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WD 2005/ 084007 PCT/ 1820051000431 5 APPLICATION Title:
METHOD FOR SUPPRESSI NG BLANK PAGES I N A MULTI - PACGE
SCANNI NGPROCESS AND SOFTWARE THEREFOR 10 | nventor: Ron
van Gs Assignee: Visioneer, Inc. SPECI FI CATION 15
wWOELd3/0B40001] The invention relates to a net hooiH2a05/000431
suppressing the display, printing, and data bit
storage of blank pages r N roma set of scanned
docunents during a nultrgﬁg éAggngouble- si ded node
scanni ng operation. 20 BACKGROUND OF THE | NVENTI ON

.[ 0002] The. .| ' el j
Tiiedpro o ML EREEOL P ERE e B d BREES A ondi A
conmuni CetANNING PROGESS UKD SOFDWAREIEERBFORIAgE Of
sequence of static images in 25 which the |oca
light, or density variations conposing the inage do
Inve@br: varyRaMﬁﬂKHi ne (e.g., a docunent imge) by a
appayatus. [0003] In its sinplest form t he
Aﬁm%bentlggm%%%p%lses a software programrelating to
mul ti-page, or double sided scanning processes,
wherein the inventive sofpERiEARORIN am suppresses the
bl ank pages of the multi-page scan, reducing data bit
storage, elimnating blank page display in a 30 fina
anggunent, and elimnating blank pages in a printed
ocunent. [0004] The multi-page scanning process as it
exists prior to the invention does not elimnate the
t p d
[oGAPTAS Suveiifices 1 Lhefiby T QopShai woTighn LI, ?gd data bt
storege o6 tlasl pagee ssultin gl p agiad scanhest dmquaré@m ng@ rollti-pags er double-
e.on r's conmputer, it disallows printing
SldSﬁﬁ mtoﬁgscgn%eg & glémt 0 achi eve reduced paper waste and
al | evi ates pagination 35 issues.

BACKGROUND OF THE INVENTION

[0002] The invention most closely corresponds with USPTO Class 358, wherein the invention
provides for communication or reproduction of a static image or sequence of static images in
which the local light, or density variations composing the image do not vary with time (e.g., a
document image) by a method or apparatus.

[0003] In its simplest form, the invention comprises a software program relating to multi-page,
or double sided scanning processes, wherein the inventive software program suppresses the
blank pages of the multi-page scan, reducing data bit storage, eliminating blank page display in a
final document, and eliminating blank pages in a printed document.

[0004] The multi-page scanning process as it exists prior to the invention does not eliminate the
storage, display or printing of blank pages during a multi-page scan process. Not only does the
inventive method suppress blank pages, thereby reducing data bit storage on a User’s computer,
it disallows printing of the same so as to achieve reduced paper waste and alleviates pagination

issues.
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1 WD 2005/ 084007 PCT/ | B2005/ 000431 5 THE | NVENTI ON
SUMMARY, OBJECTS AND ADVANTAGES [0005] The invention
conprises in its broadest aspects, a new and uni que

met hod of utilizing a 10 software program which
werzb@rosmoral cul ati ons to determ ne and sSuppPEEEBAIFN00431
bl ank pages in a nulti-page or doubl e-sided scanni ng
process, thereby elinm na{d pgymenReN Waste, excess data
storage, and resolving pagination issues. [0006] The

i nventive software, once installed on a User's

IﬂgnggeQBﬂﬁg#§$§%}§§an |s(%o EZ|ZCLU|Ir?g;82tigPS to

doubl e-si ded scan, and to select an 15 optlon to

[Oo§gﬁ'g$ffpl|ﬂg§]%lggg€l§} 1\1%91 bté hgggsé%llﬁp%%tgka ey rﬁ ve! rﬁ?tgod of utlhzmg a
softha¥® brygesh GMich l’perfbm&ﬁlcul‘dﬁorﬁ ab delamehs amds s.uppxesﬂ the foamb pages ina
as vi ewe ut er SCre

mujtiPages Y ou%gar suéﬁda:f rém%?roc%s&nﬁgﬁ’eg% eggmlaﬁm% ngger w%e excess data

stol&&%@rang%%bﬁﬁfg%‘églaﬁﬂmhﬁhéis t he scanner's scan button
simlar to the feature.i

[O0B6TES Boiviatnn ProibIBLOBERECS FURPT. RO ASRANE  slec
frogwsgﬁlgﬁk ﬂoqw&l&etﬁatttﬁ@scﬁﬁfﬁo b&£multipage fordeutis sided scan and to select an

pl aye the i nvent ft wh
optidratot PSSR [BDGHT. I TH0D APOHLAF (. Hpsigale check box
sel%cggg S%eg}g)éi%% g§ﬁ§%eﬁlsbn 1R ihvRARUESAMRR SEaTRHaNd viwad Bn a computer

stored as data bits. in a User'
scregnput er, the bl ank pages result as part of a fi naI

[OO%?? ,Ilﬁreus&rj (l‘f%?rf ate Q{x] r&%ijogtb%xt %rn AR GniliReAwWHEEE U%erhﬁbx‘isses and holds

current state of the art
thebdcaunter’R Scapctapeton amelaptq i dehtire it AppliceniZy oWk apteRicO. 6,480,304, The

prcﬂ%tfg%ggmrgsisga é’§ %‘Eehﬁcg étE)nSlau%cﬁet% the #a%e Jsgrem%%&ﬂ%% displayed by

thet?aﬁﬁdhﬂedsdﬂva&kwnmgﬁﬁqme&adlvﬁa the saftvcareniexdat a bits which

a u ace on a User's hard drive, th

(0GRS G ise e e CHERIBG PSR L pISeE oo i pnd plank poges re no

onfy esgdréd‘itfs d%lt?'a?ﬁts B 4 Ukeed cfmyutélhﬂ@ bhak pagebesseldas part of a final document as
Sequenti a

scanagdion O SRYE irb; %gﬁﬁa?cggn%wﬁtlw%p g%ccg(l%gt %zﬁ%v\g{he art, blank
pa%egge d(;ﬁrﬁ?ﬁhégﬁ}?ag k&f&ﬁ%@g%@lﬁn&k ANKUseBRasRAERE t@ptht tifdbetment. Not
only does thls cause a waste of paper, such scanned blank pages result in stored data bits which
take up space on a User’s hard drive. Further disadvantages of the current state of the art are that
a blank page printed may then be numbered sequentially, aﬂd result in hard copy documents
which have no data on them. By way of example, a ten page document may include thrée blank
pages and render page numbering redundant.

[0009] Once a User has placed documents to be scanned in the scanner, and selected multi-page
mode, the items are scanned as is typical to any optical scanning process. The inventive software
executes an algorithm based upon detection of black and white pixel occurrence to determine
whether a page is blank or has data thereupon. This determination is effected by the software

calculating the total number of pixels on a scanned page, and differentiating between the number
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[ 0009] Once a User has placed docunents to be scanned

in the scanner, and selected nulti-page node, the

itenms are scanned as is typical to any optical

scanni ng process. The inventive software executes an
wiogoosios4ent based upon detecti on of bl ack andPGiiB2005/000431

pi xel occurrence to determ ne whether a page is blank

. a e .

ofg)ghn!tgﬁ%(ego%?d vvttg? gﬁ%ﬁ& lag-l{1 ?lgg 1{6&{&2 tP@lﬁlB%btl?% g@f\’gﬁg factors for
scpnsxig| otio high amdanwadsopaxge meglesd  The feswleing iconclusipnidtthe eofiware is a

ﬁl\xxﬁlotn%l‘fl rcenltq,:‘ge i@a%?%gr{t%ﬁsg)u%ﬁngdgvbéﬁﬁﬁag? Qa%ﬁa]exgm&e below:

Addltlonally, the inventive software factors for

II IIUU

E T REP Cond) UGFBn A PORS CL B we o PPISt  und e Bl T3E

Hi&h&ehtige. THiz geelooent age is deflizaad iRy ratidsyeds in

the table exanple below 8 5 x 11 linch paperAgprox

Lewresplutiancel s drP-QPR80 Bl ack pi xel s H efrlesspage? | gh

OrADAA e

resot ution 34,000,000 34 or €55 Yes Low resol ution

9, 000,000 9 or less Yes 10 [0010] To further clarify
[00HY Tetfoutkertciabifiethe abeveitebie tei ivventiesf sofeves reeagnigen the surplgs of pixels

I b

wRUEREG B ettt R oSO RS BN ARk fPEpage i blank. 1¢
for sxdpipdeykhe hfmber fob blaek pimpls eorraspandm withean aybrapé awhbepiok 81cg less in 2
loﬁorregoﬁzétgoglr%s? \gclhrt 2% h less\;/ ?n %?%n%Pgélg%on?;calg tﬁé d)ﬁgesﬁ dePerfhined by the
invensioé pifocess toleeliankt he page is determ ned by the

[ ti. to.be Dbl 00L11] Th t
I R e e e TR
fuBétRa e Bladk fidswiir pidelituuhis @Alyfas @cmm‘ilizmghhaﬁk@ragh Ivhlee of wh1te pixels.

pi xel counts only as tq ut I|2|n g gSrae p

Then inventiyex gqfievare Fisg ORipEES | the OB e &ftv fé%nal before
cdnbi&tifORt6 38tonaN @r Bfabl@ B emee. AbndenBe Boriveisioalis b&ﬁ}ﬂét@ the process of

converting it to bi-tonal, or black and whjt

Onc
detesminingRl ages is g)erg"@_mwi @s @nth thedlask gad gzglt%plxel method The User must

se%@{dﬁﬁ\%\gf ygceg og ?1{1 MRASS ik irk apeegsfvm gtﬁﬁca%éaﬂ of {m@k&s&s

e pi 20 sel ect
[0g 2] yidhe prigmanppurpese @ﬁ cqm@em auvmaeer funeheer @Epivigls i taayppress the blank
e T
PSRBT Ry PR A e THE BN o it moy b
a hade putphoe staplb heriowhiok wopld gedinarity ¢dose the aagewtx rdselt in a scanned stored,
certain defe

orgqlrilafemplggeaz nv t a%fo@exfareréiyws gonr e RDSRF 51gma gradatxon to compensate for

the occurrences of defects on the scanned page, and will determine that a page with only staple

marks or hole punch marks is to be suppressed in the final document.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention is described in further detail by reference to the drawings in which:
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a hol e punch or staple mark which would ordinarily

cause the page to result in a scanned, stored, or

printed page. The inventive software allows for the

| ower signa gradation to conpensate for 25 the

wocumsngtees of defects on the scanned page, PEREB2#SI0p0431
determ ne that a page with only staple narks or hole

00WA g BIE K Scrbdnsh@? cREnpid ISR sl é{bﬂt\me { h 43R LRCL TP Rhtog b
R e e S S f ﬁggﬂ 08 box, as
dispiayeA On 8 spiSs eRsapuer BRREN n f ur t her det all by ref erence

0b L5t 24§ AWoRGRark BurkithEte st 803 BB 4R
O 1 B2005 00043 ] & o%lfif' e’%lml 3 O B 38T pare scan and suppression
0QW&Nﬁ@M§$of t he |nvent|ve softmare s user interface, or
I [ \ reen;

[061068 Fg% 5393(& E‘ph gl'dﬁ Fx% t‘ﬁg ﬁglr@%@%ob}f?&ﬁr?i% égﬂggcf g‘{ detgrmme Whether a
dqgum@rés%mcbﬁ Scdmeedmldtalrk- pagemescbsuppmsted apdr essi on

L7 00 gDl BRI T

dodurentinid be scanoedoe lightaine paketsoppdassdd, | . €. page not
suppressed; and [0017] Fig. 4 which is a graph
i ndi cating the cal cul ati on schenme as used to determ ne
DEQ&I € DESCRIIUONNINCIUDIGBE SCMOTES OP CARRYING 0BT THE
o te) pressed. DETAI LED DESCRI PTI ON, | NCLUDI NG BEST
INYEREIONE” CaARRYI NG OUT THE 15 1| NVENTI ON [0018] The
followi ng detailed description illustrates the

ti f l e t f limtation
CopfY e i faviids Brecesoiae AliertrsRe iR TEY BF FEWBIe, not by

W@W &l ikt RRA | OF (BN BRASHIANSE th Mvgﬂtf%q "fhlst B&cAtlon WiLINEEly enable one

nd use the invention, and descri bes various
Sk@ﬁ% iethera fa makgianguae the inyentipg, apdrdespribeserions erehodidntse sdaptations,

vaﬁﬂ%nk‘ Sdﬁérrﬁ{wésh&d ﬁk\é@ Ei‘ t{hQ thven g %Qfe%]o? E)t) ncﬁﬁ%ﬁ;\gﬁﬁ fre presently

are present i eve
beb%ifieﬂyqbﬁgth@bQStméesvamnmttf{emeqomn t hi s regard t he

ur es; frcient
sufficleotly wamplek ais dndllskinitk ea ohe slhheﬁ ar theafrt sfieich ssofitvarer @chitecture,

e iripErticomor B ST Wi PG By Ens SRRt veition

[0020] Figure 1 shows a screenshot as displayed on a User’s computer screen as a user interface,

‘[0(?1:%%]%19 ?% fch othég Eﬁve %%16‘19 dh%t %8' rm rfgl!lfalle i 1¥ tsgmfﬁp fegures; although

or dialog box. The User selects duplex or multi-page scanning mode by clicking on the
checkbox 10. The User also selects skip blank originals 12 by clicking on the checkbox option.
This selection indicates to the inventive software that it must perform the calculations to
determine blank pages and suppress the same. Finally, the User selects OK 14 to begin the
multi-page scan and subsequent blank page suppression.

[0021] Figure 2 is a flow chart depicting the process from insertion of pages to be scanned into a
scanner, through the calculation and determination of blank pages, and finally to suppression
thereof. In this process, a User inserts a document into a scanner 16 and launches the user
interface as in Figure 1. The User may then select 18 duplex and skip blank originals. Further,

the User may select grayscale or black and white 20 as the mode for scanning. The document is
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25 [0020] Figure 1 shows a screenshot as displayed on
a User's conputer screen as a user interface, or

di al og box. The User sel ects duplex or multi-page
scanni ng node by clicking on the checkbox 10. The
weenisawe sel ects skip blank originals 12 byCTrB2e05/00¢31
on the checkbox option. This selection indicates to

schrined 128y et the EneenfiveNedtivatd) 8den 'p%rf&Hx%tthP enb s (}mng he determme the total
det ermi ne es and suppr

qlc |.ations to ?
COpie® f;gxﬁgls %8; hatanped pags %‘jseroﬂé% Is’é‘@t eplaglation is (petl'ﬁsgled, theeinventive
soﬁ@armdletetmlﬂwﬁheﬂféaﬁﬁﬁ)é’d%% &Hﬁéﬁl ARk d?%; Hfeup&o

ure 2is a OM/cﬁart depi cti ng

SSsi on 0021
[06#@ %{J‘g% Eae%ﬁssc%‘\n%‘?ﬁs @@W%‘W f(bﬁ inyerfiys sefovdre tescomtuiredhtd Aalling within
th@threﬁﬁ(ﬂdi‘ RS ! Ldafh &Ly
paxgee ESEHLBH ahd Hllgx%a ? )L/&{t‘%@ssd&%p ’fhg@g%e r%mapﬁ 8?@ 8#' {8 document
to 8?1 SfPWS or BFI&%%% Iféhetmer sdanrsd it @eteamch@d mmmmam@ oobdow the threshold

forS piRAIN&SuntsS 1R ce as.in
1gur e 1. Th 2}511 !qu ?e%sqﬁ (VII 8 4 ﬁeg‘i“é‘%? ahigelly,ithe scanned
Owr@ﬁkméy bgprirgeds StOﬁlet ﬂ!ewlayeﬁBZIshfs bla!sle pagey sel ect

[0@BR¥RERAL S aﬁ 4%5 ng PohLe }\27\% og g@?eg%g%ggns oF, defining the process

scanni ng.
by mdrivh 820 @57/905@@41313 aEccsn;mSMd E2ghre 3uitliidates thew@dHth @onducted by the

e e 1 Bl e ot ¥ Sl pigrorm sonsire o “darc

scag L Enceapagelindritiosly Iﬁo@:@@eﬂ of a8danet IRe dlggﬁﬁlﬁh bi’o‘i‘nde§ QHn‘é’@ bfnumbers
e |s bl ank 2

rnines
34 gzﬁfecrﬁ ga%%sRon%gc}gl] pnf oxb oagee aﬁqy\aé@ ip gsskg@g@mﬂw@(ﬁy thy average
plxbh&)unmﬂsm wMedessaﬁatn\ean@dmm“g%m Iy 1@% N é?ic #)ixeﬁ V’x‘h% Qk&shatch 38
%reshold { pi xel count, and there e cont
rep Bag?nés f gma leyel pepriseReep wlte f59m whish d@é@ﬁme COﬂ@nttto bb euppressed
8lloWedGinCthe FinkNg f
o det er 3 e%l tno b(gdqgli%gtn k!A Seqéageg Rg%ﬁ}o et %Egg ha’l Hre%i Gprmined by the
mv?ﬂtgg@p fond wn@lh}ervp asg@e b@alggg)pcpleté‘glejdxﬁ Qowmds mslkﬂng |betow or above
the B Righf v%lu@s?f()t?ée: écfﬁgx{reldﬁ Flay z’ﬁ‘qgg F%lﬁl& trj;a;be\écsentage higher than

rinted
0.0 1@/@2)§]thq:¢0@a,j| rcegntstmndlage imddﬁh&unedltarblefs}taﬂnbe ab ldadC darak containing

kit gl defining the process by which

COnp e sd%%?éggﬁgﬁg qgl&%@ﬁpllshed Figure 3 indicates

[0034] Figireydr ieptesantson dindltae dlgoyit}mhm thkbof FigBR! 3.VeAGS! bWRkRric range
ata, and is therefore

et her a d
conre%ggc?st t&%lrb?xe aaélr%calgnggﬁ &dﬁ{c 23?5 B@ﬁg ¥ groge,gpp&gmp?ge an average
nun'{bleoo:fé;sstésjom thepageRNdRtified D BItBOFikd! RBUR rlsoa’étgﬁﬁneﬂ b"yemgﬁwentwe
h correspond to total pixel
softy ﬁret#%@flﬁ%@ be}%‘f e sqlectodtbegfinkdidg, chei memmdﬁspnnhed fo lack relevant
cont@MeIcAg Rl will be suppressed in the final document.




pi xel count 36 as will determ ne the dividing point
for light or dark pixels. The crosshatch 38
represents the signma |evel, or percentage val ue from
which to determ ne content to be suppressed 20 or
allowed in the final docunent. A selected threshold 40
has been predeterm ned by the inventive software and
will serve as the breaking point for pixel count as
resi ding bel ow or above the 3 sigma value. If the
scanned page is shown to have a pixel count at a

Claimssr cent age. hi gher than 0.001% of the total count,
the image is determned to be scanned as dark, or as
containing content sufficient to remain as a valid
page. 25 [0024] Figure 4 represents a simlar

1) al 4arettodnfot conrhibrized dénergmn@o:a of/hg@krpaae&mupmeatsmg@ereof in a

d
multlAHalgEé Scsa%g@gi)écfc%;t cg)%ng)ggﬁ)lg)% € gtg:;hs ofac’iercé%n{r]l % ave?g of'&Xel values for a

5  scanri®dniage, dterPiinid ﬂleomnhlbkﬁ cﬁ"qgﬁem $elbd'eil1thrésh6tﬂ 4aﬂue | 4ndt Suppressing
pi xel count is deter theé%nventlve softmare

page%qngi@pmdﬁreﬁetoa el QIne erg)érra@e? appiededdr ks, the

an av@f"ag@ pixel G8haS B BAHnd LrdAde rraﬁéeedf 1 vARRLA0 that he tBRShold value
be suppressed in the final document. 5 d ains:

for page spppressivnds determinsdiftane hieaueragrepisel wpyndt i on of bl ank

pages and suppression thereof in a multi-page

scanni ng process conprising the steps of determning a
10 2) ravgetlol apioxdihg twwadlaiss] ingilemenfedsio arnmguteaprogram.

determ ning the nunber of pixels below a threshold

val ue; and suppressing pages in dependence on the

result of the determ nation; characterized in that an

average pixel count is determned fromthe range of

pi xel values and that the threshold value for page

suppression is determ ned fromthe average pixe

count. 10 2) A nethod according to claim1 inplenented

in a conputer program 6




