 8rm tla(.)H(jma hé: wr%g %@H&e%n%%f%aﬂ%’ d?\fldlﬁ%g!’edl ng wor d
i nf or mat i omordnpkriv@rinthgfa eqltdetmmemdyfpmmlng)m it dividedwoord dcopdinged they t he
user; obt Ining the word igfornation and the word frequency

i nf or mat i oMOrd dTegRdER PRt aY performing a word frequency processing to
the divided weyddtiREMHO (6t B ghdpe itte MRESHding efithe ABydeld Wobd sl thOproca s

updating the user Tanguage nodel according to the divided word and the
processed W@ﬂéﬁﬂP@ﬁhency 18. The text inputting nmethod of any one of
clainms 15 to 17, wherein the calculating the on-screen probability of each
candi date sentence in the candidate sentence |ist according to the user

| anguage nodel8.ahe tele inpuitingr mathod axf uagenenefdelrimso b rtd slds wherein #her f or mi ng a

| i near |nte e i | anguage
nodel to eﬁ%@gpét&?OE%m%gﬁgdﬁﬁ&heppcu a f%@ﬂﬁLeggngQSEgﬂg%§@§a3|I|ty of
each Candlséﬁﬁeﬂceslﬁﬂh&m&ﬁng o thh@se dncudet modet Rhd teainivesdal hageipeinrgek o t he

m xed nodel . 19. A text inputting nethod, conprising: obt ai ni ng,
by a clleﬁFm"%Eﬁ%er identifier, finding a user |anguage nodel corresponding

to the user ig@frinfiged haéraeqlﬁtéﬂpegtibma bR ussehani g imddelsrid the universal

language model to generate a mixed model, calculating the on-screen probability of

each candidate sentence in the candidate sentence list according to the mixed model.

19. A text inputting method, comprisingf

obtaining, by a client, a user identifier, finding a user language model
corresponding to the user identifier according to the user identifier;

obtaining, by the client, a user input, and generating a candidate sentence list
according to the user input;

obtaining, by the client, a universal language model, calculating an on-screen
probability of each candidate sentence in the candidate sentence list according to the
user language model and the universal language model; and

sorting, by the client, the candidate sentences in the candidate sentence list
according to their on-screen probabilities, and outputting the sorted candidate sentence

list.

20. The text inputting method of claim 19, further comprising:
creating, on the client, the user language model corresponding to the user identifier,
and each time a user inputs a word, updating the user language model according to

information of the word inputted by the user.



‘obtaining, by the client, a user input, and generating a candi date sentence
| ist according to the user input; obtai ning, by the client, a universal
| anguage nodel, cal culating an on-screen probability of each candi date
sentence in the candi date sentence list according to the user |anguage
nodel and the universal |anguage nodel; and sorting, by the client, the
candi date sentences in the candidate sentence list according to their
on-screen probabilities, and outputting the sorted candi date sentence |ist.
20. The text Rhplhettéxtinpotingorktiofd of klaimQ,9yhefaim theepdamgird skrignguage

creating, on d&hgmghegnt the user |anguage nodel corresponding to the user
identifier, Wtime a user i nputs a word, updating the user |anguage

nodel accor di Rgoiding wérarmfainRion @hd Wbkl ﬁ‘%%dyﬁﬂﬂé%ﬁﬂm@ﬂﬂehﬂ)rﬂ%ﬁfuﬁed 21.
The text Lghé ting method of claim 20, erein the updating the user

| anguage F U Snpri ses: recording word information and word frequency

i nformation ObbhingnoWRE Ghotd RIS EEbRd Hitew MG equency ifiB tf&h{}ﬁw{i %\@r d

information and the word frequency information, divi
per f or mi ngward«m@rﬂwmqmWﬁyfrm@e@smﬁﬁsm@ tQ He Cﬂvldctﬂe/drd/\mcclrdmgdgrthh ng to the

wor d frequg&ﬁfﬁhgggéﬁﬂ%gﬁﬂmnqﬂg updating the user | anguage nodel

according to t word and the processed word frequency. 22.
The text i nputpdatigg thetubeydanghagelnadde] d@ordivgao thierivideel veat and tht progessée
on-screen prohability of each candidate sentence in the candidate sentence
| i st accor |ng "5 Ne user | anguage nodel and the universal | anguage node
conpri ses: performng a |linear interpolation to the user |anguage node

and the univeggg& Iangua e nodel to generate a m xed nodel. calculating the
on-screen pr obabineitex} g etﬁ%f’n%if el % Rihersiiae cplcylpingcthn anvereen sent ence

l'ist accor globbilit9 o&‘@@ch@aﬁ@i@at@@gﬁénce in the candidfe s&nck WEH&&M&%%X%E@ m

conpri si ng a searching nodule, to obtain a user i1dentifier and find a -
user IanguﬁﬁéhﬁﬁﬂéF“@6ﬂ@é§§@ﬁ@hﬁgmtbnﬂﬁéeG@éﬂCpm@nﬁﬁf|er according to the

user identifi Eérformmg a linear interpolation to the user language model and the universal
language model to generate a mixed model, calculating the on-screen probability of

each candidate sentence in the candidate sentence list according to the mixed model.

23. A text inputting system, comprising:

a searching module, to obtain a user identifier and find a user language model
corresponding to the user identifier according to the user identifier;

a candidate sentence list generating module, to obtain a user input and generate a
candidate sentence list according to the user input;

a probability calculating module, to calculate an on-screen probability of each
candidate sentence in the candidate sentence list according to the user language model
and a universal language model;

a sorting module, to sort the candidate senteﬁces in the candidate sentence list
according to their on-screen probabilities; and

an outputting module, to output the sorted candidate sentence list.

24. The text inputting system of claim 23, further comprising:
a user language model creating module, to create the user language model
corresponding to the user identifier;

a user language module updating module, to update, each time a user inputs a word,



‘a candi date sentence |list generating nodule, to obtain a user input and
generate a candi date sentence |list according to the user input; a
probability cal culating nodule, to cal cul ate an on-screen probability of
each candi date sentence in the candi date sentence |ist according to the
user |anguage nodel and a universal |anguage nodel; a sorting nodul e,
to sort thge GRPHnERE nRABL RBGBMgItS infEihatian 8f HaWRrERPLRIALS thd Sder.according to
their on-screen probabilities; and an outputting nodul e, "'to output the
sorted candi date sentence |ist. 24. The text inputting systemof claim
23, further cm's' : . r.d u |, creat , to
create the user Héenﬂﬁgtgalgutrtrl{)l Zsyé{%grorfecg%glng%ﬁ‘a@%ﬁtthg ug%ellrap%qjgg%ﬁg fi ?ler_; a user
| anguage napdatires ragdidd is igtheputerd ordipfbathatjonsad lvord frequaneysieformaguunt s a wor d,
t he user | uage, .nodel, ,according to,info tion of the wo i nputted by
the user . S RESER ERREY SRS Breiring HoRL MRtmalpDind B8 Wi et Lo uov
| anguage naftematitpdaividige tHRAME, p&fdmird fiefuchdy procikidg (i divitier weid on and
word frequency, information of the word inputted by the user, obtain the
wor d i nf or3fe®Htg aribe el Hsnerney deforratini tidovReats BR Usei Brenaag Mate! wor d,
perform a ftGaHens heRiQERSSAAnd heldfcsiel WeP¥RERyaRfophatidd to the word
frequency information, and update the user |anguage nodel according to the
di vi ded word and the processed word frequency information. 26. The text
i nputting sys j eLn. { N-.SGIeen
probability gﬁeﬁ?rh gEelxﬁ{gP%frl[?)lggf}g&ing&@tﬂl?? Hé?f{l%még? %Agﬁrjﬁﬁﬁle fnnlgg?lqlgcnr %r pol ati on
to the useprobabilgyagerarmgehodubdist flagherrid perfemi a llapguageohide to the yemner ate a
m xed nodel , cal culate the on-screen pro ility of .each ndi dat e sentence
M Ehe " canaraiiBL A b RSP HEERe RIS achirhs R rBRE Bt MRS SR P
processi noths Yatsefen pasbAbilisl B0each @hdidint samencd ifahy @hndiddke E@itdhce list t he
client is to optain a user identifier and find a user |anguage nodel
cor r espondiSREFAtS t His ixed mpednt i fi er according to the user identifier,
obtain a user input, upload the user input to the server, receive a sorted
candi date sentence list fromthe server and output the sorted candi date
sentence |i st 27. Atextipiecesssns/sstems coraprifiiee p glient andaprayatavkergiant ence | st
according to e . i.aput.,.. obtain. Y I r&gel | cul ate
an on-screen %llrao%lﬁ'?llf ttg %&talga%hﬁggﬁ%rgg%regécgn ngngg‘gﬁléﬁqg e %arrlnanggt e
sent ence | ¢stesppndimgto thg usc iddnafierserorimgge thg @serodiakifiam dbthine wer ivprts al
| anguage nodel, sort .t he candi date sentences in.the candidate sentence |ist
nccor dr g ToAHEF B e € BR A nRR A BEES cinol€ oL S8 Fed P and et o
sent ence | desier bfd dutput €d DAk candidate sentence list;

the server is to generate a candidate sentence list according to the user input,
obtain a universal language model, calculate an on-screen probability of each candidate
sentence in the candidate sentence list according to the user language model and the
universal language model, sort the candidate sentences in the candidate sentence list
according to their on-screen probabilities, and issue the sorted candidate sentence list to

the client.

28. The text processing system of claim 27, wherein the server is further to
perform a linear interpolation to the user language model and the universal language
model to generate a mixed model, and calculate the on-screen probability of each

candidate sentence in the candidate sentence list according to the mixed model.

29. The text processing system of claim 27, further comprising:

a character processing unit; wherein
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*28. The text processing systemof claim27, wherein the server is further
to performa linear interpolation to the user |anguage nodel and the
uni versal | anguage nodel to generate a m xed nodel, and cal cul ate the
on-screen probability of each candi date sentence in the candi date sentence
| ist according to the m xed nodel. 29. The text processing system of claim
27, further c@aniibl R%FurtRerCiadeREl §McaRli@RE S8hiBkeURbrh: th¥REA&S Pandidate T he
client is further to select a candidate sentence fromthe sorted candi date
sent ence |sesencedist andioywput thehselestedsentente sethe sheracterprodessichianiiendr processi ng
unit; and h haracter process| it . cter
procesei ng t oMt AR i e RS chyhiel RaRSUHPITHEERARAT OU o1,
of cl ai m 28ptendeer ei n t he character processing unit conprises: a text file
processi ng unit, a notebook processing unit, an instant nessaging, or a
presentation processing unit. 31. A text processing apparatus,
conpri sing:  a3(Mmhy &8 frlocds@iNG BR&en BDEISIn TNAERIn Be CREASer PRSIt g it
cache-based | anguage nodel i ng nodul e and a m xed npdel. nodul e; wherein
t he uni vers9aIPrisehgisxbile pEgeisingsiih anqtebopk prosessingani, destant psEeeIngal cul ate a
standard cpRQirdse@B@n RHQRARY Liit.y of each word in the user input
respectively and output the standard conditional probability to the m xed
nodel nodul e; the cache nodule is to cache a sentence outputted by the

m xed nodel | e: .t he cache-based | angua nodel i n dyle is to
respectivel yn@gl%ctﬁftaﬁr%ceés"égaa &SNt oAl alﬁ'r%g) Igeiil Bt %/geor?gdggpé]ﬁ&\f\%’r din the

user i nputa aclxondduig atcacle-tpreidendfuagrmedtling olveuleasd d nisaiguadpémedde] | ng
policy, the user input and the sentences cached in the cache nodul e, and
out put theV&A¥Re conditional probability to the mi xed nodel nodul e;

the m xed nodgk WP 1dngudR MmBddUhade 3 B ¥Reive andickiignal cpekabi | ity of
each word according to the standard conditional probability and the cache

condi t i onafandrgisapdifipna) probability of cachaverd i BisseTIRRIB ABPEGUVSTY 3hd BREH out put

sentence afeahtHaRBcnBithlf JropeBHine QNEE Mi:QRAhodel MB&RE i ty, select an out put
sentence wth the [argest sentence probability and output the sentence with

the | argest sénareaheqintshaiyidachea sentence @rput®i by thexmixpd modd siadyleappar at us of

claim 31, wherein the universal |anqua nmodel i s a standard ram | anguage
model modul e PSR ERL e REE MRor I Hagu RoGer holte TS refhE a7 T ot
wor d sequedaditibha quebadilite ofindchngordrih tthe ases égmndcovediok segperodigureiquency
counting unit and st andard.condi tipnal probabjlity cal culati.ng unit; the
£ rt war chighe Bt BBt AR ey G S pot v e SN S RIB I of 11 s

k', that acabky dofifddRNERpIWICAChtehdieiesal bRBabilityto WRmEixé&dodk! Riogalef i ned
constant nunber of ] ) o .
the mixed model module is to calculate a mixed conditional probability of each
word according to the standard conditional probability and the cache conditional
probability, calculate a sentence probability of each output sentence according to the
mixed conditional probability, select an output sentence with the largest sentence

probability and output the sentence with the largest sentence probability.

32. The text processing apparatus of claim 31, wherein the universal language
model is a standard Ngram language model module, the standard Ngram language
model module comprising: a first word sequence frequency counting unit, a second
word sequence frequency counting unit and a standard conditional probability
calculating unit;

the first word sequence frequency counting unit is to obtain a number of times &',

that a word sequence which includes the 7th word and a predefined constant number of
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‘words before the ith word energes in the training material of the standard
Ngram | anguage nodel, and output k', to the standard conditi onal
probability cal culating unit; t he second word sequence frequency
counting unit is to obtain a nunber of tines k that a word sequence which
i ncl udes the predefined constant nunber of words before the ith word

ener ges i Nwbde bkfodd tHelGh RREEEmdigedin tHRarAiiAS AdiitiaNGr &i® daidiapNerappdel , and
output ki, , to the standard conditional probability calculating unit; and

t he st andalreiguseomatkll andutpat & tatht signdand eondgional prebabilitn cadcwatingtund; of k' |
toand take the ratig as the standard conditional probability of the ith
word in the u¥seqondytord sequencg frequengy cRUALInG piE 548 PRigingypiaber gELHES ¢l ai m 32,

the cache- Pastﬁgtal%gyl?etqﬁer{z@%w cmagyd{hg epgpdmﬁédsgafstaﬁt hithéd omRiglasequence

f requency cétinting un a fourth wo uence frequency counting unit, a

time functbedste\tdl 1A vl @ﬂn@%@:ﬂinutﬂé traidily Mateiddl o8 teosahdhidoN@hmPkagd 1 1ty
calculating unit; the third word sequence frequency counting unit-is to

obt ai n a nuadbrandfoutpuhgs, R the fiandan! agodidora guababidityalcatetingonitded the i th
word and the predefined constant nunber of words before the i th word
energes in thteckafyad probapihionep srigtee ugft is nepl iAo atatie oft b, P He-is f%hdar d
condi tional, probability cal cul at.i.ng unit... t he fourth word. sequence
f requencyatglé‘ﬁtrq? f%t? alﬁﬁ}?%lmfnga@ocof}%‘bg@ PobAbily thy tp iwr?éim:}?i?sef HRH a2 wor d
sequence whi ch includes the predefined constant nunber of words before the
i th word energes in the cached training material, and outputto the
33. The text processing apparatus of claim 32, the cache-based language modeling

module comprises: a third word sequence frequency counting unit, a fourth word

sequence frequency counting unit, a time function value obtaining unit and a cache

conditional probability calculating unit;

the third word sequence frequency counting unit is to obtain a number of times £,
that a word sequence which includes the 7th word and the predefined constant number
of words before the 7th word emerges in the cached training material, and output £ to
the standard conditional probability calculating unit;

the fourth word sequence frequency counting unit is to obtain a number of times

k._,that a word sequence which includes the predefined constant number of words
before the ith word emerges in the cached training material, and output k,_ to the

standard conditional probability calculating unit;
the time function value calculating unit is to obtain a time function value of the ith
word and output the value to the cache conditional probability calculating unit; and

the cache conditional probability calculating unit is to calculate a ratio of k;to k_,,

multiply the ratio with the time function value of the ith word to obtain the cache

conditional probability of the ith word in the user input.

34. The text processing apparatus of claim 33, wherein the mixed model module
includes: an interpolation parameter storage unit, a first multiplying unit, a second
multiplying unit, a mixed conditional probability calculating unit, a sentence
probability calculating unit and an output sentence selecting unit;

the interpolation parameter storage unit is to store an interpolation parameter
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‘standard conditional probability calculating unit; the tinme function
val ue calculating unit is to obtain a tinme function value of the ith word
and output the value to the cache conditional probability calculating unit;
and the cache conditional probability calculating unit is to calculate
aratio of k, tok,_,, nmultiply the ratio with the time function val ue of
the ith wogghst QabistoRfifiied 6AGEG CARTN fniaPalcePpr obability of the ith word in
t he user input. 34" The text processing apparatus of claim33, wherein
the mi xed nodie frgdusleplyingl unitds to ealcylaie ampserust plothe preerapietien pyawetEhe unit, a
first multigly 'iﬂgﬁhH”ﬂnI AatHRCPRIMBY! Gidpd 'G&B%@)htme%téﬂdﬁﬁd G| onal
probability calculating unit, a sentence probabrlity ca cufati ng unit and
an out put mebabditg ef thelidctvordgnd nutput théprodndtes the Insikéddonprioaatpranbdityor age uni t
isto storela interpolation paraneter whose value is configured between 0
and 1 in aRAHEBEUNE the first nultiplying unit is to calculate a product
of the interplaiecoiti prltg@REhEungt Rr@dcdiduldba dilethpOlbatween Pandnes er
storage unjt and, the standard conditional probability of the ith word and
out put t helnfsiRdaiion pBamefer gnd <@lcubifdiat Piodest of Hisadifierany apd| bal @ehig unit;
the second.dihliohRpduaBii drind fiptRrd ah& bhiahhprdilcl BIROME ALl and t he
i nterpol ati on paraneter "and cal cul ate a product of the different and the
cache condprobablitl cplewatgiunity of the i th word, and output the product to
the m xed congi.tj. il ty. cal i ng.unit.: i xed

condi ti onal p?‘deggﬂa%"t“g{t@g@%G‘#ﬂé y‘%&dﬁﬁw‘{‘ﬁéé’ Hﬁés%g& d{hﬁé? r%drutggﬁ%lg? seszoel ated to
the i th wbedtiewerdtaad eakt i sammsalse hixed tbndibnabprdbdbilitpal theriatbabid; i ty of the
ith word; the sentence. propability calculating unjt is to calculate a
product of thHerieRiERrecRARA lf%ﬁa@g‘ﬁv%am 5 wabqlﬁaéeaewr%damoff@eaﬁf‘ n the
sentence PEdABRBhAl rifoBflitRdf 45hPMErdS8 BLRIE e sBitdnce probdbiifty @8 bRWLpEENTt ence
selecting unit is to select a maxi num sentence probability cal cul ated by

t he sent en¥8teperathi | ity cal cul ating unit and output the output sentence

corr espondi ngtl'}eooutt;n.\? s%&c@%@e&ﬁ{g &tk tBrsgf%@tbg In‘iagcxnum sentence probability

calculated by the sentence probability calculating unit and output the output sentence

corresponding to the maximum sentence probability.
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