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WD 2004/ 042507 PCT/ US2003/ 034048 METHODS AND

APPARATUS FOR SUMVARI ZI NG DOCUMENT CONTENT FOR MOBI LE
WEBMONISCATI ON DEVI CES 5 CROSS- REFERENCE TO RERAIVEE2003/034048

APPLI CATION This application clains priority to U S.

Provi sional Patent Application No. 60/422,760 filed

on Cctober 31St 2002. BACKGROUND 10 Field of the

IMEEHORSWATRRABPARATUS OB WMMARIZING DQGIAVENT, CONTENT

t he gener at i FORMGBIHBCOMMINICAION DEVICES ect r oni ¢

docunents for receipt and processing by nobile

comruni cation devices. Description of the Related Art

15 H ect r opROSIORHFERENCH PO IREYMWIEED AFHINCATRONOUS

conputer prograns, such as word processors, o

spr &is lnpplicabiongelaimes prioriinéd dJ.Ss dlrovigional Baignt Application No.

tat i on~soft wals n addition to text, docunents

602‘?%?‘%@&?%4?9 Off)oi)ﬁ%{\?{:%otoght such as font information,

enbedded i mages, illustrations, bookmarks and

hyperlinks. These el ectgRokGROONIENtS can be
organi zed into groups of structural elenents such as

pagdicldwdthedhwentionor slides. 20 When a user of a

nobil.e co nication.device wi shes to access _an . .
ol eckFaTrERg e e dsperpt RO dsReBpERTsEAmary information
fof S18REINRS deviechetisedt td€ipEAEPTBEHEsiAA bY RdbieBbmeunication devices.
conmuni cati on device, the entire el ectroni ¢ docunent
is typically transmtted over a potentially
ban%sgﬁg'o%omgé%ﬂ%q i, rel ess netvvo_rk to the rrpbi e
co ‘# or exanple, if a user w shes
t o VElestomid Wodungentn areppu@eudedr using e eaenchrpiaes pogednspsuch as
at. 25 the begi nning of a 400-page docunent, the entife
WIS PIoRSRTOTS SPEepdshesl nrgeremanitaneiabso fivpareaid nrgtspiagon software. In
adGRITHURY G&k! Hic ?ﬁtg €oanCEortth CAidHe c MR Et Qﬁyhz a¥! foWf iffdfmation,
page on the nobile comunication device. The
enteddéd mmiges,dtivsirations, ibeokimenke dndidypelibke Tidse ledectronic documents
muni cat.i.on devi ce.s user, _i nt% f whi ch

C rrace, .
cap.\bs; ESANAPA 1oy EFPUPS PlofiichEal rlapenis, Fuly s Rasgs gyprghiects or slides.

WRES 2 11SerITY, MO ddAemurdLatRAIENREwiEs 3o BbeesyWh LRk &Be document
user interface on a PC used to create an electronic _
whicle uresides nety 4 nesinedie eoniptge asd| viewdithpl dgcument son the mobile

oi nt.ing device such.as .a,nus t he, .nmobi.l e device '
copicaEn degigy (11 RS SFgPieC POsaimient, ity WRISATNG b hod, over 2
pol&iESBRy bhriwiddhdddnk@dined WeRB hRofkerditEeniopié 6ahhinitaton device.

greater processing power and nmenory |limtations than
Fog epanplsetf & epey wdshes e vieWeenly die encdeaegriems angngaaditipny section at

th%, \{%rg%% la@% 8@%—[85%6 g’(?cuﬁleﬁg ‘theVQti%Q gécgu%e%? %7typically transmitted to the

mobile communication device, of which the user only views one page on the mobile

communication device.

The electronic document is viewed using the mobile communication device’s user
interface, which typically differs from the user interface used to create and view the
document on a PC. While the user interface on a PC used to create an electronic
document may include a large color display and a pointing device such as a mouse, the
mobile device may have a small, non-color screen, and may not have a mouse. In
addition, the mobile device typically has greater processing power and memory
limitations than a PC used to view the electronic document, which may be very large in

size.
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SUMVARY A docunent sumrary which incl udes an

assenbl age of a plurality of sunmary entries is
w@emenased for an el ectronic docunent. |n the PCT/US2003/034048

generation of the docunent 5 summary, a content

structure or properties within the el ectronic docunent

are anal yzed. The plurality of sumary entries are

selected fromthe content W& el ectronic docunent

based on the anal ysis of gH’;‘m‘c/[—Gh‘t'ent structure or

pr opdr docament kemmaryt ehich intlodest air assemblage of heplurality of summary

el ectroni c docunent may inc¢lude a table of conte

cFiGh af BEYFHFY 10p PBARISHIBIC (RRIEHCe D, (s Ggbon (G G document
sHAGHAEAlcoRRYE §truc%£1‘é -or B‘B@peﬁ%t&ﬂhn REOPRE RGBS d¥bdrd? ailtpanalyzed
the efectronic document may include text formatting,

Tparpdglrah’pyh of cumandry n@mma@g selpdted Srom rije emntents of the electronic
t structure or

Pr ef t
et e e e 0 LEEBIRE Sietren Db The content
strgt@ive vt tRnelleblirddit @86lrhdht sy $81uEE tal 1@Bleddf dohfnts, a plurahty of

plurality of summary entries. The docunent surmary
spreesishens avorkshaetasop lbelitoefdasimgnt nages et chei q@ntenésq@pﬁ@es within

tQerBirf o B bl R AR e Er PR BB Edfine, paragraph
sizige Rtd. OPravetably) ane esidedtiableesbnitant elyicite @x qﬁvﬂ»@tlw {within the
reference to attached figures,. wherein; FIG is a

elspigenic domentrisidentifindy @dﬂw@é@%m the selgetionrafithe mrq:,lﬁy af summary
ennf aC t
oS} iy do et WGl 10 FORMAERY o RbAP colritition device in
responsect@arééjuatfaruhseh:chbmicldocﬁmmtam of a system of
summari zi ng docunent content; FIG 4 is a flowhart
illustrating a method of summarizing docunment content;
FIG 5 is a fIguepasscRIPAGONOR FI@{@D@W@%S
sumari zing an unstructured 25 electronic docunent;
and EmBodgndngs of frbsswtnarentidnl willsiavabé desceibeebnedy of example with

mmari zi unformatted electronic docunent.
%%‘ g9 e tﬁﬁ%é% dYﬂ%EmTHE PREFERRED EMBODI MENTS 30 A
docuprmt 1 S§ANBloYk \ikgedin | JTC4 WBk@SprofesAins o0t Qhidh a system of
plurality of summary entries is generated for an

sm@nzlngd@cmmmﬁntmwbw@pé@m%@u on of the docurnent

{ _str ct re or erties wwthin the
eI ec i%r?lcs, g)g%curfg arlef an a'llm%tggm he plurality of
SUMEBIY. X8 tarblek @agameifa@yg&nfdf@mmﬁﬁzﬁl oithént@bnfche

electronic -2 WO 2004/042507 PET/ US2003/ 034048
FIG. 4 is a flowchart illustrating a method of summarizing document content;

FIG. 5 is a flowchart illustrating a method of summarizing an unstructured
electronic document; and
FIG. 6 is a flowchart illustrating a method of summarizing an unformatted

electronic document,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A document summary which includes an assemblage of a plurality of summary

entries is generated for an electronic document. In the generation of the document
summary, a content structure or properties within the electronic document are analyzed.

The plurality of summary entries are selected from the contents of the electronic
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docunment based on the analysis of the content

structure or properties. The content structure within
W b@4ek2set roni ¢ docunent may i ncl ude a tabl e 0PCT/US2003/034048

contents, a plurality of spreadsheet worksheets, a

pI urallty of document, pages, etc, The content

dpcuspsat thaged on tthe ﬁnalfywé fbaqoatﬁnb SHBCHPeRt PrARfIticsc| i content
strftire TR BB apcan BB PRI FUARN o plurality of
sl zing, etc. erab est avalla | 'e cont ent
sm'eatdsheaﬂ M@rkﬂhegts cqqdutailw_;sof/dctchmanttmges etce Cihremontent properties within
i,s identified and n the ect |
5y PR Gy oAy SR 5 FTEDg, DFAEBD JURGANIE paragrah

sEHETREY iPSefBFaBly, ARE et Svdilble! QnEéRMTEMEGRS o HroSdHi&Lwithin the
in~ response to a request for the el ectroni c docunent.

elert@niq dpemzenb isoidkntificaand mtidizedindthe aelmtme@sthm plusaligy efrsummary

i.n_whi.gh systemof 1Q su i ng unent cont.ent

e e, B QBtnd duand s JRURE L POl S e evice in
résBonse 68a 2dfest B BB clofOMBU6IngstM t h a nobil e

comruni cation device 106 via the Internet 102 and a

wi r eFEssl n%tav\]ﬂpkk Hipgranyied %d@ﬁan@ﬁ@esgl@g\,qygt@nqggwm 2 fsystem of
[ ﬁ f ur. I n F| e
Ser ggﬁlzégg O%lgﬁ B ntO g%r OIS gerth}eglte oﬁ%’e@fsge ng {rcfydes 2, document

s&rfite DO} MeiGTicbin@thnicated \Oitlh etntnobilé cohinGihic:aigu eddvicet D@6 via the
content. The el ectronic docunments may be | ocated in
InteracléR and prvisdessineBvork L 0fhey may be retrieved from a
renoige %%Egﬂérﬁ seRficeS 0 vificK ﬁofurﬁlgloﬂ%nbgmfh Ff@.cﬂnﬁja&esses and
service processes électronic docunents a
oxganized yoméntdﬁérheeleﬂtonﬁco do@atnsents forthaxtcph de trardoditisdetat a client
or mat

d.b fi
Wi e e st of Plsgra dpgurniys e be SFeiedip fhe document
sdrPicBBSr tBe 0 ;yq{é' WeGr vy FRINPE irBofetinRRd drResS (P sl?cfwn) The

It may ile containing only unformatted text.
docugrzamic z@rmccriloﬁeprbmsmoblwromcedocdwumﬂa ganaty of diﬁﬁent formats.
aIIows for efficient tran tent fr

b EEARE o AR TR £ areb Freoguiacd By ypsi MR processing

cdputsPRobRnE A useh istindsle Vibfeat ¥06 glaphidalty stBfhg Ykt Ghd images,
request s content fromthe docunent service 100. The

orri mayebecd fitruerntaining wnbevalfomnatyd textc| Ugeargenization performed by the
dtxputmenE éaecr\%ce %50 gtfqo%s tsorﬂ %ﬁﬁ:)ientt Irggsn!f ?‘tglrot‘c%}lﬁﬁt ﬁ“&% the documents when

t%&mh@afﬁrapﬁstadbya@hmeel and an out put deV| ce such
as a corrput er Screen. A user uses t he
commith¢ erbil %HOWH%H o6 Hous a&é‘@iltc‘@hlﬁlé f"r%lie%tﬁ gentent from the

d&&ﬁné'n? g&?%% 1f()g1 Sﬁﬂ:t co gﬁfotn c&eg{@e 1'?)% 1ﬂ91ﬁ&é§ez{]hser interface
Servi ce cunent cont e
(1to|t alova)t (T utser mteht&lcmximlbmses ongrommor inpunt dbmcies;esadloﬁs a keyboard
om tE% nt service 100 via the Internet 102
a 3¢ &0 QLR [GRViER4SUCh 18 & GHPRMHET FLoR: spﬁ”r H§Féd‘ses the
nfBilk h:%rrﬁ?ﬁﬁﬁéaﬁoﬁ Qi%@‘scﬁw ﬁlgut qg\)’tb&%‘o $nitidE B rBilest for document
devi ce. is a block diagramof a docunen
cargenti foen tmdpcdxmutmtlcs &0 Opcé dodundhas cordent has been transmitted to

oINS AL o0 Bdu. & 200, 204, 2. SUTIEL 2314090 FRUME tnermet 102

and the wireless network 104, the content is displayed on the mobile communication

device’s 106 output device.
FIG. 2 is a block diagram of a document service. The document service includes

an anatomization module 200 and a summarization module 202. The anatomization
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-3 WD 2004/ 042507 PCT/ US2003/ 034048 nodul e 200
processes el ectronic docunents, and creates a conmnon
wWolomuie23d7 cont ent  data npdel, known as a DocuP@&niS2003/034048
Obj ect Model (DOM. A DOMis a uniform representation
of the content of an el ectronic docunent, which is
miodele SR cdernecseds elpetrondy dogumants; gneereasss @ w@mmmqiﬁqutnent content

oFF I HAPR 38, SR SFE L, {50092 PR o i

repfesent@@dil b ltlie-ﬂboma{tt@f af chcuadoroimentAwD@Y & ﬁfdependent of the
content such as text, formatting infarmation, %
orgigalcforaaidefi theofpamnent 1 repntenh fEma @y @ﬁ?teo%éefmm 15 Qrganized

U DSOSk L0 3l B O doamer

AnDEiM rsgored heententmsacti asttexin fonmattinige i@ & iomrampgess atdh embedded

ontents of an el.ectronic docu and prodpc
OGSt ) & AR AC R et oR8ER b dispgch tables of
c#xﬁ%ﬁw&l%ﬁf{ BHIANARE HEQEHERtel] £1d3JaGH ?Auﬁﬁ)&%e‘i'he k¥inmarization

sunmmary or ganl zes t’he content of an
mellele 202 simnuoicentbatomtetts ofageloetponiofoauarmat] apdpriduses a summary

a%%%%w@o{rﬁ S i dﬁ/: O)ptrocﬁlgﬁgﬁt fe i 1{1% gﬁt IB@ tﬁé ggctn{rnggnt ‘fuerarchy stored

il @k DEME THRuSMar bEhie tHeUOohREPONH fl8ctfsRid dévunkht ff®a group
el ectroni ¢ docunent. A system of summari zi ng docunent

of;@am@h@ntngs that G@WSHP@H tq thempetiong of the Repisonip ﬁigcur@ent The entry
Fl Gs n o] t ryLc e
naén? I? % our%\é’d;%cl theg‘g vg és:ou g%? frd%ﬁ Bk %nJeQ}Qonrdﬁ'fg Y880 of the
el@&[ﬁﬂkﬂd@@iﬂeﬁﬂ Agyite of @ﬁmmfaﬁmng @Bélﬁﬁéntfcbﬁlﬁntﬂl illustrated in FIG. 3.
el ectronic docunent, the anaton zation npdul e 20Q
pr ocReEEEng treFKpsedt pish?.c Whek theedcument sevicst 09 regeiyss\e request
X t
SAAGIAL Sl DulsBite ERERARNGR SREUTRIE. for Ffont from an clectronic
desuniche thX M asaatiai exduiet200tpiecesdes the elactcomio dommmnt and creates

The 20 su then trapsmtted _to the nobile
%n'n% H‘}/ ﬁle@lﬁ cirggic c{%ﬁgmgw? surpmanzation Jpodule 202 then

1%5@§ %nstu?rgné@ B61 Ya he BOMNRsHRRELY SvigP UALG&RINi®@Qocument.  The
evi ce 106, "who may then select one of the entries,

surhmsryr i qhexs triangnitted o tthe mdbde cemmunaative eletiod 10he The summary
cantent whic rres ds the entr In re

RHE TS uREed o i iseT BEBE ErilelrPPoidetion dPule 106 Wit may then

&t bRS PP ichEick Ahlid R qR&tihY AN UBcunkht B8BRided 00 the content which
communi cation devi ce 106. 25 Using the sunmmary

ccgwpcpraiség thy entig. Jnrresponse ttheo Aoswveht ey oz, 1QOhfé¢r§nyts the content

§sRidife &t BRE ke [SRUEREaS EGhbAARLAL AE] REL T O ©

el ecUkwgl €hed eemMARAf deBefaltd bPbihlkeesmimeriritioat mﬂument)z,ethereby
106. This mnimzes the anount of network bandw d
alloriag aetientds roguest sgetiansof en glecirane de@unens Rrﬁ%%%the lw?é to send
0 f
tHe éﬁh%’]élec%g)nﬁéqfocﬂn%ﬁ{ {oﬁﬂ@oﬁgg E%H@né%{l@a ag@gé; F%é; T}ﬁg minimizes
thecmicemt of)nett;vbﬂc hmfa]mh@thmmunmndcas well addhwd tiee I&ﬁuned t@kransmit the
mnimzed. Use.of the s on t he nobi l
QRN LRt PSP SPEIoT 6 Ry B VL GECTRREYI A4 PToSsSOf tige Tequired

to display the content on the mobile communication device 106 is also minimized. Use of

the summary on the mobile communication device 106 facilitates navigation in an
electronic document. Rather than traversing the potentially large electronic document in

search of a particular section, the section is selected from the summary. This is especially
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el ectroni ¢ docunent. Rather than traversing the
potentially |arge el ectronic docunent in search of a

w@2ootiogashar section, the section is sel ected fPONUS103/034048

summary. This is especially -4 WO 2004/ 042507
PCT/ US2003/ 034048 . useful for view ng electronic o
USRIBLAPE Nie3ving clechionss dacuupsniien & A1qbyls caevmunication dewipn @6, since it

et R 5P R G Sl ARl S tion o
latge doventents timecomnsmg.ng. FIG 3 is a bl ock di agram of
ocunent content. The 5

Cyet HETha aedagntite i i eB s R SRR ontent. The

spdt@fCindfides AN sHOSihfdC uERSknt d&&&ﬁ%ﬁaﬁ%ﬂ?ﬁ%@ﬁé@b} Qi unstructured

stage 302, and an unfornmatted docunent rization
dg¢wmgent sg@unarizatiD@Mthges 3¢, and an velf@otattedidocwioen semimarigation stage

oV, S input to the stem .The . oyt put of the
off AL RER iseiin %ot FSREL 5 Bvide ol ubto toprpustom. The
ofifpltl6f tHE Seht&lR SLRIMm Sy TORIhb ZREIOMc AbAFEen300
est abl i shes whether the 10 inputted electronic
docurhat strgtured sdacusient summarizgion Istagas3@) astablishes whether the
. [ T i traverse Q_detern ne whet her .
R el R pae LB RE et (LRl § e T DOMLs
tratdrsal o detefhestvagierati®odstRbhRhhaes pheL REde,t WEASh&! Qr other
descriptive nanes_associated with the structure

- stepciprenldie stage ﬁllsgsdeﬂea@l@eﬁ Srhether therqiarerdesqripéive names associated with

Ak . r r E“qg% mg | zation

tst agg&g%%}elg%g&g’ssggggﬁn%ggﬁl &%esﬁ ﬁee{r:iﬁ§ e f’o‘ghLeé ec r%‘ni c
docufhatstracntedi decumehibiremardfizationtsepe 300 alk@ldbermies whether the
contents may have. been _generated bf{ﬁt he conput er

clEBFoRiE QORI PR & (VIS B FPERISe 4 Hiebleod copisRiScmay have been
; i t .

SSHEABED) b AL R REOAR e FE B I dcwonc docume

Agiabte af eonfertsoigt yad thedtheustietured Theursént unimmaitation stage 300 to

doc t sunmati zation age 300 nerates a sunmary
FREAR 0% SHIUTEY CRteCh: ol iror R BRTR oS EHgon stage 300
grpdies QuAte Rof a 2DIEIChorkted Bsiff OBHA & @BEBle bf contents.
conprised of a nane, and a link to a location in the

Ea¢hetableoaf covferts maiy . is Hemprisek of asnames and e ok do reglocation in the

r i.ch eci.f hes the aragraph referred to .
oG Prmfthe, " T R 51 “FesnPRITEE FRPlp RISt ‘Becifcs he
paagiaph Yofeméd 4 Biaiesink af ©e ¢ eCcdnteid dndl ertefsuf@iti£Bitsy names

entry names, while the sections of the electronic

agottEh doab takle wd rimirgts enteh aemarmakije dhr spaiongad thpeslectronic
oRTHEA RORBLRAL 6L full{ BB O BETRLIRIRRAAUCH by e

booknedrkecassoniated ddthithetzble eficenteneatrizhi cal , and may
cont;ti),i different. level s . of entries. The entries_in )
t he 6@6? & dnisntsainy glEptEonit deepeINt &1 Girasiyste apd may contain
dirfater? ﬁé%@fieo?tenﬁfeg.t RO Sniiks gﬂﬁe @cﬁﬂ%@@f’a 816 b cGRLAL: Ectrespond to
at lower levels correspond to sub- sections of entries
thetbrbadgiesectiene b the Tdveustnty while edtribs ctiiemér levels correspond to sub-

SECHONS 6 ént'leso ot ﬁ}gﬁgreleée (s) The structured document summarization stage 300

determines the level of a table of contents entry by examining the level of indentation of
the paragraph referred to by the entry. Entries whose corresponding paragraphs are
indented equally are at the same level in the table of contents. No indentation indicates a

top-level entry, while greater indentation indicates a lower level entry. When a client first
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30 determnes the |level of a table of contents entry

by exam ning the |l evel of indentation of the
wearagsaph referred to by the entry. Entries woOBES2003/034048

correspondi ng paragraphs are indented equally are at

the sa level in the table of contents. No

r%ﬁ&%ﬁ?@{ﬁ% reffqnhen S‘Eté%“%&cﬂlaﬁm eapanigg ighle gfgqnéents, the system of
sih@afigihg dBEERLA Cbint RREIEA ! A i
Ry 0GR At S Ry 3B a8 B84 tovel enties of
thetable)sPOBB¢B84048 requests content froman el ectronic

docupent cqntai ni at e of contents, the sysfem of
summafi #'n e%@iﬁwgg‘f%@gﬁh?ﬁ 18, grusiye ’sa‘?'ﬁ'ré?‘i? ’é‘ﬁt §Vgsa table of
chiefts 88 striGuic@Riob@Ment SffrhdrBatiot stab&808 3Bh@atef a summary based

contents. For an el ectronic document that is
ol fp gdterpategstrustire.d des spreadshest alogumenis.ewhdre the stountentedements are
u C n unmmari zati on sta 300
whlEn8d Uik {ifindl9 TN SHETRIAZRY B SIS B e preadsheet

décvimenr Ealis b eRtdes@ptive lifes 206disted Reththe Weikdhsets in the document,
el emrents are worksheets, the summary contai ns one

theptthy desermtiye mamsskapaised ias thiesugpmasy deiieenamefoc dfrdiare are no

-1k e [ [ d.with th
O A B AT 89S B v o
positiesofahe wdmlexﬂeasin theed eunieny: yF(ﬁlmamﬁhaﬂieSgenh?teﬂféﬁEr? names may
are no 10 .descriptive names, then the nanes for the
b%uﬁ’r?ﬁtr%/’eﬁ]?‘?efés g_ﬁ‘%et erf®l8P &8 based on the position
of thg él@&ti%?ﬁ@ﬁ&cwﬁbnfsh@h&@qge h %glggélefﬁéﬁ%g%%g%g?such as some

generated entry nanes nay
woghwetessing anth@oxable PocEnentdoembtr (FHIF) ddaments) tise sMh@nsry contains

th t I ts.are pages, ch as so wor d
15 B GOTRRROE S SBRUSUBHE AR HoPTR? 1 B electronic document,
stalOia Y A e firfepaSe MME Yarff2B bRl Bdculdied %E‘ihg'aﬁ%n%ﬁﬂle value which

correspond to contiguous ranges of page
spepidies thsningxigoen member off entti¢srig the shmtiiaey, fand st vaagepréShsting the

oS, TR SoFBO SRS S i, ue
exsepiionr of, the hdt amviahrtyentir9PERELPIIde o b hghgetdTtpakesVRRY a Almber of

pages in the el ectronic docunent. Each sunmary entry,

Pages RAyAhdo thsctodtnuaiben of pages) disided parheymaxinrum number of entries,

espo age Vi ng nunmber. of . 20
RAESROTR U Byl PR LR DT 49 o v
cotfespanEXx tomamsurnimipsr enty,emid ivtSch nigyuooigdinUfswel Ngade@Sthan ranges
entny corresponds, to the range, of %ages whi ch does not .
copiSEPOndEg, Lo PlmreyioUs SUBHTAY IRiser y hea AamANOE Hharaymmary entrics
deSQHBAhE ph8¥BinBARE T hichaRe SAAGRR affitd ‘g&fﬁg&w IpbPeldile, if an

previ ous sunmary entries. ne nanes o sunmary

elentitonicedocutesthistten phgespagbthe anogfgurtblewhaxiimuttheusbermodreyitries in
entries correspond. For exanple, if ap 25 el ectronjc,

o SR LS P iy UM PR TEBHPE GBRGRL] 40 BAGS frnrPage S to

Pagd8beindOPaghd td Bsel10”. the summary is three, then the
sumary entries may be "Page 1 to Page 4", "Page 5 to
Pagell®' systgmal of evgem@izing Bagendd” content also includes the unstructured

document summarization stage 302, which summarizes electronic documents which are

not structured, as determined by the structured document summarization stage 300. The
unstructured document summarization stage 302 operates on the assumption that the
majority of text in an electronic document is formatted in the same way, while titles and

headers are formatted differently than the majority of text in the electronic document. For
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The system of sunmmari zi ng docunent content also

i ncludes the unstructured docunent sunmarization
wGee@gme4302, whi ch sunmari zes el ectroni ¢ docunePCBUSIW® 084048

are 30 not structured, as determ ned by the

structured docunent summarization stage 300. The _
exHaRle dtes may be daldernd Baviereiepist it sizedyan Sopreshel thedsxt in an

ti . MolAl ‘o :

oRPirbile BAHER 138 ofitnidd b1 (FGlobie deulRhlis ol in order to

dedetrhi@e texthed elenmahts inahelelestratie dbammamt twhithdiré kestiatitishtifiers, such
t han, t he 'gori ty of text |n the electronic dogunent.

A Faderss Ay 8o AOBEDIY P IS e A segiigpnfcatifiers as entry
L,td e gign v, Ler i ;
i P R e Wl rfRiiaR 6t ey i’ B @ section
identifiat 45 mgynahe ishthe sbamnrafithe etbotromie itocumerthhtycomthinnthe section

.(%rgﬁr to determne textual elenments in the electronic
“@Bttffent which are section identifiers, such as
headgns \@shudihrel @R cueftUsIRRh¥ridafioh Nebe IRNEEBNEHes HRINGEs in the
section identifiers as entry 5 nanmes.” The docunent
famattingrofitxtdn teoeledspimdecument Eommatling bat isyexamined includes font
jon .identifier as its.nanme is the sectiagn of, the..
pRBEiD e I8 Krtrafiney it TR Frd St Sud AR Bl ot font
stytbentHdrinatting that id RSamined widndoaesBahgraphreBldsZath @8 left or right
stage 302 .exam nes changes in the formatting of text .
alighnagns, anddpdendion. ddwnaesin thess format prapertisstindigate potential section
. . . o i 1 . : . '
AR50 LIRS 0Bkl BoPEORGIL PSS IFLPLOR O s
fanm&eze loif 12, dxespt foi ydregraptsowiieh haviga fdhakize 9 ¢4 and meédch are bolded,
al so i ncludes paragraph. styles such as left. or right
t@ﬁitmf&r?plgm?h Waiﬁg%rtfpafrere eRiaRtlsestionideiioror mat
Propgf bides tb iRl ROR YarraptCih! egpelelftgcﬁﬁé ldbb&hsnt! & section
the el ectroni c docunent. "For  exanple, 1f a docunent
ideonfiers hab¢ axtuded at thh agmenary, thet wstrzetuetl db2umentcemimadriantion stage
ragraph [ have a fapt .size of .14 and which are
SBE e e B sshes a6 Siptfonic HeCPargoto pfiet font and
pﬁé?raﬁﬁ’bﬁﬁb%ﬁé!s, A%t Fdnt ARMdckbBlcHochBeR! d®E cbBected information is
deter m ne which paragraphs in an el ectronic docunent
then englyzaed iprerder de geriefdte a summatyefor thel aletédnicrochment.
su , the unstructured docunent ~summmarjzation stage
202 ePayEPEER TR YT S SERREE o, ROER e @ dierps dfe DOM,
ext@giuiRgNthe tparapedphe el thodlectedilc dpamaét A RraRemfb®sation for each
and text fromthe el ectronic _docunment. The collected
PrAgigphi Godlgeted. Thoindprantian spNestad foncashaaragraphgaeladestthe number
r | act ' : . .
of TS Yo U8 b, R foR bi5p BB AP iyt ysed in the paragraph,
tHertesteegmenttwid clDBMbrmatted rasitigrtbye firse faaia dreqfaeraph, biffag indicating

| ectronj c docunent. Paragraph inforpation for_each
Wgaﬁ%a@ Fﬂgﬁhe itext ) %aa%.rap%hlé ORPasdatitBrihe srmsciosl themaragraph

1 PaVRGh aPR BGkdtdfshi PGuditERe il
e |c1)lar agr aph, t ﬁ%‘ éf;‘l’o ngh pr g%eirqg?’e%ndotﬁg tlﬁ}égﬁ? ?{rh?tgﬁ t?%élrtpc’f the first

limcseﬂekirinttllmpqmmragr.aph: 25 the text segment which is
]t F;gﬂl% ﬁggﬁ{sclpﬁgd Elcr)]c?ungelnE gltlmIn%that{orﬁ sttz[]g% ?&r ﬁgg ?Ig\r/]érseas the DOM in
order to examine each character in the electronic document, and the font properties

associated with each character. Each font and the number of characters in the electronic
document which are formatted with the font are collected. The collected font information

is used to determine which fonts are valid section identifier fonts. Using the assumption

.-



10

15

20

25

30

whet her all the text in the paragraph is formatted

wth the sane font, the paragraph alignnment, which is
wo edo/o4xsent er, right or justified, and the | eveCT/082003/034048

i ndentation of the first Iline of text in the

par agraph. The unstructured docunent sunmarizatjon
that thgengotyfasragraphs in an elepsomonpeyment greofogaatiedyin the same way

e ' ch . t ' C ' .
BT RS s OGP0 SO et Bk B PG AR BRI 18 Uectronic
ddaetent art nétnehlidhectiotridsntifiér €dnds and efesdiscarfidte An invalid section
_electronic docunent which are format %ﬁgﬁmt h the fon

idgnigfierdpnidas @gatio penupberad charagigrs formgt #s fomstol}gféijnwnber
0 o » r
of i 65 Th e Wbl Wl fBh E 14F 4, B 80 iaR Ty LBSAIABIE hreshold,
PREFpISHD6EHre Ad0H8mattddavith heralhidgation ydenfifipafonyamplos considered to
an el ecctiro. ic docynent, are.formatted in the sa wa
besertign ddsubiesepd B Gollesled fiemuition fopeShondine ip dhg, Baeraphs are
dexd-gasi vel y throughout the electronic docunent are
not valid section identifier fonts and are di scarded.
An i Thapirdgreple irformatiodds furflice filtbredtto ldéssard pasagraphsfthat are not of
nunber .agf .Chgrgcters formatted .wi th the f]glgt?ﬁ.?g t(%t al h
at) ARREERTIAC §iFe 19,0 Use @ SUMMapy, eittips, f9ragirRh MiTTALIGE T paragraphs
thaBcdiitah @b chhfabters (BN Hotsphdes atddiseii@ddd . ThefparagsphiRformation is
that are not formatted with a valid section identifier
fuprdgr filiered fodiseasth dperanand title patgeraphbt t Posimens Hitle pp@geaphs appear at
a he C e i nf I on. CQLT i .
R0 ehier @t 4F LG UBG Rk Db RE WGRPARA' it b Rodbination of font
anSpdragrbptepropétitethatis uaigie $¢ te@ldeabaigdapingerithat are not
of 10 an approprjate size to,be used as_sunmary
ent r £8& Unsigkciyed Flocimed sHmatizatign Siagead’ grganiZen dhe paragraph

. ¥ C a C . . .

infSRALR A SrAb3elmolilton ke MbeahRCRR Yofin with toxt that is

fdrimatied edtht thedsaneafot chod yraeagragh ptopertims.agiaphgaragraph information
Docunent, titl e paragraphs appear at . the begi pni ng of

ERHP épl@eflfearfplanaaﬁ%wgwﬁﬁaﬁdg@@ns Shnrabd Ber i ﬂpaop%ﬂ}es: and text

R hﬁg{ahﬁgl vificl Q8tforrREdPREBIHHRPRHNP raﬁﬁ%éerhﬁﬁpﬁ Kabpdries. The

uni que-li i

the el ectronic docunent. 15 _ o
pamgiaph cnforreaticdogronemare surderad iagerding te tihe €orBRRing properties in the
or gani,zes .t he _paragraph _jinformati.on into grou of, . .
POy e BIABERIPRg e el 406 COBUATAC it ATGeE, Y ifich section
idefitifiér9 @ i RE 1ie1Y o tuRefosdpted. OThe ishpR a8 Fr@Pdkdered according to

properties. Each paragraph information roup )
puegneph dert fies: nRereprighipfosmasen erpups vdioselilery fiempropaidy specifies
p er.ties d . i ck
SR S A EHRA BB T2 b 8 98130, b o
preb&ding chtdriv@r &p fuithérosrieiddostcgrigpso digmaptiedlipiment. Paragraph
~according to the formatt] n%_ properties in the groups.
inforanation ngip s hpsco pepgiapl aligamenl Broperiyisaerifies gFagered text have

it h ~ ok . Lt Coli
TS PSGI-ASGOU ) HOTLIgi STBR a0
cleexaaerd iim thet ruragrapla gra finmbted withze. idéaicagfoaphParagraph information
g‘}orllli)g rW ct:ﬂ ggec%otﬂgts al‘("‘%ﬁ? %hrflrgc Eerssilnzt%e ppra(r)fg?gﬁ}}é grg ef%}rflétge%i with an

identical font have higher orders. Equivalent groups are further ordered according to

level of indentation. Paragraph information groups whose paragraph indentation property
specifies greater indentation have higher orders. Equivalent groups are further ordered

according to font weight. Paragraph information groups whose font weight property

-8-



10

15

20

25

30

greater font size have higher orders. The groups that

are equi val ent according to the 25 preceding criterion
wa@e@4fwsvher ordered accordi ng to paragraph al PQRDE2003/034048

Par agraph information groups whose paragraph

al i gnment propert speC|f|es centered text have

spfciftrs bolsk gt hpve derst Fgnoiafsst ioups yetiwdher ordpsedarcording to
fcglgrggrﬁ aﬂ%u&ngg igg]l?cg %ﬁf’a ec}meﬁ%%xt %%ra eﬁ?ﬁlrngtg ?t%orﬁ groups whose font

sﬂ?&rlﬁgpaﬁbs spetidy italid ol urgletiied tahhave Sipher drilers h&inally) groups that
the characters, in the paragraphs, are formatted with_an
argoequialent @ggordiggiio g erq%}ae crigsrigers funthes; apderedaccording to font
u
o0 BB DA 0 S B0 0 e SYELOEL ot e o
a ffontagitaphichridest ctaraterp [mmerdle;ctroﬁmeiucﬁmeﬁt aye déaxtneatted have higher
ﬁwﬁdent ati on have hi gher orders. Equival ent groups are
% her ordered according to font weight. Paragraph

| nf OpEd W95 8at{oRAN oWl G oRIcR "
2004 i eng HAEh, DHgE ) ﬂgpem pRILELEH 1 D from the
piragphi hearcanaie lllkelyEq e \sadtemt ldQ‘ItdiﬁFSlsamataimﬁdt lhdhe groups of the

0 f ont . Lncl udi italic and .
R Fod e sdt ipter s gt et BB 0 bipedioh Menisers
isf @ttain&d ) mep%@@@ bf £ BReS ddeds! Abdrggrap mfaﬁﬁﬁtidnngdups which

text have higher orders. Finally, groups that are
ceﬁ@mvtaxteﬁpma@a;lwrmen@armaplh arg diseardech gindess tiafarmatiewe for only one
P&%$5$§a?9&%8 gﬂxﬂgpordlng to font 5 name. Paragraph

groups whose font name property specifies

a f ofhe namndrerfor ahd @dctrohichdodiintt fieiRheraftdr aghe rthe iparagraph
t he eIectronlc docunent are formatted have hi gher

indornation groupsthat has g bigheshwrdess Jintees & ppredipahsaare added to the
t h e
nos%5F%ﬁ§#§B§oH€gh%g%??%ﬁ9r%%n?m?§a#§g§% con%alne ﬁr?magﬂph
irtfbrenagion wosupof Farheach péragraphdst whrcﬁquasagraqﬂnl inéorirekidn i @mtained in
t he paragraphs that are Jeast |ikely to _be sectiaqn
theGErth e, FEmEB ARG Wﬁﬁ thechsg %&be GF PRFTIPER deemed to be
a EARh S der@AMARNNENEQ! F24d 8Pk eP W dsﬁflmaqgnﬁ?é $bction of the
text fromonly one paragraph ar |scar unl ess
electf@riordoduoment correspbyding ¢o tlpaauagnam fentrass teesection of the document
| ected.. The.summary fo roni ¢ _docu IS
RSP PE hETRHCE MEilsra g RrvehS FisrsOiiey Gie e irpereted using
parbabpi aForhl¥eioh 'fﬂ)h@ﬁhltﬂﬂéjﬁdragrgﬁﬁ ifénatioh cRAHAJT aphs are

added to the summary according to the order of the
par agheyshistemf of sammgnzing derameat @gntgph alsoninghudas iagnunformatted

d(%' tbL_uuagﬁigllang%lgg%bg 1 hogein\lé'\'ﬂtes Sy ?rrnflr%ﬁ ggli elgetronic documents

al ne

whegnamtalﬁ Qiomeixt €ermvdttite tiﬂi!bnﬁatfosat oerﬁt whitht 41 {8 k&gri8 Mrmatted
deened to he a section identifier and is included

1d§§t1°é‘|1113’e?ﬁ deferprpgd by th%@lsguﬁﬁwmdydocm@mswmwa@pn tstfge 302. The
I

AL SRy 8 SR BRI g

tezepdtionns to determineevhicli\ptragrphs aelnyost likelyso iesestiomeieiifiers. For

e}ga(lerpp% ag}?ogtey Sparzggraphs are more likely to be section identifiers than longer

(@]

;—.

paragraphs. In order to determine which paragraphs in an unformatted electronic
document are section identifiers to be included in the summary, the unformatted
document summarization stage 304 traverses the DOM associated with the electronic

document to collect paragraph information and text from the electronic document. The
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par agraph information fromnultiple paragraph

i nformati on groups. The system of sunmmari zi ng docunent
W@ oovesms0al so i ncl udes an unformatted docunmeneCT/US2003/034048

summari zati on stage 304 which generates sumaries for

el ectroni c docunents 25 which contain no text )
colipctedtinfongation trihenr peplyzedrin jordeftip gpnapte & syanmasytfor the electronic

ted identically, as determ ned by the

unstrdctured docunment sunmmarization stage 302. The

unf oThat direforntkited MTdodunsemiMBammatiation Sttage M tewaRbNake DOM,

par.agraph sizes_and paragraph  text patterns to .
CYERIBNG; e PRFEEWhp 4R Ak slsAEome doshsaent | Ragagraphyinjgrmation for each

. . Y _ ) N
PESGHAED CIBILL] RE iy on ARy SRl AL AR e
o83 Ehepantarg rim lires parhgrapit ded thotede tentained inthecparpaoplgr gihb $aragraph
i an unfqQrmatted. el ectroni docunent .are section,

infOpaRAoR b RLLOTER b Gis AL PISEPI (1 Srod 02 dy SPRIFEFIate Size to be used
A IR s AR TR 2P b 3BraBhefi lifain no charasters that
angoneinspacest arec distarded. p aflegnafobmattedo docunment sanundrezation stage 304

fromthe el ectraoni.c docunment. The..- 2004/ 042507
o DS S BABABLO RS ER 4T GF HIPTEHIOPof REASrapts that have
thRkamy aeshbefofdhdeicter ERAYarefaph BRI $8Tp tO@prises a paragraph
el ectronic docunment. Thé unformatted docunent

sige) andh g 4Tond thes pargerapipying tha edacrenict dnsumen thabgenidin angumber of

[ [ ect ranj ’ nt.. Paragr.aph .
o BRLRUE PSR B0 TR SHOE i AR AE herd
an Bf@ndiagi@dercalcb@itieth fherpegeiptpsrayviehe tHEChardgsph iformation
nunber of characters in the paragfap and the text

h
grouRt dhifedPscHyt FRalber AgREPRD SRS Paradishsh oidsmor mblt garagraph
inlfSrodatibh jegrriﬂg)st o tht?sg G{)d%ré&aéugﬂ rARNExL B8k ﬁ{eﬁ}ga{r?l%rgﬁ{s B8 are most

appropria Sl ze e use as sunmmary e
likdly agba pdetionfidentifiersds cowtrinpd irathe apdipstdfahe highésaionden) while text

characters that are t . spaces are discarded. The.
R BF RupP 2RI BELATE s S ikehalorbEsesian @?%&@er%ﬁmf@meﬁ in the groups

oL &EsrdbRe paragraph information into groups of
i nformation for paragraphs that have the sane nunber

of cHBaceapargsphEazehispakay rcaipdrionnihodetemiinimg gwlialp paragraphs in an

' h [ text f t he,. . .
3R e R A ERE P s PG R s 1B ghere s o
sUTHBRRY vafancS NATRCGHAY §f @dYRtagkHht e RAGINARD (Béd tre ddRGment is

par agr aph i nformati on gr out%g are ordered into an

deferaninel Fry berupsvmmatisitde by the unfiernirsied gloapiesti swmarization stage
3¢ iRl PANE HoRRRed O hAL AR AP WHEDIRUAR CPRe SPESHE targest

aragrap 'zes
paragragh apihe sizefodinedn AlRsiOf@asplads ot Breated titar £ebnFigaied minimum
that text fromthe paragraphs that are nost Ilikely to

theeshelde thos expule: theitateshqld mayrhead: hetp that amunsyiegsizablp electronic
S LI5S 8 IR 5y B DR s
paegtph. n&hsumntahiealde do@amentd nialiebel moRisttranselipts or raw test data, for
example.

The summary for an unformatted electronic document which is determined to be
summarizable is generated from the paragraphs for which paragraph information is
collected. The paragraph information is examined to determine whether the unformatted

electronic document contains a list. If a majority of the text contents of the paragraphs
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20 Since paragraph size is a key criterion in
determ ning which paragraphs in an unformatted

we@b@ansxsoi ¢ docunent are nost likely to be seckCDIS2003/034048

identifiers, if there is not sufficient variance in

the size of the paragraphs in the docunent, then the _
s@HCitR dt texs patiran evhieth ndlieageste lisinelameels itheabihe dopumigrt contents is

) u ' [ t 4. ..

YRLARER I BE R, TEE umtiIOahG 0 BR800 pe Btpine mpproges, suen
thot atphegeiphestarfs wiltle a 47, gesibscdDentarasapr-adlstirt Wik asD2e afbsequent

the s Ilest.ﬁar Jaaghis not_%;r ater than_a .
PRHIEPR GiEE AR AR <ol Bis jelsaneaii g s hegin with letters or
Roagshigleghigray be 2:1, so that an unsunmarizabl e

el ectronic docunent is one for which the | argest

par afoaph uhformeatted wlecteoras dbamymt diattih determinkeésd be a list, the text

ragraph. Unsu i,zabl.e docunents. may be vie | X

obigiis of s rerepani bttt Hlata%le}le% Fre %feaf‘?é [t be sertippedentifiers and
aRUBRAY] b Ent?h nHAbO iTBHe! QiFhr8dr§C IHoR nCurOGHARA IdMILAR document

is determned to be summarizable is generated from

thahis dstarmgredpios tof o a listi i texd canfents of thefmaragrarihe that do not start with

SRR R
tieonhmrg. Entriestfor Ibafrags\%ﬁmj #0¢ hddedab @it a@@cﬁﬂﬁ?t@ 11 order of

the paragraphs -10 2004/ 042507 PCT/ US2003/ 034048
thet parpgrApl Hntprmatien patthe meragkapkhinferaatian egrovps. i Bie section of the

Y o I.s . determned.to
SBRTRY oq GRS RRATR ok B AL oy LSSk tcumens
waihediaitg the shaiary aushnanidalh@syBenadl aphmstidhg Sonnidht content
a"1l",..a ?ubsequeni par agr aph starts with a "2", a _
may Bif‘é’a@éﬂi eT PAPTIIRB R & &lecyonip dreiyment-es pajratislosegtion identifiers.
H . t [ I i | 3) | .
Skt AT, s ASRARE, ot ) SRR B T o o
farmubleinea spreadshieet Becumednt, sgraplt bebetsextd legemdsenis additibheo section

iR ARP Suhiary SFButaiEPy G SVrira ol JUPTIRZER: Gy CHSREGontont may
corflaih NhtS4ETRGR Ythel @lenftiAtsUBf %ﬁﬁﬁﬁtﬁcﬁﬁl Sl &0 ColdACH B ges and

that is determned not to be a list, The text contents
erobeddné opiectsgrAplesamplatofdo endieddedaobjentiis la spoeaditstet tmhtedded in a
wBaLierns. are deemed to be section identifiers and are
PhcP0aed s €S names in  the summary. Entries for
par aghahsenr 6f agdedritiagt fRufleiMBbiteMC iRy A0 iidudd8 summary
order of _the_paragraph information in the paragraph
datarase feati hewgy Stlpeh camhbe dised foimprove the agquasecyr @ﬁ%ﬂa@ unstructured

. ' t entry.is the
i R e T -
3@ht r Wheanen  distrustnsdde Rl e@frosio midungdn gis d geovidat t ahé edyistem of

15 may igentif other information in an electronic, )
SRRSO SARIPRY a SBRMapn1s gRoAtaed: eF die dogppnt is determined

tol B SR afRat 18 Gs WE&SibEd M Ke sihfry &z&&ba&é ﬁ[e%&éo%js the result
ty to a eet

text I n proxim ormul'a’ I n a ‘spreads
ofttbe swemarizgionpnd| ratredstha formlatiirepiopertios, dadidihg fortt@and paragraph

sect.ion .. P . .
propellues, which are used for section identifiers and other paragraphs in the unformatted

electronic document. The relationships of formatting information to section identifiers
contained in the summary database can be used by a heuristically learning process for
summarizing documents which improves with each additional electronic document that is

summarized.
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identifiers, the summary outputted by the system of

sunmari zi ng docunent content may contain entries for
wordensshenent s of navi gational significance, BCUDOSHES3/034048

i mages and 20 enbedded objects. An exanple of an

enbedded object is a spreadsheet enbedded in a

wor dFfp otissstlonchagdlviating Fmethodafsmmatarigingrdecimprigontent. The

n S ncI ude a s dat abase
HOGERE RO bR PLERCkOGY Boc St TN ABRSG e y o
Dmf:uﬂnbrﬁ QObisttr Motielr @DMyl o Theenithalbagds wih itlNstep 02 oBdetermining
and the unformatted docunent summari zation stage 25

wagter \Wpe rplegtroies feqinest elleiseat sueadsheshe uﬁﬁrﬁﬁd gets contain data

pREMEAEH v AN ShE Ml are §um llbédzdfrkﬁl dégr ?rksheets If it is
content, a summary | < generat ed € docunen

detetrginad maﬂep 402 thet thosleomneic dadinesnt 460 [h%@reahlelﬁbeabbetﬁthe method

e sunna se. then records .the result of
cqmer Pt 44 L RPEishy e meTHod RHANS: % BB A pesgadsheet may
als® "ébh’cginrkgzsér%ﬁfve PP AR ereaaggbcuﬁ’écp@ﬁﬁ i ERorkiiie gﬂﬁatﬁg ?]preadsheet

used for section identifiers and other paragr
Ifihes detérorined atesdersﬂ)dethetﬁw spieadshecturomtains d’dsa‘lptlve names associated

rel ation f i nf ormati on tion
ol TPRPAER, S rcerhd Saa T R0 dEEdfp ghe method
cotERfled Yt atdpesus. StAtC§tE1|) yobear stinfifiarh O 8RSclb@fonic document 400 is
sumari zi ng docunents whi ¢ch i mproves with each

generated baspd en éhe dessriptiviowarksheet tiiaatesi sThes sumEAlyz eafry names are

c?;fl ¥}ﬁ &84(4/(%%@}5 %3 %f)ta rzrgagrhéggg%cf 4112 o G 4 ts orts corresponding

todl TR tharg Conltrgast are The wiveitshesls. geNiatéd 868, ﬁumﬁarnyOPﬂieadlectromc
el ectroni ¢ docunent 400 which is represented by a

desyEnarb APV Spycaetataddensrd poawpes Whish git eragrasshion sanvetksheets. The
vrﬁh%héét %ﬁn%g %reo %erfé?ét&f ﬂsgél ﬂg hte%gpﬁﬁr J{tﬁg W%h&ﬁgé’[? m ﬁle electronic

ocunent a spreads readsheet's con
dotamwnﬁ 4(‘)0 edéantexdmple, ibHthsreamd thiek ummrksheatsd tthethe worksheet names

mglg sr Qf “s‘iw;” rsiﬁég kﬁgegfoew%ﬁrelqréeaﬁeﬁwndmg to the

Sﬁ%mﬁj&%@ﬁg%ﬁgmdshen the nethod continues at
step 404. O herw se, the nethod continues at step 410.

A spS@ad@l@e@cttenmyes whetbercin ROM, cad dhigp thieveleatomexs doduatent 400,

o TSR SR P BIRES i P BapRLSALAER 100 coe

c6iith Al tAlsle @€ S6MitbiXk,| tHen B MBMaRSER6d oh etk tJineVMftcBnﬂ'eH@ is generated at
wor ksheet's, then the nethod continues at step 4

step HaZwilbe names orﬁéltm@dne%mﬁhc AuaBang a@tc@pleqlcfaom/khe cendgnts of the

o385 AP " B RR ECHI O s e

ta'l!itbeoiswiﬁt‘@tsy Thé ﬂ&cdﬁ&ﬁESeo@bﬁ‘s c6r@Bbeftihg @fﬁHe%nﬂﬁkIrk@hﬁ% are the
descriptive nanes, the docunent sectio
pEagRRasTSHaeAdo by dia %éfl@uﬁrﬂ%?rt?bléﬁ’f P@legntarlélttlﬁéetennmed at step 410

th%g rﬂssg BREkSnic ’%{?Sﬁfn@f?t 68@ d&mﬁré’ tzﬁjle otf o‘ﬁ e\%ﬁsr ﬁé}f fhe method

cunent 4 I'S genera ed based on na
cgemeesadtatbpfddd. t he wor ksheets. The

Step 414 determines whether the electronic document 400 has a page structure.
The method continues at step 416 if the electronic document 400 has a page structure. A
summary is generated at step 416 based on contiguous ranges of pages in the electronic
400 document, starting with the first page. Each entry in the summary corresponds to a

range of pages in the document, and has a name which describes the range of pages. The
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wor ksheet nanes are generated based in the position of

the worksheets in the electronic docunent 400. For
wexaapssp7 i f there are three worksheets, then PEEUS2003/034048

wor ksheet names nay be "Sheet 1", "Sheet 2" and

"Sheet 3". The docunent sections corresponding to the
caleutnationyolcthe prgsraages is fresaforks hewfigirabd@ merispy pgmber of entries in

det er m nes .whet her_1he and thus the el [
o SRR R b giph o Babs At Pt bt 40U Srogpt for the
rahg ebmmﬂdihg% tHelastele@ia P Bhigy, dBe bimabér FQAgekoSeach range is the
contain a table of contents, then a sunmary based on

nyRhert ¢fppagcs fin dm dasieent,cdiyided byt g meximgme pumber offgpdries in the

RS, Rk B (S b 47 SRR OB EERIR to the last
sigAhasseamyds fige fotl bl etkmagdefn the dotumeiny lessethe isimtdfehe number

25 table of contents,. The docunent sections )
ok pages ih BiRthy Treseshdl gaﬁﬁﬁwmé?ﬂ Al gep élr‘bt%@h@e electronic document
I r I LES: | taakl e of
ABTARA DTN e SR, Bin UM LRI, R 8, D
el ecStepril8 ddrmimes whelthesthn etectromit dbcuraertt 460 eomthins text formatting

T TR TR TN IR T -

Ifah®3@Btrehib Webhéht doddndthRntill RRE fRAkINBURRHrAktiSE, ¥R iftdiP the text
if the electronic docunent 400 has a page structure. A

insthmeactroiis dgewraenitdff informatipd uieatidadlyetden theedreuimgnbdetermined to
ranges of. pages in.the el ectronic,,400 docunment :

of BT AGEAnR Cera b S s R A2 DT Hex g method continues

aSHEPTRIQ, A0S IO WsuniBary fof eRGfectoniRadREmient 4018is generated based
docunent, and has a nane which describes the range of .

op depets formpiing - inforpetion 0 4¥lgy pypmanCTrits @03 doteyniagd by examining

| | O . 10EeS, | ..

R Lo b RRORREOE o PREEP s ffifiiging an st

elstiiarae ocahieht aRinghtexinforinetting finfoagsiton i3 illbsrapddet FIhi X At step
docunent 400Q. Except for the range correspondjng to

Whe syamagyiofdhs clepironjc dogument 498 s gensalgd Dasssl @ paragraph text

et 3 it _ ¢ b

PYSREE e el ies” e QeI UF GARHTEE parflokif GBies and

paragmaph mext pptterifie Annethed offsuantarizerg annurtforenat@d géectronic document
corresponding to the.last .suppary entry is the total

i GHBEREaP g B 1 HURHBEATEAIC: § eae the sum of the
nunberG. §f isPRaGRswdhart L iEstPHGr a MAGAEE -of | fundrhariAng an unstructured
determ ned at step 414 that the el ectronic docunent

el¢cifonio decumesnt hsine text fagettoginformation. t Fermethed generaes a summary

of ARtP e B R SRR Bl BRI RO, gHE method

bégHPWRIthORep 50X of travdiBihg HNODIOM @6 BBlldctig ife\e| peesrapl® Fdrmatting
types, font styles, and font sizes. |f the electronic
teiierapiion. iy cegh patiagraphyin thovrsueiurygl eladtenmimdo@mment 500,

oyl IS BSOS AT SR e oo
nhabeidfehamticsdn tl@ﬂﬁhrﬁé‘i@plﬂﬁﬂt@ﬁopbﬁiﬁsifﬁﬂ@@ fiadt fontapedt@2format text

O herw se, the method contjnues
in the paragraph, and the text segment tlormatted with the first font. The font properties

p]

includes the font name, font size, font weight, and font style such as italic or underlined
text.
The method continues with the step 504 of creating a map of font properties to

character counts. For each different combination of font properties collected in step 502,
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at step 420. At step 420, a summary for the electronic
docunent 400 is generated based 15 on text formatting
WO pdosnosd’ on. The sunmary entries are deter m nNRCAI/DF2003/034048
exam ning changes in the text formatting information.
A nmet hod of summarizing an unstructured electronic
ﬂi@om@ﬂe‘hﬁ fordi prgperéing 16 ter nepuinisf eori@ins gyt eetry which maps the

%glgt:;ogqﬁt ' n R eGrt1e§5ld%Ae‘1t cg\brg éqruA]IZEd glgg%{] 4 cﬁgragttc]r% in the

il e Blet:ﬁéﬂﬁlc doaiheitn500 Whechs uﬁnﬁﬁma@m Wlﬁhsth@rﬁopertles The
determ ned by exam ni ng par agr aph, si zes and

mgthodgoapries axith e stepring of srepang adisbel Rayagrarh l,ﬂf@rgfwézﬁn For each
PR L ALY Tl i8R RE AREABR htion s
cdﬂtan@ bakhtry hihih ihelind exgtha fm&t padgraph setmmatingzandgteininformation for

unstructure el ectronic cu nt USI n t ext .
thegraraarenthep! fjeﬁﬁeér%iepo’% ng ﬁggh%lac setSeuheheHefapl the text
érgme%f‘ fdfﬂl%&éd‘%tﬁrtﬁééféﬁt ?c_%t]gsoﬁuﬁkgotﬁé’ WEBbLf %%ﬁ[ﬁl s indicating

resent ed 25 begin
theit e}j tho zha:_ractens du éhes parggtahle aROMrinatted lelthcﬂhﬁ sgme dont, The method

mat t i d.text inf E
SR 3 R FireoUNEf rOReNRE seweBieh BF SRR deHEPSopEtographs
frbhethb '%fhgf%h'lﬁf@)nﬁ%dlﬁﬁéte@nhﬁ? !pﬁﬁgfa H@E&ﬁﬁlﬁ% non-space characters.

al i gnment’, “paragraph indentation, he total nunber of
Thi areizadegontinvest Wish ;tim %tgr aph of f:mtmg)mmar off dwardctar qomets to fonts.
rst font e t te n.the ap
Thi, sttt fefiee bt ag b et B R R Wed in the
uﬁmbm@é@aséﬁdn@sd&ﬂmeﬁsmm afd idh@edtedbasea®n thd BRp oFifad properties
font weight, and font stxle such as italic or

to,¢haeactar sawnts exopied imep A84-hAd siep Al #.foBts thitere y3eé exteagively in the
f
mgsgxfjlwﬁ&e& E%@t%ﬂ?@ ﬁégiﬁ?@é %fggt Qx’gio ﬁ@% %g?e E&ﬁs?cfefréfto §£‘ U AGHSonts that
fqma}amxt Iwéj:‘c/hCle Inbe e tvelid Bu&nﬁlh@p?rﬁ?lZ are refidvADidR0 teGARSO0F character
PCT/ US2003/ 034048 0 ont properties to
CRUIAT 5 {QIHS- ¢ it ’éo‘ﬁﬁ‘%'{%%edaw Beidr V%&Jﬁr 3wtn1£ﬁ§e gpjgp of characters
o opnt
BT iOle Tonl Qo RBREE rehalafief GO ARMIB: Lnhét than o
ccmﬁgur@ﬁﬁthmmhdhi ch are formatted with the pr operti es.

1ot TBY miiod iRt e o S1 B oF uchine 8 st ol gelif fofts,  vatia

fdnbfheal‘értﬁi)sfeuﬁﬁl@ﬁ QRos8 | VAIGEK Séthain IR EBRD 0T QBarabiee counts to fonts after
paragraph information list contains an entr ch

Stﬁ]héﬂ danset fou ea%valldrfamtagxeam oﬁfrhamctqrsh @)r@ﬁﬁec{ with the valid font to

nf or | t.he ra I I ec; at s :
B &f Cuirs B RloBRRe o ' €T o R ugile meeshola
P&@gﬁpﬂ@ wﬁ@hnafe trRE fovintalited ReitH VAlRd fon@nbrel ot GA¢laded B theeoenerated

size of the paragraph, thus indicatin that all the

SEnRAct dhe methedsonsamay v ther e S1 frett @entinist : mapeof formatting
t t 0
pﬁ)ﬁgﬁlggmgg P2 Egag)hnﬁ %tli]ﬂ% . g’@%ﬁtﬁg ] c\%attéh h{lﬁg Stfé«? gng?) §% character

counteNtd Ifentpaureaagefchph sﬂepfﬁirzmlﬁe @alid ifsmt hﬁmﬂ’eatecﬂ)aﬂt agsrpaﬁh@ and the

cont aj 0 non ace characters,
paragrap Hmmat?on Igt createg at step 506. The keys in the map of formatting

properties to paragraph information map contain formatting properties that are used to
determine how likely the paragraphs are to be included in the generated summary. The
formatting properties include whether all the characters in a paragraph are formatted with

the same font, paragraph alignment, paragraph indentation, font name, font size, font
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The method continues with the step 512 of creating a

map of character counts to fonts. The map records the
woeoodes250f characters that are formatted w th PEDOST0051034048

used in the wunstructured el ectronic docunent 500, and

Is created based on the map of font progfrtles 15 to

welght, ardtielr nmmswhﬁtbfattw lsHoOQeépambﬂont Ayl tvepcls nflicates whether

t hat n n t .
o B Bttt roE S k) T valed Rppdtl LT 464, G rom the
pﬁ@@ﬂbl@ﬁnﬁoﬁﬁh@orﬁ hﬁt corfd@pdilfﬁimg e ipaidatpis iif thetunforvaitted electronic
urmar entrg are renpved fromthe map of character

d%wg QQwhish aee fopmatéae witly ﬂ@ef?lélﬁa}ﬂl%ﬂop%ﬁlﬁ%C%t%léﬁfhlnéhe key
f ont
Fom: TP A poRSREL bkl RSO b by erting

tliﬁd)l@heimetdn&ibsan tRe pamlgfapguhﬂﬁn‘netnbm fiets hBbd eac'ﬁh@rn@’ajiio @hformation
continues wth % e step 516 1%1 creat]
1

RPBY IedfbsiT UhpafiTsh ot Ghicspssiied oBat tride st ﬁgé’élu&ﬁfm then the
pﬁrﬁ%@b]@ iﬂf&rﬁaﬁi%n@ﬁﬁ?r‘?g reénitied 3o 3 Cﬁéﬂt ?fthﬁ QNS Bk s%%mﬁed is in

si nce or each va font e ratio of
thccﬂa;t af velid fdnts, rtlnt eyt tmistmctvrh ffioth fherpardgpapht information. If the
nunber of characters ocunent. is |lower, than.th .
ROy B o (3B BRI pHE PARECHTPiangion, then it i
ad R meteqshradrigh M@rhdtibO N theRhBddi0b thdGhleethapped fethe key in the
generated summary. The nethod continues with the step
nB8p8 Ve wep af ifornaiiing propertics rtmtagrﬂj»h lpfqrg@tﬂom essomred such that

oAt MRmdebar P Sine B T p SISt IR B T e generated
sirh@aMadre glafcélﬂ first irSthe GhQR idélle Plar e?ﬁ ihfbBmatddiifol Peragraphs that are

par agraph information I'ist creat at step 506. The

leﬂﬁt)ltkel}’rwtoth@énﬁﬁ%?ddﬂ thegrgrated yEnay eepplaeqdlgstiip the map. The keys
a@;%dﬁ&{ h]t% ‘g{é&ﬂ}lg@ﬂe g%fg¥ fs%%s%wr gf ormatting

roper are use mne how |likely the

par a@ﬁmhﬁ/oa{e@s trothb endpnefl fogtasiting ptdpertipe ne pataghph information, the
summg formattin opertleg i ncl ude whet her

omger of [% cfﬁatr kex évgeiaﬁ%qaa%gqrggho the pefondtfeyd1sydetermined by

f r
cérﬁ%ﬁ%ﬁ?l g%%afﬂn%aﬁ‘%g*fnl%ﬂg? %hftltggllgggﬁ tl}é’l?é{y@g PR £ V\brSt key’s font size
pi2for) Sp2EE a%%/tdﬂs%ﬁﬁdlﬂﬁd Se®nd ey g fitnt sis |p«:<bperuydiheaﬂﬁsﬁrst key

ie/ B Pefbraihe feeaRd ke el tRLSeeps ey b Honf it plop iy speeifies a greater

@6 Kie thé Fsst ke Y %‘m@mﬁspé@ kfenah€ s@Bhd k89 i sraBrell Mefore the
par agr aph infornation |i st correspondl ng to paragraphs

firsh keyre her@nmufi the fabtekey » nitegragh eligementSoopetky seciies centered

f ﬁ éﬂmnag]%}a se%o hey:;,fsg oefs]?lg) t t | ﬂ?f ﬁség%? It Ié%re(gg rﬁ‘{oget g%ecjorr]ld key. If
tHRakasHdAURR’ J P A AFH AlRAndet Bif oﬁéﬁtﬁ‘ gipd@iﬁds tceritatedriext, tuhr D ghst key’s

the entries in the ara‘g i nformation |list. For
dessatet,phem greagspondnfyriger befarer e ifissteleey. |Qtherwipg, if the first key

[ 0 f S
eg%tfeé tljia? éfé rt]ﬁet ﬂltgra%%gﬁgga{r éag#r?pkpﬁje f&ﬁhattt%g le‘{h h 18£ntlc§i foﬂt and the
s¢cend ke dbesomot} then lthes first key iherdtied Hefdrexhe ﬁe:mhd key If the second
specifled is_in ist of valid fonts,

ke spegHiSE thattadldthe rcgﬁﬁaf’tﬁ’é* B BYPSEAN AT @mﬁ&t?JSWIthu an ifptical font,
and the first key does not, then the second key is ordered before the first key. Otherwise,

&

if the first key’s paragraph indentation property specifies a greater indentation than the
second key’s indentation property, then the first key is ordered before the second key. If

the second key’s paragraph indentation property specifies a greater indentation than the
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10 key is not already in the map of formatting

properties to paragraph information, then it is
w@oaeds25The paragraph information i s then addeRCT/US1008034048

val ues mapped to the key in the mp. The map of

formatting properties to paragraph information is

figt deoy eid inslgratptioh aropepir pnaibn sepdnsk kel i Ardessd before the first key
R AR kPt Sl ity e LI P ey

dpw R@) theh thefiest Ikey o brcfeﬁe“d pforegha pésont Haly. alifehd 5edoﬁ&$:by’s font
likely to be IPC| uded in the g_;nerate sunmary
1

wistghe eaoneagtsps:% heolddpxt apdehg digst keysedogg il then rhresqealeﬂ key is
r%hé&!a B tﬁ%‘ﬁrs@k M OHRrisE S Iehkst ﬁwgacﬁ*@@ tﬁﬁé’ $orlt Btyle, and the
the map of or nat |ng prop erties to paragrap

secohd keptdoesnots then the ﬁmt kejr it belefddristforeele sevonélkayi dfithe second

K RATIoR G AR O AT P10 LR Rearor RO e G 660nd keyds ordered

bE®YSthe! first B, T OltRIwiseYifShd ﬁ?stt k%z Zsﬁec%ﬁesoﬁﬂﬁe?ﬁﬁe)ﬂ font style and the
specifies'a greater size than the second key's

sesioné kpy dpex ngt, thehdhe first kiy ris ordiersd baf@re dhelegoodd tkeyo rIé the second

LSRR G USRS KL B ) SRR o

of R 5dféR the GRELbY., OtheRisehE (586 andfdeRY ch&ra&bfiah ekl unstructured
before the first key. Ctherwise, if the first key's

elsairene depgwment frkenstiopnatisd vith the &t spasifiasdnt e dent npetin the first
k%? g1a}1t}§e oq'Fh%ﬁgd tbxﬁt\é tzleé ggnﬁr c%ed H) %%fo{ﬂﬁ ggllélée 211(1) ﬁlgee ecoﬁd key, then

theafisgkephis airﬂ@amefor@ rtl@@eédoyldsm;rc:l ift 8rre ertt fved dh@?abters in the
and the first key' does not, then the second ke

upEeRER! BEFBIIC (HeIment dhatias formyagied wiithethej font speck efi'shy the font

{
ok iy SBSELF G 2yl AR i 285 n e
fiket Ykeglothen rtlod secbhda tkey he of deresit bdfene hhs fostderye dOHetwise, thhekeys are

Sei%nd ke¥> e eaugl, Bag}dzg‘treggz%agp S r,ﬁg {ggc‘f’qﬁ{éﬁé@g 1ntlc1>rmat10n is
n%agg&f t'oocgl thé QWS aré”Q% N9 1iBe 6 Eﬁ{cluﬁ%b{ 11%j %eﬁ%tﬁdtsﬁﬁﬁlary.

sec key 1s ordered be ore the
Ot heilie sethodi dontingesf with thekggp S2Qarf agn«a&phg dnciammmtlerparagraphs

{ { de {1
wBieb Rt 3P B henide R Flsputis Hophnfth wd s dfrmasipd with a
chEbREER] 60fehad aﬁa@ﬁpﬁ%@ﬁé@tl&fﬂdat ik funidueEn IBE @legtrdﬁﬁ&/ dScument.

paragraph |ndentat|on property specifies a greate
keieenmaprised of Harmatieg infomnapon? apd¢sgnbehabove, is created for the first
f rnlpqﬁtgg § r%%rdégﬁﬁ%@%éﬁso&h ‘?yelgl kg 8? %%)81{1(#1 gt%ftﬁé g?s% Eu)égraph in the
ukdthefuitéd @lecirbnit hdocliest 586y’ K {henkeynekight inp Itl&:pﬂ’fab)/of formatting
specifies bold text and the second key's does not,
PIIRERICE He Pripgiepk eljifqrmalippe fheg BEPIEIagion heotEsBOHNg dg . contiguous
e
PEapHE. SRR R b L Bl MR Rt SRR o Hhoumant 500
f(s'mattn(ﬂwkthyhe propertiesiesreasinéinahe ke rémoedd fem.the map of formatting
rwse, if the first key specifies italic font

a
pgqpf‘,ﬁlgs toprjagpRh i@k ey does not, then the first
key iTfie QhER6E Q:oﬁﬁfl@ésewtltﬁeth%e&éw %2!2 eUf g!:ﬁer&tnfg RCOMfmary. The

key specifies italic font styl'e, rst key
swomsrynis gendrifed by hierasiog drduglethe |ksyfmndbc gup of formattmg properties to

paragraph information, until a key is found for which there is more than one entry

mapped. Summary entries are created for each paragraph for which information is
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before the first key. Oherwse, if the first key
specifies underlined font style, and the second key
waelomg/ 0307 then the first key is ordered bef or BCT/082003/034048
second key. If the second 10 key specifies underlined
font style, and the first key does not, then the _
mpppeshtp K)eth key.oFgeeedh Behderagrand, fhe semmpagy entry name is the text

' iy f c I, | .
oGS Wil 56 ARG b ChARBRAE" T4 BB o1 g looni
deéunfent leerréspohdinpeoi datle duishathentty iy theageetiom of ke dddugient which

key than are formatted with the font specified by the .
coRjins HisnBIpany Aty agicd @ keyhare mappeds torparagegil ngormation for

e : efL..a : -
oG SRS SR e ERCE I F gyt
ntappéd &0 dyf thenfitst ddywi Altetnhévdipgnthespmanidyethabybd benstracted using

name jn the second key than are formatted with the _
PggRerh ﬁéftemlml Bichnis henped e by PRI koS s epgp of formatting
pidpeRtict BEp A, i&¥ndionOr dered before the first key.
eriics

erw se, the keys are considered to be equal, and
t he PpHu.agrmpasildwsharthilbstrgmgr espethdd nyf surhmanzing om sformatted

ed to by the ke re equal ly likely to b .
| R 40RO Lo RETISCBErEiRed YU RE Heiifipnatied electronic
d6&hdn ¥ee wifidhis rfiftesthRE B3ZPDOM.I EHP Vil CiiBRih tetdtid 602 of

par agraphs, whi ch _appear at the begi nning of an _
travasging dhe POk tavealloct pratagranh fugh feat tdadp. wikion each paragraph in the
conmbi nat ion of fon n ra - Dr ORErt i€ i
P o B tead e B0 B IRl AL TR d B mumber
of eharaétbisni@ {hefsuiAERApH) andathe deRCEdniets abake 1pmiagraph.e arks method
for the first elenment of the paragraph information
cogtipues withdhe step P84 96 AEatinDH2 pHagRPh drforastigyy lishh Fon eachgparagraph
: r C [ . k .
oo BN R R, E WP icaitdhy slforlfont B contains an
epay adichpinciudésotheahfoamatidrheriletted at siepicdB. CIirer @sthod dominues with
to configuqQus aragraphs, starting with the first
ﬂ}?a?‘ﬁ@r h© ﬁe’?lﬁgmﬁn?lﬁ?q}’é‘fle? e‘gr é?aé"c%i‘%ﬁi ‘&’L@gci{m@éﬁ{l ’&)Glon'sl’ace
clflé}&fﬁisgﬁ)?n Y rsg}g% T QR81akibR isC OThAIRRR ! dBntithees KRivh {12 step 607
renoved fromthe map of formatting properties to
op arcagmg p mam b Dparagiapm siz89 toT haragraplh dafonoatodnu dEke wiap tof paragraph

the, step 522. of ner.atin he sumary. T su Y .
SieE (AR Dy R I PIeaio o Gtsar e eraue] dfe R P fpformation
16 ahd thb RFORNAREY fob 8Schl hradIAG AREY, innthe Bt wKIBh corresponds

until a key is found for which there is nore than one )
tethiempmben pp elepracterarmile patagrins Bhemep éapedgrddovuch dlad information

araqgraph for, which infornption i s.; = 2004/ 042507
RS g B IR T . ile rlOrmt¥isR 108 IqtEE faeraphs
apaRdbanh thd fep.s WIBRP 0./t isyddiaiBnddswhdiBerttBX infosi@@itgdNlectronic

ormatted with the first font in the paragraph. The
deamngnd A0QFs supenasizabley dirthe ratigsd sive of thedpressiiarrarany to she smallest

O :?‘% | egt of Cc .
p%g%ﬁﬁqc n aé?rﬁtgh{i )héeéozlg#r%%})% @%%Sﬁgldh g\lrlr&e}p gsi ? qﬁg eghs? %Orcgment 8
suampezhbioaphtha gnethéd corftinnesedtistp 61ar Gthemwitd, pheemethod ends at step

ragraphs, then the summary is generated fromthe
6@ ragraph i nformation

At step 612, it is determined whether the unformatted electronic document 600

contains a list. This determination is made by iterating through the paragraph information
list, and examining the text at the beginning of the paragraph text contents. If the

majority of the text contents start with a pattern indicating a list, such as ascending

-17-



10

15

20

25

30

mapped to by the first key. Alternatively, the sunmary
may be constructed using paragraph information which

Wo soonegsett to by multiple keys in the map of fRCTEHS20031034048
properties to paragraph information. FIG 6 is a

flowchart illustrating a nmethod of summarizing an
nuppiess wntletets, thencheanetbed contgrigaeaitstepTRE6 nePHsavise, the method

ner at.e of, ,an u t. t
e e e o e e
coaeGitNFromi the paiggrapie mG@@itioh list manel do not istaet WM d bst pattern, as
coI I ect pa [%r aph and text data. For each paragraph in

sacheparagrppihhat dees metrttarbyioth 4 Hg pattern, a summary
ent ﬁr t%x? th%g% nﬁﬁlteeig (Jop Lﬁj&ﬁ tgg ??1 ot QodtenUGP Rl n}%a%gr?,ph. The
aracters I'n the paragfa e text contents ©
sebh@n pﬁﬂ&gﬁrﬁf@ﬂnatt’Eﬁealermbhmdlol:ﬁrnemmomwh&hvmohhsﬁdnds & e summary
604 of creating .a paragraph informati list. For

ach
enpiey i HieaiSALOT SPIEHRING MCOTHRPATY UEY BRDF o ks Eﬂeaéenﬁ?éﬁl&raﬁé@re added

:ﬂﬁ’ﬁrﬁ I gt Vi
tomﬂll chi n%ﬁlﬁ%egs (ﬁ]e I n éorgfrrhaetL i%fnthggﬂll %ggfﬂgldﬁg?n@fgh B the map of
pdFgrapte iscdtoopms graple infosntdion: [ bl G05e sfmmeri grgerated from

thg araELARDy B POHHPIR G o B b IRt Lok FRE ith a fist
pAREDQE deQBe UBSvaNFb eddh Pabde®phGff tHsONith haRt hatend a summary

map ‘of paragraph sizes to paragraph infornation. The

emgyis cfea]mdrvdglsa phme &5 copiedtfronp thedgrtanohtenisiad tireparegiaphs The section

eat t| n thro I
of Sk S AL b 0 B RE B eney i
th%%)écticﬁh édﬁ@alﬂiﬁg tHé) slﬁﬂn@@rémmits Entr‘ibstfbﬁpﬁtlagﬂaphs @k added to the
characters _in the paragra ph. The maE i s ordered such

sumpraery; aspeiding foote arder &b peregkmhagroIpREon b die Bap of paragraph
S o 9 L0 A8 o

coMisth Rery dohauuf&\m radditiedalebediffersnile ordboadistepst th&iOghows in FIGs. 4-
summari zable. If the ratio of size of the |argest
6-par agraph to the smallest paragraph is greater than a
conf gyt ahl s ({é glhgf, ? &Zpe%fol'me& grbﬂeh@r IQQ&L%WB}S in the
is Summari zable an hod continués at step 6
néDvoek. M&Em;tukﬁe pregramchredudts oﬁthesprespant epdical3tn may smcélple computer
612, I s determ ned whet her unf or ma

1né§r%@1(oln6 StoredyoR A FAPUeH §orags 11'1]@ (Blemoaf o% %l}e?dlgobile device or one

oGl NeRRtd 8P ths dERASKPY féatisRIolt ORROMY Rhich are written in
paragraph i nformation " |ist, "and exam ning the text at

atchalabegwithitigdasérihdddogiar agr aph text contents. If the

rﬁ{j? ] t?’ﬁgfnggqrﬁ siﬁxé‘ﬂgg Qlté Qﬁé)%& & o% 5W i av%ac{ocﬁment content for
méB4 tSidRRiCalisal V820 Q@&@l%ﬁ‘&%scﬂb@ﬂfb Ohs eRémpletyirBéthod includes the
then the nethod continues at step 616. Ot herwi se, the
staps 9 chnalygingi aronteat spelpres 0y Progertagselyithing an tgjectronic document;
umary e e
oF RSB0 D BRSORERED 0L G vty
ofiimaryl éfitieedéctsdfromsthe contents of the electronic document based on the

analysis of the content structure or properties; and providing the document summary
information for a mobile communication device. The content structure within the
electronic document may include a table of contents, a plurality of spreadsheet
worksheets, a plurality of document pages, etc. The content properties within the

electronic document may include text formatting, paragraph formatting, paragraph sizing,
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descri bed above. For each paragraph that does not
start with a list pattern, a summary 5 entry is
wee@anesomnhose name i s copied fromthe text coPCEOSE03034048
t he paragraph. The section of the unformatted
el ectroni ¢ docunment 600 which corresponds to the
ete uPnaferpblye the Yest avaitable eotténd rstrgoitre Phprapetties veithindls electronic

oS O B B S AL, b,

thé PfePériaat drsbdimehth thenamniry etgie@ gicaRlbctidZased n content structure if
par a&r aph information. At step 616, the sumary

it @eﬂﬂ’@ ehledollewed b diffrsensas a)gte&tmﬁrwmh Eomekwed! FraRblenand then
fogg{’?‘g?}? Ht}gergngg [ﬁ%%aﬂ}%%%lrelﬁm é&ﬁbsi&a 1 t&% é%rrg t&r rb?r%m product of

thé tpaéseit wpplivation iisdludeat4 edmputer Stornger shedimind; r@ndl somputer program
created whose nane is copied fr om tw?%q t ext contb?nt s of

lnttﬁ@tleéﬁr sigios . (T REIBiet FBTEe SHeditl WA AR-SEFRHRbIE on & processor

| el EQF &S E Byth8] tent

o A, Sp9BY R, W ek o008l g conien

stﬁlhtulrey on qm@ertlﬁrst withm felepomg rch)phmem; egeactd@mg docurhent Isgmmary

in qlilgmmgi%%w & 1p u{fq%@tn%a% or g&ﬁé’:ﬂgﬁ {y cg‘ i Sadar agnq:nes selected from

thQ AbAGHERE tﬁ@él@&fﬁ%ﬁd @burRE bRl RAGHS hnfYAEBY tiel dditent structure or

docunent content may contain may contal n fevver
prapitiies; oraatl pooviding f eh@ndwnmndes@un@nepmfmmﬁloghcfm # nmobile

Fl Gs : The net hods descri bed herein may be
CO&EFWF?@&?‘I&/ ®%8ne or nore servers in the 20 network. A

C ONMPAtBfveP FOOE M iR GUfimad§ infoEnAoRSRA leleaRphic cdti@ents includes
may include conputer instructions stored on a

orceompumere stoswag@ FERMIAZARTDFEeHEs t HENnBhi 3 styeiyrede document
' _one ser p k
R R
urbe s etirtddAthfbragitted dBIcm@bntCaﬂi’ﬁ’ﬁﬂiz&tloh/Qi:rh@ds ane stpparred dscument
for sunmari zi ng_document content for HPbI | e
SUSKRFHLARHEA T RResel ds, Portitguped, to genskaty &W‘P%@dn opation by selecting a
NY pfed
PBASID G LR Syl Sh LRt SRRl BB 48 hcmined
cahtei NEicture gid et fiedi ng tkﬂ@(ﬂlmﬂanmcs dm’mmqntl nflde nforinaited document
whi ch i.ncl udes an a I urali.t

of. .
SUGHIRARAYIOR PGS 1% GPUSRER R BFHE DGR CLlogpiign by selecting o
pltaBity SLMIMAYCHIRR RS dleOfordi ook Bied o@lfdlff&@nces in content
content struCture or properties; and providing the
foumaitimg id ensifiedrin the 3[}:ctrmﬁlo doeant. Tbe uastmsbiredunformatted document
conmmuni_.cation device (ﬁPconter}t structur
C e

SUélprgérthagﬂp Cpragé%ﬁ%m)n%g;e BERgLa mary &Pﬁ’@gﬁ{l E;X seFectmg a
pREdHAldft inhaSPERASS TRA anVWBlkEhifetdcuRet Yiseli 1y d@ﬁferences in

docunent pageS, etc. The content properties within the
pahgeph sipecindo elaetrmindgeumest ude text formatting,

g e e

el@ﬁﬁdmcla\d@blhrﬁ&{tg t6 QRdKRE c@hmuticatich Aevipgsoipeludbes seirtdnj B wireless
the electronic
communication network, and a mobile communication device which operates in the

_.

wireless communication network., The server includes one or more document
summarization processes such as a structured document summarization process, a
formatted document summarization process, and an unstructured/unformatted document

summarization process. The structured document summarization process is configured to
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docunent is identified and utilized in the selection

of the plurality of sunmary entries. In the preferred
wepdvemiasent, the sunmary entries are sel ect ed PEFES20051034048

content structure if it is available, followed by

differences in text/paragraph formatting if avail abl e,
geamatet memmsryf difbonativnbly deleetdnge acplyrality pgrsagm%ﬁ entries from an
oAgrEun o bipRTcBEr D e PIREke LB AR PLAREE Rlnifilin e
elé&@hwmoo@ﬁiénﬁoﬂﬂﬂtf@ﬁn%@ gloaiimentnssibnuaizatios pﬁdcexseﬂ configured to

the conputer storage nediumwhich are executable on a

gepelgice SWBMary drfogazionaby mglestitmar Plurait Ohatpupary gfnings fom an

elgclu%%lcrd%%h.{he g&ﬂ{ dl?f’ére%@% % ZbR@nfro ﬁg&lﬁg fdenBtibd i HE Blectronic
or proper nan electronic ocu nt;

dogemeniat Thbgnﬁﬁﬁuﬂﬁﬂtunfdm‘rmad/ dddhnent surmmbiizationtpiredess is configured

i ncl udes an assenbl age  of | ural j of .sunmmar
toegreTalEs SWRMaRY BHOTHGRR B lchhg élnlelgf%lfy PF SUBMEEY Ffics from an
el AU M R Hastl oh MerraBAleX $h Dadbrabh Rie M ﬁ{ét electronic document.
structure or properties; and providing the docunent
Tisumiedgssi ednommeicatoon heiwoak ris bédndiguedin wogmeungate the summary

0 B RS Al SR L LR cleoni

dAQRMAENt sunmmari zation processes such as a structured
docunent summari zation process, a formatted docunent
sunmilrd alavieotespripmastslatesntd eme example of the present invention. Many

BBBEHY 2 S  REHRRR SRS R variaions

wihiGBS Scdpe FId hephlicebrl OF tedxafmdle; aBheuFarBIG. nfshowatah @Iﬁample in
by selecting a plurality of summary entries froma

which @ mebile ceprymsAiohdaite HIP eprpmBRistiet Mied ogyment Service 100

Rk SHEH08 s BRUSHES 105 0B SUBE AN commnican

ddwli@@ 496 cas requekt Winedict dogeloetromi e dsmmentsyfrom ftbe dodunoamt service

selecting a lurality of summar tries.froman

&1 8o pi <ontoeeiFn v Deibe JoRR S FPB G RV L g HgiWorks. The
inb QiBRL ddsBiéhe q‘FeP%:h fih B ﬂeéﬁtegll'lﬁalﬁ{sq{ifeﬁ@% €ovlR GHARMbractNgl suitable
unstructure /untformatte ocunent sunmmari zation
changesdasedhsolognf i gured to generate summary i nformation

by selecting a 25 plurality of sunmary entries from an

el ectroni ¢ docunment based on differences in paragraph
WHaZ BClainddne: el ectroni ¢ docunment. A system which
facilitates the comunication of summary information

for electronic docunents to nobile conmunication

devi ces includes a server, a wireless comrunication
networ k, and a nobil e communi cati on devi ce which

operates in the 30 wirel ess communi cati on network. The
server includes one or nore docunent sunmmarization
processes such as a structured docunent sunmari zation
process, a formatted docunment sunmarization process,

and an unstructured/unformatted docunent

sunmari zati on process. The structured docunent

sumari zation process is configured to -19
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WO 2004/ 042507 PCT/ US2003/ 034048 generate sunmary
information by selecting a plurality of sunmary

we@piorioesof rom an el ectroni ¢ docunent based onNPEI/US2003/034048

predeterm ned content structure identified in the
el ectroni ¢ docunent. The formatted docunent
i zation process is configured to generate
summary information by selecting a plurality of
summary entries froman 5 el ectronic docunent based on
di f f ér enc @smethod aftgendratiiing soahmbryginfodeatiod ferdni eledtivaic document
el ectroni docunent .. The .unstruct ured/ unformtted

TOrge M A QA R Y G AAD (SPBE R SOMPESgT i gured to

gener, - :

R i S S e R S

on digeheatgrg decunrenp awagragp nfeinzamni whichén@dhdsst amassemblage of a

ocunent . The wi.rel ess ¢ i catign twork is
PR 5h sty it iere i RO dbe Etty o it phigdogpment based
oh ShParliBRis oF thPEOMEMt Siakdt@8 ofl BMipeRickandesponse to a

request for the electronic docunent. The above o
descPiptding the| dacesent sumaasy dnfiraaben tfhe ameehélst communication
di ‘%gnti on. Many variations will be apparent to those

KA edgeable in the field, and such variations are
within the scope of the application. For exanpl e,
al though FIG 1 shows an exanple in 15 which a nobile
comuni catlhemediodi ofslaimg, sHhien APBAEEBZW t h a docunent
ser vi V) | . e t . .
it er g e e & MAiRE ing Kokl shidfnfler, MBperties somprises
idbatifyirga 14D6 afonteatjue die detmivaic dguimert. el ectroni c

docunments fromthe docunent service 100, and may

conmuni cate with the docunent service 100 via

di ffgrent g KSof B8 1 iﬁmp%ﬁ?,igg%cri bed herein in
the recited clains intend to cover and enbrace all
sui t athlerein ZBe cdvhngfesnalyritge dhealoatpnt sthhetird ©r Ghapentids comprises

} .- 20 04/.042507 PCT/ .US2003/034048 .CLAIMS 1. A
141%%1%% %gpuﬁaﬁﬁ% Psﬁnr??&slg?fﬁﬁ@r%ﬁﬁ?%% B’rtﬁsﬂ%@ﬁ% ogyent.

el ectroni ¢ docunment for use by a nobile comrunication
device, conprising: 5 analyzing a content structure or
propér t i edhoimethiod afigladmde firther eomdpdingnt ;  generati ng

docu . ry informti which. includes an . .
ass e%’;gé\eélg l{g%magy OEP %I%agpf Zlutl%/ ‘%g Sk rsyli}'u %tﬁfer 08 SPIORPTUES Fgmprises
iden@Middhepluedlite of Socdehhgageh Brhe eltceododusmmdntbased  on

the analysis of the content structure or properties;
and providing the docunent summary information for a

mobi lse o GRki (F1aihd , AEMlcE Eomprising:

wherein the act of analyzing the content structure or properties comprises

analyzing text formatting in the electronic document.

6. The method of claim 1, further comprising:
wherein the act of analyzing the content structure or properties comprises
analyzing at least one of text font names, text font sizes, text font weights, and text font

styles in the electronic document.

7. The method of claim 1, further comprising:
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2. The method of claim1, further conprising: wherein
the act of analyzing the content structure or
wEe@pestsies conprises identifying a table of PONUSIW3I034048
in the electronic docunent. 15 3. The nmethod of claim
1, further conprising: wherein the act of anal yzing )
t he ®dgeantthe tach afupralyzing thp conical sEBAPFY Esproperties comprises

4 PRl Ml SRR CRERAGR L EROEPAE dofment
further conprising: wherein the act of analyzing the

content structure or_ properties conprises identifying

a pl 8ral i tye grethed Qi sann 1o Agther coMPIRING| ect r oni ¢

docu . T : j r : :
comprgiei, the JOE AP AIAFRS (£ ofoht sEHEARElor, properties comprise
identifyeuyg differencesun @amgrapheires in s elottpuic desumanal yzi ng

text formatting in the electronic docunent. 6. The

met hod of claim 11, further conprising: wherein the act

of apal yZirgg mdaeCONIfM 1SWhereiihe st PREokh&fon is provided to
conprises 30 analyzing at |east one of text font
theamelile commurfieptionsieyies withewt thé electrana¢ derusnensind t ext

font styles in the electronic docunent. 7. The nethod

of claim1, further conprising: -21 WO 2004/042507

PCT/ Y$2003/ &bt prodiemsirodicheodgtisiaf: anal yzing the

content structure or_properties conprises identifying

di f f ecempulsr staragaimedi@bh al i gnnents or indents in the

11 ercem ents in th
Fur  RRPDE BB Bhpelips MORATEL P Ll A ot

cont et coddpited tpud@amringirueiond beise eaapiableem a pideedsof for @enerating
di fferences .in _paragraph sizes in the electronic
syEaReERformgtion i ape{aqBaniGHoeYBEbY: wherein the

sunmary | %ﬁ%ﬂ%h Q&t.bﬁt. sﬂ%@t\dfed&ﬁ)r(r) X [rtiésn%tlﬁﬁ bh lgfectronic document;

comuni cat1 o vice wthout the ectroni c docunent.

10 10. A gemgpatingrdgenmgniasunpnag unformatompwhish nocludea an assemblage
conpu conput er m i nstructjon

. di _
St or Bt 2oplut révaggﬁﬁnﬁfl%?yrn §P€F§g“§feﬁt€€l fic f SRR RIethe electronic

Pr 098MndRs bAdea bh IS a8 FANESIH R s Bu e r PYeRRSOdnd
for generating 15 summary information for an

el ect r oni proyobugrthetdobyment summary information for a mobile communication

device.

11.  The computer program product of claim 10, wherein the computer
program instructions are further executable to analyze the content structure or properties

by identifying a table of contents in the electronic document.

12.  The computer program product of claim 10, wherein the computer program
instructions are further executable to analyze the content structure or properties by

identifying a plurality of spreadsheet worksheets in the electronic document.

13.  The computer program product of claim 10, wherein the computer
program instructions are further executable to analyze the content structure or properties

by identifying a plurality of document pages in the electronic document.
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anal yzing a content structure or properties within an
el ectroni c docunent; generating docunent sumrary

w0 pdoswosd’ on whi ch i ncl udes an assenbl age of BCT/US2003/034048

plurality of summary entries selected fromthe
contents of the electronic docunent based on the
anal ysis of the content structure or properties; and

20 provi di S YA [
ool 12”38 A5 U YT gt AL, SR e computr
ppogegn amstyetichscire drtlodr @keoutdble whernabiza théeomtantiietare or properties
pr oglr aminstructions are further executable to anal yze
by realygRg &t frmatngdi éhcorleqio PBSIL 25 by i denti fyi ng
a table of contents in the electronic docunent. 12.
The conput er program product of claim 10, wherein the
conpuber phegeanputemptognahi productr ef falaitthdl, extesreihathlee computer

DY RFR AR EROR 15 AP St Pesaire e bt RueHbeg o propertes
by NRaBLRGt t%i?ﬂfcﬁnﬁﬁ%”ﬁnﬂxe SQtrbdic dR@nANPHISKhAEROMBPlurality of

product of claim10, wherein the conputer program
spmaan erfirigh selecied f flomHbe contsotivbihe clesiranial gocwment are based on

.content .structure o operties, by identifyving a

iGRERNY oPeier il RRRhE P pe tost B dosl Ot

docunent. -22 WD 2004/ 042507 PCT/ US2003/ 034048 14. The
comput er %r ogram product of claim 10, wherein the

conpdfer The oepraprten Progieni pieduer ef falaipndpP, exlesseinapice computer

1 he t r ' .

PR REEI SN SR xR TAES ] oo RO SRt or propestie
by ahblyzihbent tengpoheof fexo o mames dexit foaf sietsitert ¥ont weights, and text
mherﬁ%n the conputer programinstructions are further

fout sty éBIﬂl??l%Pt’é’ﬁéﬂ‘%ﬂémFWe content structure or

properties by analyzing text formatting in the

el ectroni ¢ docunent; and wherein the plurality of

sunmafy efhei esnmaére ptegtarh r prodtdte of adientl Opfwhdngin the computer
el ectroni c.docunent, are b d on 10 jdentifyin :
PEREFHR RGOS ATE R ReE EReGPIEaioL PHBYZE A1 pre étrﬂaa{ﬁ Q properties
b? 8&éﬁﬂﬁﬂﬁg dibRrent BEINGRBYHRN aliRHAGAR B} RIdeAN A 1Rfel&chBhi® document.

wherei n the computer programinstructions are
further executable to analyze the content structure or

propegtie by anal yzing at | east pne .of .t.ext, font
nanedt t oxter il BBl proffd, of ik 407 Mt e computer
pildzri® MistSitibmRSart Mt eREREAbION fhalls Wi tdntent btrudtif or properties
conmput er program product of claim1l0, wherein the

by ddgptitans diffesaeasan nasaeranktsizsn i Beslectprisdocenraut abl e
to anal yze the content structure or properties

19. A method of generating summary information for an electronic document,
comprising:
identifying an electronic document for which to generate summary information
having a plurality of summary entries;
in the generation of the summary information:
if the electronic document has a predetermined content structure, selecting
the plurality of summary entries from the electronic document based on the

predetermined content structure; and
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by identifying differences in paragraph alignments or
indents in the electronic docunent. 20 18. The
W@ 0vpl32807 pr ogr am product of claim 10, wherei nPCTES2003/034048
conmputer programinstructions are further executable
to anal yze the content structure or properties by
i denti fyi ﬁ@letWHS%éf &@c@gcmomcg&ca@eafpmsqoz@@t pwppﬁ@s selecting the
eI ec fu?:ﬁit ﬁ?ﬁ@ie e% filb%’lt ttll?ﬁﬂ; c90 u&%ﬂfelgat%d 09 differences in
ry | orn* or an e ronlc decunen
conpﬂm&mngmtpﬂ@ambiylng an electronlc docunent for
which to generate sunmary information having a
plurality of summary entries; in the generation of the
su y i : f 1i ¢ docunent has
a g?ggete?ngﬁﬂgk@gﬁfg%? gtﬁ%@turéaﬁie 2cting the
pl ur ptoviding fthes summiyy @ifdriiation fin assponee & ackqusst dor the electronic
docune t based on the _predeterm ned content
dagumeof By @ mobRlg conmnusaan 499507 PCT/ US2003/ 034048
otherw se, if the el ectronic docunent has content
properties, selecting the plurality of summary entries
fronkt.he @“hemeﬂmdiqfcmuﬁefmhblamprMjS fferences in
5 20. The ne

th t d _of .cl
furt HaPe ERHE RRGMGE Sar B Rip EREn TR hiaRS! siFRRARDAo content

ptdﬂefti%ij I%@Ib%ﬁné ﬁleé})lﬁﬁﬁtﬁﬁfsufrﬁ{ary Betriel &oh! ﬂh@ 'el‘ectrgﬂi@ \@dBithent based
by nobi | e ¢comiuni cation device. 21. The nethod of

Onﬂdﬁmﬂmﬁsﬁﬂuﬂﬁﬁaﬂlﬁﬁhpr|S|ng. 10 if the electronic

docunment has no predeterm ned content structure and no
content properties, selecting the plurality of

sunmaRy efmhéiméahdd @M dldig edewhseii thelpradsRithineds@fitend Rtructure
di fferences in paragraph size. 22. The nethod of claim
C@QPﬂ%ﬁéﬁﬁﬂﬁofﬂgﬁﬁﬁ%detern1ned content structure 15
conprises a table of contents. 23. The nethod of claim

19, wherein the predeterm ned content structure

conp3.sesThe phethad iof yelaifn $Qr Wad&heehe predkeheried . codfént structure
24. The npethod of claim 19, wherein the predeterm ned
ceIBRiseR & Peyralilyaf serea r"?@@egspl urality of docunent

pages of a portable docunent format. 25. The met hod of
claim 19, wherein the content properties conprises

t ext 24.f or ithe trhethod of claim 19, wherein the predetermined content structure

comprises a plurality of document pages of a portable document format.

25.  The method of claim 19, wherein the content properties comprises text

formatting.
26.  The method of claim 19, wherein the content properties comprises text
formatting including at least one of text font names, text font sizes, text font weights, and

text font styles.

27.  The method of claim 19, wherein the content properties comprises

paragraph alignments or indents.
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25 26. The nmethod of claim 19, wherein the content
properties conprises text formatting including at
wo e@sn43pe of text font nanmes, text font sizesPCT/E%1003/034048
font weights, and text font styles. 30 27. The nethod
of claim 19, wherein the content properties conprises
par ag¥-aphAapireintontasnerating senmery ifarmationfon eF4ewy documents,
003/034048 28. A server for generating summary
c$§$ﬁiﬁétion for electronic docunents, conprising: a
st rugt gtreduddc dotuthers UsimaAadtiodn ppéseSwhithi @Bnerates summary
enerates summary information by selecting a
indprgpagiont By é@le@mm@ﬁyrq IR Gies Eery ghjelectronic document

i S T e R S S

docusefidrnsieda ﬂomﬁmma Nspnmagsgionh |p¢d$tegse nehigh egewmr yummary
i_nformation bé sel ecting qz} pl urali ty of . sunma

IngPETAHRE B BFIFCinEct SLLPIN § HORLHETIGageR g clectronic document
b£’def1 bRIBMRGERcek Th EME %mﬂaﬁ{ﬂgﬁlhiﬂtﬁ&d'ﬂ %télédtl%ﬁlcl (ﬂ)c{ujﬂ@nt

el ectroni ¢ docunent. e server of claim?2

furt her corrprl Si ng an unstruct ured/ unf ornatted

doc nmmari z ss which generates
v T ety B REBE sl ol 1 1y of
3 U MR )(m@t'i‘ﬁ&ftﬁx%&uﬁfo?ﬁ‘a@éﬂ 8b&fdn® r&hﬁnmaﬁ‘f%ﬁt%l? Rloc@s %10‘1%” generates

di fferences in paragraph sizes. 30. The server of
SWhEAry) zﬁonwﬁ@nebm swlmim;gr%@éltr@m mwmmmemmss figot @n eslectronic

content.s.. 31. The server of claim
GG, B3 Al erEn B MRSt et st ruct ur o
conprises a plurality of spreadsheet worksheets. 20
32. The server of claim 28, wherein the predeterm ned
cont 3%t sThecseres ofcelan 28 svherpinyths) pliegetélﬁma@fé (feBigat structure
@ﬁ&ﬁi %ﬁﬂegpgnﬁgﬁyer of claim 28, wherein the content
v At fi ing conprises at |east 25 one of text font
nanmes, text font sizes, text font weights, and text
f ont style 34. The server of claim 28, wherein t
cont &ht fgﬁ?raﬁe%"’ieﬁ Plctlaim iesh e3einathe aprsdelPIaineR rﬂ°§teBY structure
facilitates the
:@%% hﬁghﬁﬁﬂfﬁgéﬁﬁgﬁg%l ggﬁatlon for electronic
docunents to nobile communi cation devices, conprising:

32.  The server of claim 28, wherein the predetermined content structure

comprises a plurality of document pages.

33.  The server of claim 28, wherein the content formatting comprises at least

one of text font names, text font sizes, text font weights, and text font styles.

34. The server of claim 28, wherein the content formatting comprises

paragraph alignments or indents.

35. A system which facilitates the communication of summary information for
electronic documents to mobile communication devices, comprising:
a server having a structured document summarization process which generates

summary information by selecting a plurality of summary entries from an electronic

-25-



10

15

20

25

30

a server having a structured docunent sunmari zation
process which generates sunmary information by
w@eioeotisny a plurality of summary entries fronPErUS2003/034048
el ectronic -25 WD 2004/ 042507 PCT/ US2003/ 034048
docu t based on redet erm ned content structure
oG Pl?ag i Bn BredrsEningt eontems ciirpstitre ideniified) ésghe electronic
deqiayRi cation network which comunicates the sumary
|nfornat|on to a nobile comuni cation device in
r esp8ngeelasy cmqmemn fietwotkhehieh ecinanicated ﬂ(blmiﬁﬁﬁary Information
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39.  The system of claim 35, further comprising:

the server having a formatted document summarization process which generates
summary information by selecting a plurality of summary entries from an electronic
document based on differences in content formatting identified in the electronic
document; and

the server having an unstructured/unformatted document summarization process
which generates summary information by selecting a plurality of summary entries from
an electronic document based on differences in paragraph sizes in the electronic

document.
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