MACHI NE- READABLE FORM CONFI GURATI ONAND SYSTEM AND METHOD FOR | NTERPRETI NG
AT LEAST ONE USER MARK RELATED APPLI CATI ONS Thi s application clainms the
benefit oVOUnioasw3st at es Provi sional Application Ser. NeCTARZ20089606280, fil ed
August 5, 2008 and Greek Application Ser. No. 20080100525, filed August 4,
2008, each of which is incorporated herein by reference in its entirety.

FI ELD OF THE | NVENTI ON One enbodi nent of the present invention relates to a
machi ne-readabl e form configuration (and associ ated nmet hod). Anot her
enbodlnent of the resent |nvent|on relates to a systemfor interpreting at
| east oneMaeH éﬁgﬁﬂﬁ%ﬂﬁ%ggﬁqA@ﬂ)§§§T5%%ﬁ%M¥945¥ ]arallty
of user marks nay bd RﬂNﬁ%ﬁ%ﬁ%ﬁD«iﬁT&H@%ﬂBEﬂﬂ&EﬁERQAABﬁé machi ne- r eadabl e

formmay be a lottery play slip, survey, test, or the like. In another
exanphfh { S i Snterpret user nark(s) made on a lottery play slip,
surve f I n anot her exanple, the systemmay interpret user

mar k(s) nﬁ%l@;?)pﬁcﬂfdh%lalﬁfs tﬁéﬂ&nleﬁk@fMVddr&atemrd@hmﬁ[ A@bBéRiohisen (..  For
t he purposes of describin claimn resent invention, the term
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intended to refer to a receipt indicating the selection(s) nmade by a user.

Further, for the purposes of describing and clainmng the present invention,
t he téﬂELEﬁﬂaﬁéﬁé&Dﬂiﬂlﬂlﬂs intended to refer to a mark defining a datum
point or SiGAANbdRheReF|id RARM: HELAIGIERIUSEH niiEhife PaRLBILIGIm Cal cul at i on
or neasurenent. Fur?ﬁe eﬁgaﬁe burpéges (% desch an gng claimng the

presembnﬁguwmnl@ndaﬁhaamdmmnmuber marking cell” is intended to refer to an

area on a formintended to.receive .an i.ndication of
Another embodiment of the present 1nvent10n rela a’[es toa systern for interpreting at least

one user mark (and associated methods).

In one example, a plurality of user marks may be interpreted.

In another example, the machine-readable form may be a lottery play slip, survey, test, or
the like.

In another example, the system may interpret user mark(s) made on a lottery play slip,
survey, test or the like.

In another example, the system may interpret user mark(s) made on a paper or the like
having non-planar distortion(s).

For the purposes of describing and claiming the present invention, the term “lottery play
slip” is intended to refer to the form upon which a user places marks to indicate desired
selection(s).

Further, for the purposes of describing and claiming the present invention, the term
“lottery ticket” is intended to refer to a receipt indicating the selection(s) made by a user.

Further, for the purposes of describing and claiming the present invention, the term
“fiducial mark” is intended to refer to a mark defining a datum point or standard of positional

reference used as a basis for calculation or measurement.



desired selection by a user. Further, for the purposes of describing and
claimng the present invention, the term"scale invariant” is intended to
refer to weehrgiese or nore characteristics that will neCTahzogeocasder
different scales (or distances). Further, for the purposes of describing
and claimng the present invention, the term"inmage sensor” is intended to
refer to that part of a canmera which converts an optical imge into an

el ectrical signal.. Further, fqr the purppses of describing and cl aimng the
present | nVaiFofT FRRIPaOY AReEPBednt AR TR R RFR INVEnTor. dhRASEN { B of er
to i depdrifn¥icB® AlinteR@SH to T E¥Br R RISLELEH ANFMPARKHEPHD BciWSET indREHS: of Il t her,
for the purposes of describing and claimng the present invention, the term
" pl analesipwisicteicaon by 8 uait ended to refer to the projection onto the i mage of

t he positi f t.he center of. ,an .el enent, of . t form (e, a.. fiducial. rk,
user " rar ki g8 foFInGRRER <o RE o 8QuBingma a4l ielipt bR R
BASCK GG N2 s Thirtn dbNWENTdr@Nhindh §Bné ot @B Mafaofcrik@dsttRitWvi aFeShangtl i@y¥s and
the like have traditionally been read by page scanners, whose mechani cal
f eedi tifforartsarlestar sissacey)at t ened the formwith the help of rollers and
springs bef i . . i > tly,
scanni ng m@hgglt’)?ogr%%%ﬁ@gs é??gésgflg}o %gg%ﬁ%ﬁ%?ﬁ%gﬂ%%ngwegﬁ%{p? ﬁegt;éﬁgi sregard
a set “dhagealenscs” istietensa tolticnth thad partsof a(cangra whiel caimetristas opticd émhgteisjo Al |
t he regi ?ns,that are intended for user markings as well as any information
not r &§GiScHIFat YW nachi ne-r eadabl e have typical |y been colored in these
blipnd col orgshS0 (AL piELS oPaSHBED AHLAUANS (HUhLADE SrveRliond r's

pl acement of nar’lgs,ﬁ({)%tlgt%eogu?sges gﬁensellﬂgeg ref’rznsugér}lleg1 eessloeﬁ{g}ﬁeaﬁéﬁﬁ

i nvi si“blteptaing secrsuaksii ingntseded do refdirtio sdewisydg thleas ster prosenke alet mosttionrof
process. Additional machi ne-readabl e indices may have been printed in
machi &Vi'§TBFe ink along a side of the form separate fromthe area

al | ocat ed tpryserorTRE fhPoss of QeRAbRglall@ claithBI8RE Bre®dnt iR nRGS $hdiefin Mar ki ng
areas (typically arranged in the formof a rectangular grid) by the

machi rielanFtpesiions chinteadedadalsr éo thamkejagonwott thetimagi of toaapsifiompf hacenter
cq5p eno%%}l IePePne]LP of tilQ orm (e.g. fiducial mark, user marking cell), under the assumption that the

form is planar.

BACKGROUND OF THE INVENTION

Forms intended for lottery games, surveys and the like have traditionally been read by

20  page scanners, whose mechanical feeding mechanism also flattened the form with the help of
rollers and springs before presenting the form to the scanning head. Subsequently, scanning was
performed under controlled lighting conditions that disregard a set of colors, termed “blind
colors” (e.g., red and its close hues). All the regions that are intended for user markings as well
as any information not required to be machine-readable have typically been colored in these

25  blind colors, so that there has been adequate guidance for the user’s placement of marks, but the
guides themselves remained essentially invisible to the scanning sensor. This eased the user mark
detection process. Additional machine-readable indices may have been printed in machine-
visible ink along a side of the form, separate from the area allocated to user markings, to help the
inference of the possible marking areas (typically arranged in the form of a rectangular grid) by

30  the machine. These machine-readable markings would traditionally allow compensation for the

2
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2 Ny 239, 665,071vl 7-28-09i nage shift and/or rotation encountered during
t he scanni ng process, but would not traditionally convey any ot her spati al
i nf or mat w0 20®/0g5930 scal i ng and/ or position in the 3D spataB200Th@652
traditi onal page scanner has conplex and precise nmechanical parts; hence
its dinmensions are typically dictated by the docunent size and nechanica
conplexity, increasing its overall size and nanufacturing costs.

Addi ti.onal | r uIar.naintenan i.s typically needed, t he ncr si ng
The oUBRHI i Y ot HAGFIRS futine PR GRS b Hol e radGHHE” have
been pp 91%@%5zﬂﬁlhﬁ@%nﬁ&%(@@t%cmh %k§%6§ﬁ6§nh@¥@ﬂh$ﬁ&:kno““ tO be
used in the art for readi ng barcode sy but these bar code

appl i cat i oridicdpditanel mirgd@¢an9wha@tcompqutand@rctcaﬂeen@nh@msalfp@rts rheobd e printing

and offer desi ned in redundan that facili at es nsor .
R e T M e PR b o e MR R R
vasi owseRIBediane ﬂia‘hufhﬁ:t&iﬂg cB§te SR itibriVIg Nk QR mﬁhﬁenaﬂcesﬂg YEcdBtRelcdf a
lottery play slip 400 according to an enbodi nent of the present invention

(at t erfitlss inageagingdbe ewnerhipPtt cul ar to fiducial marks 401 A and 401B). Fig.

5 sh det I
5 shove et iyl ApOBPYEN AR LALESTKoRAY: BB BIRAMIRTOD R,
6 shovmage sanews bfiveebdea rkgeWn pobé used inthd ot foe readplgeyaride pgmBOIS, tam thesOBar( of

Figs 4 and ., respectivel ig. 7 shows a view of a_ large portion of

| ot t ercpd w w%trlqna§p?@€w%astvenﬁlr(tnn8tt?lém<>ﬁ faymachipe paefg W56 at es

vapi O ABMd h as fiducial marks

7%9A ?%% userﬁﬁgh:%ggmggﬁ%ﬁ@% ggg&%ﬁngﬁﬁgn blind color while lottery

play slip 7OOB is of a conventional type). Fig. 8 shows detail of a lottery

pl ay ﬁI%F%9€éaﬁ 3&8 Rﬁggﬁgbgent of the present invention

(atteu Oo—tsSs ot rectet ||| tiethar=to t he gl’ld of user marKki ng cells

bounded by W%sn bbb AdysRhR ra)ceorﬁng 0 ariiRWnbdandints Afth@pod elchafal |ottery
play slip 90 attention is directed in
Fig. 4 shows detail of a lottery play slip 400 according to an embodiment of the present

15  invention (attention is directed in particular to fiducial marks 401A and 401B).

Fig. 5 shows detail of a conventional lottery play slip 500 (attention is directed in
particular to conventional fiducial marks 501A and 501B).

Fig. 6 shows a view of a larger portion of lottery play slips 400 and 500 (of Figs 4 and 5,
respectively).

20 Fig. 7 shows a view of a large portion of lottery play slips 700A and 700B (lottery play
slip 700A incorporates various embodiments of the present invention such as fiducial marks
701A,701B and user marking calls bounded by a non-blind color while lottery play slip 700B is
of a conventional type).

Fig. 8 shows detail of a lottery play slip 800 according to an embodiment of the present

25  invention (attention is directed in particular to the grid of user marking cells bounded by a non-
blind color).

Fig. 9 shows detail of a conventional lottery play slip 900 (attention is directed in

particular to the grid of user marking cells bounded by a blind color).
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particular to the grid of user marking cells bounded by a blind color). NY
239, 665, 071vl 7-28-09Fig. 10 shows a view of a portion of lottery play
slips | O0A20r0h15BOOB (|l ottery play slip | OO0A i ncor por CEABUAY/D@HET2

enbodi ments of the present invention such as user marking cells bounded by
a non-blind color). Fig. 11 shows a view of a portion of conventi onal
lottery play slip 1100 (attention is directed in particular to conventional

fiduci al ks 1101A and B and tention j.s direct i rticylar.to
the grid of Hiad ks ki et Patis ahlRsE by N sty (R0 &angrpolRRBienslanin a
vi ew qfpea ﬂHé@ﬁéra&E_&ﬁBM@%b@dﬁﬁlenis%ﬂ RE X)r&leﬁty invkhtih é%ﬁ%‘ds@@ﬁﬁrl{iﬁé emd 1 on

is directed in particular to conventional fiducial nmarks, attention is
di r ectbedndad hyaa ndnelingrcol@).t he grid of user marking calls bounded by a blind

color, andattention is.directed.to the "cl.ocks" (that is r ki ngs
2 ong one. il S iy oFReT o Tel eGSR Jancrhdths by LG CRARERS,
provi diirdetcdadpidtiemal tol@inbhtion@DadEHiA1gnake el @A had /A 0BIE hid Rddntien i§et&esi
according to an enbodi nent of the i)resent i nvention (of course, as seen,

the flipRegiower inbs erid ofpycamaking ellshounded byf a Pigd colgh to (A) at the top of
Fig. 13B). gyong 5&&1@?% {%S&eéfa%u dr 1 JFRLRY %5151(1%{%%{38& VaiREPHOAL Poopsed.
and advan C

ot her obj ect ages of I's Tnvention w ne ‘apparent from
t he f @htkaditiongis ddisetddpin @articakeentoi convemjanat tfidmoia rhdrk$, hettencion nipadiydcreg in
figures. The figures constitute a part of this specification and. include
i |1 ustPREHGAE (@ HsaRIdhintsst Brrkinecplisdoanded W/%h%m% folah anﬁ Riteritongp dirgepd Hus
olpectf @d?%%ﬂ&hwig%hé %ﬂﬁ%-a@?ﬁﬂel&%&?@é@@ STthOfFs). THE 1 NVENTI ON

e the pre

Det ai | ed odi nent's o ent 1 nvention are disclosed herein;
however, i tFigss 134 abé 18Rdkos tadldvdhhapraviding hdditiosd deertveglirdegts are nerely

dd ¢ (LR M TS RS i SRS G BN (e g O irse.
embodig8&hS theffldwh EontiAU& Wb RNA) &t thBbERSIRGT ¥y, BSAIL wfatrtaé {opeof Fand 3Bt

restrictive. Further, the figures are not necessarily to scale, sone
features may be exaggerated to show details of particular conmponents (and

"M ended’ « obd Frudrafisios ThadSfen o RIS by Wiear EROR Blfuey 5
st r uctadv@itag@B @f this invention will become apparent from the following description taken in
conjunction with the accompanying figures. The figures constitute a part of this specification and
include illustrative embodiments of the present invention and illustrate various objects and
features thereof.
20
DETAILED DESCRIPTION OF THE INVENTION

Detailed embodiments of the present invention are disclosed herein; however, it is to be
understood that the disclosed embodiments are merely illustrative of the invention that may be
embodied in various forms. In addition, each of the examples given in connection with the

25  various embodiments of the invention is intended to be illustrative, and not restrictive. Further,
the figures are not necessarily to scale, some features may be exaggerated to show details of
particular components (and any size, material and similar details shown in the figures are, of
course, intended to be illustrative and not restrictive). Therefore, specific structural and
functional details disclosed herein are not to be interpreted as limiting, but merely as a

30  representative basis for teaching one skilled in the art to variously employ the present invention.

4
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functional details disclosed herein are not to be interpreted as limting,
but nerely as a representative basis for teaching one skilled in the art to
vari ousl| ywereploays43he present invention. 4 NY 239, 665, 07 P¢I/1B200%0@872s
descri bed herein, various enbodi nents of the present invention provide
systens with image sensors for readi ng human-marked forns. One or nore of
such enbodi ments may reduce or elimnate certain limtations traditionally
encountered wth cg{ventlonal i ma ‘%f sensgrs regar.di ng. f or m.pl acenment

U3

anbi ent i | ARG RCH MEHORTRYFIRE NS OF thepresPRig Py erition pravids HsEnieyidh n,

vari oysa Qérmtr%ad?lfl LR ARAQA oMY Ot 0P hd?E BV LR cAboAMdnBhaY fRlcd €. 9.
a design) for prlnted orns intended for users to put handwitten nmarks

such tOIna ¢e®trarrslnart@tlcma |tltaétblloealbo¢n09m@mwdn’gtlbgonaetsthmgl enagawensars | n one

€ aél qgmgt §Qﬁqgtat| N Iﬂp ?> % no matter the fl atness
of thé§$5 H%{ ﬁf%né& i Y %% 8UEEM ¥ar ks are not obstruct ed
fremthe campher, af h&cliBsdnezen, mlo@y emBedindeptsdfehcOfre @veMvERtibHBdile aFur t her,
as descri bed hereln vari ous enbodi ments of the present invention provide a

syst efPMAgWRALIQR (el Zedesign) &rmr@tﬂdffp@m atanded fayasers (epwdapdwritien @rds kel ons
I ntrogug e %95}% s‘aﬁ&h?@& SQA&HT%F 1!;?'; Q&?gfgfcaﬁ@& LP@Y@ oxtalif 'ieEfra{aBIeaﬂn% EW' ng the
of the gs

interpretation or m nar oma single ina ensor at can

t ake antktpirtatioragey achiéved nbanatier Grefl@ind3o dfmerfbrrmtmttllne cpdngse s lonpvarthe on
provides a form conprising: at |east one user marking cell and at | east
one f {U8efaNaKs Aget Ob&s@@@firﬁgqnhgﬁefqaaﬁ& the fogpcambe CW%%@’GP%BT @Broperty that
I §oesgahpaly) y scal e-invariant (for exanple, as described in nore detai

bel ow, such ‘a measurable property may conprise a ratio of an area of the
fiduci al ndiukthay es denribeddzeraif, wniountmbodimeots dftiod proseht porenticorprofide he
fiducial mark L.n on exa forn1na e s cted from up
cons TG YR wilfhst o o pryeuiatiof s SR ORYs 8 i arfpbe Rrof i ndpF
exanplgganctdiortiBh by f&ﬁmelre%@reaamwgihletlme@fretwwoﬂ’fﬁé kdrRom&RideS frohfa

anot her exanple, the fiducial mark may conprise a hollow outline printed in

a col smald imagk ecnsor thakcanrtalgea Seliswee pethg.fornpherein the ratio of the area of

t qg mark ( td"ne enilbodlrnen of G present invention provides a form, comprising: at least one user
marking cell and at least one fiducial mark; wherein the fiducial mark has a measurable property
that is essentially scale-invariant (for example, as described in more detail below, such a
measurable property may comprise a ratio of an area of the fiducial mark over an area of an
interior or “hollow” portion of the fiducial mark).
20 In one example, the form may be selected from the group consisting of: a lottery play
slip; a survey; and a test.
In another example, the form may comprise a plurality of user marking cells.
In another example, the fiducial mark may comprise a hollow outline printed in a color
visible to the image sensor (e.g., wherein the ratio of the area of the mark (that is, the area
25  encompassed by the outline (inclusive of the outline)) over the area of the fiducial mark’s
interior portion (that is, hollow portion) is predetermined).
In another example, the fiducial mark may comprise an outline printed in a color visible
to the image sensor and an interior portion printed in a color that is essentially not visible to the
image sensor (e.g., wherein the fiducial mark thus appears hollow to the image senor and

30  wherein the ratio of the area of the mark that is, the area encompassed by the outline (inclusive

5
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enconpassed by the outline (inclusive of the outline)) over the area of the
fiducial mark's interior portion (that is, hollow portion) is

pr edet er mvoedjo/o15930anot her exanpl e, the fiducial mark mRETABINOY/HEES2aN
outline printed in a color visible to the imge sensor and an interior
portion printed in a color that is essentially not visible to the inmge
sensor (e.g., wherein the fiducial mark thus appears hollow to the i mge

senor d erein the ratip of. the area .of the mark that is, the area
encomsadati et et Bt tod HlIS GRS iRlprionBoes (Bits HoOYGBEH 1t ne
out I'i neIdet@M@lcdy.ne area of the fiducial mark's interior portion (that is,
hol | ow portion) is predetermned). In another exanple, the fiducial mark
may conpri Jeasethenaxkinple, gici frduetd! markamep compsosingiuglinapritied inrpegpdorsasibler and
an inttoe{ﬂ or goreti on rajn%teldl inocra colliotr t hat 1iost agso s\éi sli.@lc% Eoei%nhe i mage
sensor® MEHEET HERIE andniETips Pl Pridisdin 4 cplop RbP SISO Rl Qe MaERIi shi ng
f eat ursefser, wihedin@esc ishaffiiddt cofranctnt e othet eistifguitid feafird(9)) bbfech RIS
sensor to distinguish between the outline and the interior portion (e.g.,

wher eioftlingand &hq igtesipr persion ferhe fmageschser ko distiaguishsbetyern the evtlispephihassed by

t he ouglj. i i : - ' r. ' '

i DO Ve R P RS R Sl Rt

anot helic @xhnplirgludineof theuatliat)) maektheana lo€ thef fiduckih apek’'s atrig@rpovtiahashat is,

orient ahi on informtion (e (g , an isosceles triangle, a trapezoid, a shape
01B

shown 1P OWiPQﬁl%)é%Prﬂ@ﬁEWBPé ). In another exanple, the fiducial nmark may
rgvi de a I i i i i 18 : t he
Phg ﬁﬁ%ﬂ&?éﬁé&‘aﬂ%?e W dd Al ﬁleaﬁ# ﬁgg%e BF a %Tlghﬁ'oﬁ t%%&vﬁﬁ%?@er&&@%‘e

portion of the formupon which t cla
det er mfoedat{m. (g.g,, anasosudlet Eidhgle] ntrgreadides slewanidven inaFigl 41ped0 tA/o0401fH)duci al

k i ded. | t h le, . user. ki N

(o o°, o he Toabefirrariote, b HBRRE ok Bty math ARG g Pavel hrPe §F si b o

to thend MBGE sSRBE /M th@P?r@i%hQ?Ehe%ﬁﬁﬂbén whitglithd AdiEN RekH shasemhapbthi n one
S

or nore user marking ce . I'n anot her exanple, the indicia may conprise
nunberdsteamdicdde.etaleylgteddnot her enbodi ment of the present invention

Prgvi des a3y iR L@pld b BRG0P Eaflial S&RE may be provided.
In another example, one or more user marking cells (e.g., the outline of such cells) may
be printed in a color that is visible to the image sensor.
In another example, indicia may be disposed within one or more user marking cells.
In another example, the indicia may comprise numbers and/or letters.

20 Another embodiment of the present invention provides a system for interpreting at least
one user mark on a form, comprising: an image sensor; and a programmed processor in operative
communication with the image sensor; wherein the image sensor and the programmed processor
are configured to: (a) calculate a distance between at least a first fiducial mark on the form and a
second fiducial mark on the form, wherein the first and second fiducial marks each have a

25  measurable property that is essentially scale-invariant; and (b) interpret at least one user mark in
at least one user marking cell on the form based at least in part upon the calculated distance.

In another example, the system may calculate a distance between the image sensor and at
least one fiducial mark on the form, wherein the fiducial mark has a measurable property that is

essentially scale-invariant.
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one user mark on a form conprising: an imge sensor; and a programed
processor in operative conmunication with the i mage sensor; wherein the
i mge serwonromvdse3he progranmed processor are confi gur edCTaB2002d0663d cul at e
a distance between at least a first fiducial mark on the formand a second
fiducial mark on the form wherein the first and second fiducial marks each
have a neasurable property that is essentially scale-invariant; and (b)

interpret at |east one user mark in at |east .one user rking cell on the
f or m based oG ATPORMBERE hg BEmeRt{RVRLPR ATNGY AdnTbah o8 nprTe gk st

examplo@e ubd?enal ohaTbARYcorRIGHala§ cal clh8h AN aR1BEE VWRGR NGcdsiRgt $RINSAr and
at |least one fiducial mark on thé form Wwherein the fiducial mark has a

meas umeadsk en plreofoemntapd pisetonddidusiebmiaikadr the dom, evlicrsra thealinst andyeagyl BBGiah71v 1
7-28- 09Anot her. enbodi nent, of the.present ..ipventi on pProvi a, et hod for
ot or PP HSR b STRATHB Lo Boab 5 Pl RS pep Y SN BRaRH g ®) By FEREALET g
a di sti@aReendgtrmern iatat |@adne disér rhskinlgl @ Gnhahe fRmkoatdt 4théust Arpaapdn ahesecond
fiducial mark on the form wherein the first and second fiducial narks each
have &alssktadrdisinceproperty that is essentially scal e-invariant; and (b)

interpreti e n rk i i on
the 1 or m basai iy el s 5 8hed K chibyle 4 e MR Ghe IRLE PRGEEM ol
exanpllest drvefideeidh adirkray theabon) wheeia thk Sdaridendie huese mehdhrabilopgpesetmois and

at least aone fiducial mark on the form wherein the fiducial mark has a
measurcanBalpr spleripyaiaiht i s essentially scal e-invariant. Another embodi ment
ofint he pre J i i ol 00 VAN Nala l.eas er
ki mg corothen SRR, B B e il R TRAIOR ol RSN PR QST

t 0 t heisemmagkingerfowherkin tbaesce xaniphe celt ven haolor they iasibkl te theeithaze sensbhe
group consi.sting of: | otter | a | i p; survey; and a.test. In another
axampl o. ¢ HEoROPrirTAl e s oty B Sissren o o BpueFoniRe AG “Oalty Pibher e n
the plsypal {frVeyobndig&ist.marking cells is in a color that is visible to the

i mge sensor I'n another exanple, the formmay further conprise at |east one
fiduci al mdnrRnoth¢reaxeinple; H fimg owiysiompaiska hhusaldy ebason mabkiag pelbpwihesein that i s
egsenth bl FeaL Sl PHRILANE L ObPIAIR] SunAla HRSETLLOSG by More detail

beP owP 'EGEH %4 "REALUF A ?)rsoper?f nay co%T%ri%e a 1t P88 an area of

In another example, the form may further comprise at least one fiducial mark; wherein

the fiducial mark has a measurable property that is essentially scale-invariant (for example, as
described in more detail below, such a measurable property may comprise a ratio of an area of
the fiducial mark over an area of an interior or “hollow” portion of the fiducial mark).

20 In another example, the fiducial mark may comprise a hollow outline printed in a color
visible to the image sensor (e.g., wherein the ratio of the arca of the mark (that is, the area
encompassed by the outline (inclusive of the outline)) over the area of the fiducial mark’s
interior portion (that is, hollow portion) is predetermined).

In another example, the fiducial mark may comprise an outline printed in a color visible

25  to the image sensor and an interior portion printed in a color that is essentially not visible to the
image sensor (e.g., wherein the fiducial mark thus appears hollow to the image senor and
wherein the ratio of the area of the mark that is, the area encompassed by the outline (inclusive
of the outline)) over the area of the fiducial mark’s interior portion (that is, hollow portion) is

predetermined).
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the fiducial mark over an area of an interior or "hollow' portion of the
fiducial mark). In another exanple, the fiducial mark may conprise a holl ow
outline pworoedisesoa col or visible to the i nage sensor @ETEB200Wh@6E n t he
ratio of the area of the mark (that is, the area enconpassed by the outline
(inclusive of the outline)) over the area of the fiducial mark's interior
portion (that is, hollow portion) is predeterm ned). |In another exanple,
the fiducigl mark may conprise.an qutline printed jin a.color visible to the
mage. sensqh RS ROTICGH BT feghiay PR i et Siriehe uSradulls: al 'y
not Vi§ il igah®sdiSr dBAEnRABSMrtibE pHnted IS ESIoPtHaR aldodliiGhRlto MRNiknalbiuS
appears hollow to the image senor and wherein the ratio of the area of the

mar k  tshizsior,ivehereih éhesig sasuérmentpganrtisasti(apg/or htheodistingrashingshivsé(ve botfveehhe
outline over, t.he area_ .of .t fiducial mark'.s i.nterior porti.on at is,
ol 1 oS PErRF Efubh i e it ReRos B il TR CgRE5IIRG atd S
exanpligeribioriibl (kCd. alvh¢rainkh &R0 PRI drsCofie @iaklt (tA& i) thd 48 ehddndbaSel OF
visible to the image sensor and an interior portion printed in a color that
i s al doe uthng(ieclpygve ofethe paigiach emerdhe agaof Bierfidusisd marks's guerar ploeian Ehts ast
(and/ qr - di St | L.shi feature(s)) between the outline and the
inter?gpg%gﬁbﬁgg%%%E&#ﬁén#%gge sensor to distinguish between the outline
and t he i ntieah@herastinptan tieefiducial wiaek @ian bt bea sladpic hav prdviddesarieataddn t he mar k

(that .is, the area enconpassed by the outline (inclusive of the outline))
over ROMEAER (G2 PHESIFURTANE e KAREZpiy wphage SPROYR ok ( ¢ ARTO s or HYIB) ow

pgption) g, aﬁ@[ﬁ&?egamplb?ﬁ)e- ﬁdueiaﬁﬁfa}wfng¥ Wﬂ@gm&mﬂ SHGHAL MBtndByr be of

a shape that provides orientation iIn .g., an isosceles triangle,
a tr aplezoage sensshfpm thh powtion of Biegfornd upen 40ikA the fid@i8)mark s pmotheny dxanpl e,

the fiduci al Kark qqﬁ4%aovide a mechani smvia which a distance of the inmge
sensorf FPIRe Aeep 6 EF8%bf the form upon which the fiducial mark is printed

may be det g BhatRe x8mPlo, a SRISIHL AE Bedciall HaRDRHahPE peoaddd.e. a plurality of
fiducial marks may be E;OVIded. I n anot her exanple, one or nore user

mar ki ng cellh gngthergexampleg onuiel haws user markingesills 69.g.nthy ovdingraf seddedlls) mayx ol or
S Vi i sensor. | n another exanple, indicia my be

it Spo Bt § e vlF i RER BB Rl ihyBEel <
In another example, indicia may be disposed within one or more user marking cells.
In another example, the indicia may comprise numbers and/or letters.
Another embodiment of the present invention provides a system for interpreting at least
one user mark on a form, comprising: an image sensor and a programmed processor in operative
20  communication with the image sensor; wherein the image sensor and the programmed processor
are configured to interpret at least one user mark in at least one user marking cell based at least
in part upon at least one user marking cell that is in a color that is visible to the image sensor.
Another embodiment of the present invention provides a method for interpreting at least
one user mark on a form, comprising: interpreting at least one user mark in at least one user
25  marking cell based at least in part upon at least one user marking cell that is in a color that is
visible to an image sensor.
Another embodiment of the present invention provides detected user marking cells that
are associated to the ideally planar user marking cells on the form by comparing the detected
locations of the centers of the detected user marking cells with the ideally planar locations of the

30 user marking cells.
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I n anot her exanple, the indicia may conprise nunbers and/or letters.
Anot her enbodi nent of the present invention provides a systemfor
i nt er pretwogorroibssast one user nmark on a form conprisi RGT/IRIV0OY/NEEE Sensor
and a progranmed processor in operative communication with the inmage
sensor; wherein the image sensor and the progranmed processor are
configured to interpret at |least one user mark in at |east one user marking
cell based at |east 1i n é)art .upon. at | east. one user na]rétlffd'n@gfcel.llthat isin
a col or t hdf OPS SHAMYIHIRC PEOFIRON IndgR° BehtEslar AHOPHATO WML fidfi!sof t he
Pr eserodrBM R AR RIMN AR A &S MRANfaind BIEkPIRII MGkt BlstanEARE OB URRE Mar k
on a form conprising: interpreting at |east one user mark in at |east one
user rnatdkinpdvangdde df dsdchoan Scelagn thervigaity olifhodidacialspaldre foreccotsepf thar ki ng
cell that is.in.a color.that .is.visible.to an.i sensor,. Anagt her
enbodiist: Giecldoiradbine Rva Y shmbie i SRR BIR AT ARG cel 1 o
that as&tias SPteals@dniRidghR1liifi@al ls¥pRatamal stsiedr thas Kpddeté@hihsd HodMenf or m by
conparing the detected locations of the centers of the detected user
mar ki flfs esamplen dinpleeranangueqtonbebvemiahe pyeeinicd mbangr anddetepsesk logatiogiing cel | s.
8 NY 23Rk, %}‘é&ns%aﬁﬁv'eoc%h@r gf't%e %Ft%&‘}%h %serﬁﬂaﬁkﬁg%‘egé ﬁtth@%xhrﬁpf%%ﬁrét na
ci rcul’ar manner”around the ucral's, ‘progressi ig fromthelr nearest
det ectdéyplaesé by thardonowgt aelidatedtty thbdisplad@aéntdiestbaofl ity idarest amwyciled deinkbdro t ake
advant age . of the known scale in the vicinity of the f ducjals). The first
cent erl5dispiascd sgiferdp this conplg 1UEeR 2vaFiRicH P Eongaresh iqepily ponaiprationof the
23§0ChaliSflak ol defis FEALLIstahAER k1B BRARE plAERHRAR YhobfteIHHBRT | g cell
i? théllgér s%pa at |ﬁ%n ?ésl srngrf%r@s{]ﬁan a prg etermﬂneg gm)unt. Ieﬁqﬁiﬁlhs‘é
exanplpeocess dirgphted domait plaegtioratibes efgensiblaisaswadireg @il s.phimnson-assdcisted ect ed
| ocation is cal cul ated. Any. consecytive center, of. the defgected .user marking
col 1's nithat oo in g STty heR BrE finbEne] vereR dnb TRt T edrEh by t ne
di spl ag@RRld meafbers. of its nearest associated neighbor. The displaced
center in this exanple is then associated to its nearest ideally planar
| ocat i on ofOfinete, gl deatwrgtsh phdicaevangon flisclesd; fatioxarmnloein the somtbttent thdagnres
predet erm ned ampunt . In.this ex | e. e Qcess 1 s. repeat for all

13 e PR SRR g o e s S0 Rihinanl B PP Skel RabFRSRLSEs P e anar
posi t vakss ilmédib@lyeppaRhefrbavee tdigédt. di spl acement vectors interpolated from

their Referring now to Fig. 1, a system 101 according to one embodiment of the present

invention comprises a form resting surface 103, above which an image sensor (e.g., a
monochrome image sensor) is positioned (the sensor is inside housing 105). In one example, the

20  sensor may have its optical axis offset from the perpendicular to the resting surface 103 by a few
degrees. The resting surface 103 may be recessed, bounded or otherwise include barriers or
guides so that the forms are placed completely within. One barrier 107 is shown in this Fig. 1;
Fig. 2 shows another embodiment with two barriers 207A, 207B. The image sensor may be
equipped with a suitable lens, capable of providing images of the form(s) placed on the form

25  resting surface 103 and so designed and aligned, for example, that the image sensor captures
images of the full extent of the resting surface 103 and any forms residing on it. An optical filter
may be placed in the optical path, for example, in front, behind or inside the lens, so that hues of
some specific color (for example red) and its closely matching colors are rendered essentially
invisible to the image sensor. In another example, one or more light sources (e.g., Light Emitting

30  Diodes (LEDs) and/or other light sources) may be utilized to provide illumination in cases where

9
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associ ated nei ghbors. O note, all feature(s) of the invention disclosed,
for exanple, in the context of the figures or detailed description, nay be
separ at elwocombiissbl e with any ot her feature(s) of the POTABR2002M6EF €SS

i medi ately apparent fromthe context. Referring nowto Fig. 1, a system
101 according to one enbodi nent of the present invention conprises a form
resting surface 103, above which an inmage sensor (e.g., a nnnochrone i mage

sensor pos tioned (the sensor nsj de housi 105 xanpl e,
he. sdlruRbREy HEPHTE b B erkethin S FAE P | 9 b AR
rESt'@9m§8$fﬁﬁ?bé@ﬁcQYn§u$?MhQ§§ﬂ@§§br&@ﬁlﬂ@St'ng surface 103 nay be
recessed, bounded or otherw se incl'ude barriers or guides so that the forns
ar e pI aced thdnplf@meteytlw surfage a@@ﬁbard@te@mlmﬁdbaﬁg‘nﬂf@vﬂ@hmﬁ visible Hﬁﬂ@ w11h Fig.
\é\gl % i sageqevel t1n pe a ﬁg{octﬁg I‘lg(f nsor
rray be "8q i b%%“cf% ROE 80N apt e f%ﬁ‘% %%6158 LBt BIEE VTG e S¥EF) ¢ he
f os( Fpr @daﬂ@@éﬂa momﬁaﬂl SquAdsqSdel Bg., m&ﬁm&@@maﬂ@%ﬁmsmﬁe@ﬁgy% i gned,

for exa that the inage sensor captures inages of the full extent of
the r egtn?fﬂ&agm f daem 1oallamdonexpninde. fer estiglatipngt be impge wasamosiian with t er may
be pl d de the
ant, 168% 8t BaBPI R nBR und B FEAHRRradoR I BipisO AL PRl I3 CF o oty
mat c hidigorciohodis: tarkee regatide pedcmsistertithadolyt resmgsuhhc& dnd thdrnidreg éDS@IaSeor I n

anot her exanple one or nore light s urces . gpt Em.tting D odes
(LEDs) and/1BPPEFRtien. the fyRiemsPay mogjto %@Wﬁmg %@C@ rhoeAidienseafuni nat i on

?Ca% %4‘51?0 ms | P2 B foanié hohed i trﬁcg VR R R é/(;%;ﬂs?l;)'hﬂjﬂﬁ gﬁédn%ﬁ o'f%uégPt

ficlien er’ the inmages on the I nmage sen e t source
may be sphaeed a |hr§1rlﬁteolhm|fslm@emﬁr bef @ptuescbarpl fedcese tb eetréa thn wsestuiarky sur f ace

an a-pri ori deternlned at t.er chi ne vi si bl e .mar wi th known

o o 0t o bt oy P aS P RstLoEs Rl e o e feadmobt SR e od or
ot her W3R bt fdrBi). %@mhﬁb@d&@bﬂet&ﬁag kheSBHALE ftére Qe iR 191a§e JREK&In301A- 301D
of Fig. 3) These marks may ‘initialization" datumto all ow, for exanpl e,

f or egrintegtand rmsem‘m@rhem utralgiamemtmg pesingiksnviti &mcuf"les;plészmtetnded fre nfasking.

tlng surf ace and.,f nsatlo ecti e tran forn'atlon
St or 11 ondgen o ey b Be ORI 2undReS So ol RaPRgh HRitdhe RETRRALE anc
the seRs@lanandi3ldris@RCW hen such distorted forms are imaged by the image sensor, the

distortions typically result in local projective transformations that do not preserve the global
scale and orientation (as these may be estimated, for example, from the form resting surface
marks and the machine-readable markings on the form). As a result, under these conditions the
20  exact position of the user cells may not be inferred adequately from the machine readable
markings along one or more edges of the form.
To aid in interpretation of the user marks on such a non-planar form, a form according to
an embodiment of the present invention may carry thereon:
1. A plurality of scale-invariant machine-printed marks (termed “fiducial marks”) for the
25  detection of the form; and
2. Non-blind color border on each of the cells intended for user marking.
Reference will now be made to an embodiment of certain machine-readable markings,
that is, fiducial marks.
The detection may be performed by checking for valid groups of printed fiducial marks

30  that all need to be present in the image if the form under question is the topmost one in the stack.
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In operation, the systemmay nonitor the formresting surface for the

exi stence of stationary forns (e.g., after a formis noved into view and

| eft by awo=erojo1543pon detection of such a situation, a [RCFhBIeFedcasd on

i mge nmay be captured and processed to extract the user marks (e.g., froma
single formwhich is placed on the resting surface or fromthe topnost form
in a stack of forns). This may be done by detecting the formof interest in

the i e, extractin ri.nted and user .marks in it .and associ ati ser
mar ks [WPEHCGRRUE 14 st PEPTCFiERpEEy FFM GRS Furial AR A MIniso B8 made
to f Orgng WhY 8heH Bduch@nthirROmaneé Bedab USithitBthe LRAVE SHiNGnH RotB@sk Bt BO &drm,
distortions. Wien such distorted forns are i maged by the i nage sensor, the

di st oras iwsHgiseypbaedd dijferenseleg.i erubestl stpekopgaulitipke tand pefsdrlymon-ohwar feansido

not preserve the.global scale.and orientation (as.these may be estimated,
for DUBREENS itk B2 RspReh Euf Myt Pk R AR R R M R ER) L haaty &
mas ki N@satadh dthiBesk MidthineASadublcefdilclal manEhek]ating &ethe ABdinkdrRg cthemaxaitone
position of the user cells may not be inferred adequately fromthe nmachine

r eadatskampksr Re kitpsvrad piagfl oriait Hieirbselutsd geasiopfonitheforgripmotigitighld The design of

i nt i . | .

accor A LG AL O RANTR TR Ry 88 e R & RO RO TR B ofhnp Blhine: |
pl ur alreddgbleffidacial srarknacmreanhformativmer aaicring driortakisn §f e medk (dnidduci al

mar ks") for the detectioon of the form and 2. Non-blind col or border on
each &PnyeABetly afdhg ﬁr@ﬁﬂlé&alfrt%i URSR) W FRPE [0 REBRAEHESHW Precid irsenBalfe t o

a'i()esntg- 9%: re{g ¢ sich iRl rﬂaﬁﬂé&hrie HIEAGRRM8n t{é!rﬂﬂc%suf-m%ﬁ tlhgy néjeduci al

mar k et ectl on may performed by checking for va groups of
pri nt exkafurdbleipadpentartka it frate-alhriang égpicell h engeremarnilanan farhedistoagms) fize¢ he f orm

nder .question is. the . topnost,. one.in the.stac 239, 665, 071
e SOPTT e e S Es R T e istoree ). eionls fdSisst thediauRE! et aeie Pruci a
mar ks @emphhddt aflc GaudifeniRs (Becald, S0 40l WEiFals, 7BRKS aRBRY0 DL, 1A BD g,
estimate the relative shift and rotation of the form as well as any Scale

di f f er/enee bealegignedcasimdldwobiertaelg vehenwitheirpiceof tha drep of dicohgrkddat 15l thaar
; gﬁ rrzs%a}reglnrﬁ%fargl{)lagsg?éﬁgﬁﬂ%iorﬁgilferlﬁlcijl{s%;e Rer tcflfe a&rergleofI P ngsctial (n?arhg/s%terqgrn(opl anar)
hollow) portion is predetermined. In one example, the hollow objects may comprise an outline
only; in another example, the hollow objects may comprise a machine readable outline with the
interior printed in a blind color ( in contrast to such hollow objects, see, ¢.g., traditional fiducial
marks 501A, 501B (essentially solid squares) of Figs. 5 and 6, and traditional fiducial marks
20  1100A, 11001B (essentially solid squares) of Fig. 11). Since this ratio of the area of the mark
over the area of the mark’s hollow is invariant to scale changes, such configuration may allow
for the detection of the fiducial marks at any distance from the camera (in order to determine
distance from the camera).
Reference will now be made to the user area form design. As has traditionally been done,
25  several small cells are provided for the users to mark with any mark they desire (the cells may be
laid, for example, in a typical uniform rectangular grid pattern). In the past, the user marking
cells have been printed in a machine-invisible color in order to reduce the detection burden for
the machine (see, ¢.g., lottery play slip 700B of Fig. 7, lottery play slip 900 of Fig. 9, lottery play
slip 1000B of Fig. 10, lottery play slip 1100 of Fig. 11 and lottery play slips 1200A-1200D of

30  Fig. 12). In contrast, under various embodiments of the present invention, the cells where users
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Location of these machi ne-readable fiducial marks relative to the user

mar king cells nmust, in one exanple, be known a priori -but their absolute
| ocati on wo 20t1fBom i s not critical. The design of thePocrahimgeocesdabl e
fiducial marks may be made specifically so that the shape of the

machi ner eadabl e fiducial mark conveys information of scale and orientation
of the mark (and consequently of the formit is carried upon) with respect

to the i nsor eci.al care.may. be |ve esi of the nachi ne
At PEPG e e Ther s iR SieY i sl B8R Ra s oper ty

that ijgdis@ahieel V@bl 3 the (hacRieabdeye. gU'ItQEe'iy ﬁl‘&? E‘;%_@O@Bf Figr QA sbid bRys, size
information is | ost and shapes are distorted Ie to detect "t he

fi ducishp 1Ae0Akef Fp@dé@) tThaaedsanrtlmtﬁmcanneﬁeactlhéelfm@tttkmgaﬂellnmdm’annslelenare g.,

401A, 701 701B,0 esi gned as
ol | o g8 QFSBRs. du R en FRBapdifhiofPh g bl KRR o1 e
ar sa Q@fsgéﬁp@asg%d oh)fhé gted igihhineddsighed lﬂ(&ltﬁ@)‘&rmoi/@rthé B}Q)e@treﬂ%elq)iochﬁéhsf TQUCI al
mark's interior portion is predeterm ned. In one exanple, the

hol | owoaaftéfclt@rwﬁythé@mm@ dlie dtieatedeelloppgd tojbg aémw%twéhwmeétedpﬁlé hol | ow

T

t r adi tfidodial mhikduCperd asmrlktsorﬁtmaﬁ exp&idl {edislsedtionad hmplaoémemt sema]rms;‘y bef Figs.
5 and and tradl ti onal uci al marks 1100A 1100 I B ( e hgntl ally solid

squar @8faingd fpf the detepted sptlm% JagRng Uses Magkipg celfrgnay @%tswtlﬁe%ur%t tRCted B¥Ng he
anga ration
R E e E R e R S U S S R AL T A
caner dhq cam@etdeatt¢ro od dicsretilmeud pEtharfiem dm tdmithge paetmee alemeRsf ©f rotee Wi I | now

be made to the user area. form desi As has traditionall been dape,
o evar dpidfiak i%s R Pl Rl-a0ie SR RS e e de b e PR gl hO SR ney

desi r gof b R t4i@llaP oHBYrRE it buf By SXRIRCEs inlaRy AcdiYdRli 16@tioH Mhdt AFtWic taste
rectangul ar grid patter . In the past the user marking cells have been

pr i nt eldsites (i onechhmele theiuseiharking astls mayoeebio heepadisd dytaeingatmct i on
Eden f Ferrtn?ne h| nja (see, e.qg., lottery play slip 700B of Fig. 7,
terp ay seld 0 of Fig. 9, Iottery play slip 1000B of Fig. 10,

| ottery pl a%y&ls'eﬂm&ﬂ(%g &lls e arelot dBEcte@14.£1 Yuddloayvaké ARindiR& A cbABRIN Of
Fig. 12). In contrast, under various enbodi nents of the present invention,
t he Cé}pa,yshawﬁ dear d}ggac‘@m_p]_lt vectors estimated by interpolating the displacement vectors of their

neighbors. As a result, the positions of all user marking cells on the image of the form, as it is
captured by the image sensor, may be either estimated if the user marking cell itself is not
20  detected, or discovered by detection of the cell boundary.

The system may then proceed to extract any possible user marks from areas of the image
around the previously determined user marking cell centers. As non-planar distortions can cause
self-shadowing and ambient illumination can cause other shadows, disturbing the user mark
detection process, it may be important to attenuate their effect prior to finding candidate image

25  pixels that indicate the presence of a user mark. This may be done, for example, by estimating a
two-dimensional linear gradient of the luminosity based on the pixels outside the visible user
marking cell boundaries. The usage of these pixels may be beneficial, since it is typically rare for

a user mark to extend out of the user cell boundaries.
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NY 239, 665, 071vl 7-28-09can place marks may have their outline printed in
sone non-blind color, thus nmaki ng each individual cell visible to the
machi ne (wWeep1o1§3) | ottery play slip 800 of Fig. 8. anacCiraBroes/goepszay slip
| OOCA of Fig. 10). This aids in the detection of each user marking cel
under non-planar distortion. O course, due to the non-planar distortion,
the detected user marking cells are no |onger arranged on the grid
originally designed for the fo e. the expected cell |ocatjon

cor Pectl y e e iy tbanemay ke il Ergil oy Seer Seubtons D wer
assoCirRfl ool thfeeTRE64i8@nEEd  ust Okl AR thdNubstARYat&EL ¢ Qﬂ#mnfgﬁh@xanplea

by startlng fromthe user marking cells Closest to the fTiducial marks. Upon
assocmaumﬁwdﬂm®anmﬁmpe@dedwﬁerﬂ | ocation, a dlsplacenent vect or nay be

obt ai ned f t ect ed, cel JALENL, U ma

subsequent H0liek BEPUAPFSTS SriobaBRitbatiBl s TRl PP By RpiRmeGod

refer g0gea coMPuRf BFISHcRRY @@oflﬂﬁ@aéc@&dh% t8aAdHdblindney¥ Lk ptdientGRVEItieh e
pattern of the cell layout of the formon the inage picture elenments. O
note, follow ng this arrangenent the user marking cells are not restricted
to being either on a uniformnor a ﬁggia pgul ar grid arrangenment, but they
can appear in any desired [ocation that artistic taste desires (in one

exanpl-e—theuser—mm k:n%tccll° ray—hReed—te—be—separated—by—a—ni mum
 ect ed

pr edetlelPRgrin 22 ion| ar
(e. g.|.2- diahd fidueiah&ARasting GomthpationA loioh discitdnk ewmipceesie 3t hei rdi bpl acement
vect grs Hosizontal &dvebycal fitterimmanst bingrizatien dorsgstentionohthemendary oftthe hei r

nei ghleersnarksgacetlesul t, the positions of all user marking cells pn the

i mage 40Médpaolbgichl p@sedsingl forc@ptetttrgdtiodyof iR édibge of @hs detect@@yusbe| ei t her
estirm@gﬂangkem@e user marking cell itself is not detected, or discovered by

det (ﬁﬂb mn t t
pgsgf%ngggéﬁiﬂgﬁc Eﬂ&ﬂfﬁfﬁoxléfﬂﬁéglﬁﬁage aro% Hm'eqﬁfegﬁ%%%$§ et A
d 1 I ce i

ol fJshadowi ng. %%P&R ; ﬁheﬁa?ﬁt%fnaceafﬁmcg;taé‘désp%ﬁ@f S Tl scarbs

sel f {shadow ng and di sturbi ng
t he yser mark det ectPon“proress e their
effedt prior to fi néwn@tt%rawcﬂsmaélan’rﬁ&ba plia;e@u@Sttmtof ﬂ}’?dnlsé%ﬂﬁléfkﬂ% presence
of aluser mark. Thi eclisalf npedigesnd If ferprescedmd 4. by estimting a

t wo- di nensi onal | i ngédr Egmade displaoémé¢iecttom nosity based on the pj xel s

out silde the vi si bl esgsksopmrskd.ng cell boundaries. The usage of these pixels
ey be PEN&IchFh-: | 8N tilhatd AishMBERAT Vedi' By f@ferpolating vectors of
associated planar | associated neighbors

position 6.b. Project displaced ideal cell center onto image

6.c. Loop to 6.a.

7. For every user | 7.a. Estimate local white level using empty arca between user
marking cell marking cell boundaries

center on image 7.b. Binarize the interior of user marking cell using local white
level estimate

7.c. Gather active pixels to form evidence of user mark in cell

7.d. Declare existence of user mark if evidence exceeds a
predetermined amount

7.e. Loop to 7.a.

10
Referring now to Figs. 13A and 13B, a flowchart providing additional detail regarding a
detection/determination method (e.g., a computer implemented algorithm) according to the

embodiment of Table 1 is shown. More particularly, as seen in Fig. 13A this method may begin
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a user mark to extend out of the user cell boundaries. 12 NY 239, 665, 071vl
7-28-09The linear gradient may then be conpensated around the inmage region
around t woussvo1smnki ng cell center. The exi stence of uPerT/IBENOKB6GEY t hen
substanti ated by exam ning the processed information inside each cell.
Table 1, below, provides additional detail regarding a

det ecti on/ determ nati on net hod (e g., a conputer inplenmented al gorithm

accordl to an odlnen esent vention. Referrjing now
Pl LR A R ST s I AR ot gt A N

det ecthfndmdalial maisahlo@ﬂsmﬁd}gy(e% epoﬁ- i @ﬂgnult BFm R ERBILE Prigt I RRd/bHM

accordi ng to the enbodi nent of is shown. More particularly, as seen
in Fi g)thel@Avwehswhwbqthddttmylcb@t@mden@nmemgr §68iPL(s1 Ny D800 MW, tshclt thet

capture of an ' urther, as.seen in Fig.
o RN e Ry b afni BY s pBRR iR TR R e IR B auBRPer 0
digital fonmuhhér GEHAUhedt, a Pcthol €6r dRehiag u@érhﬁafrkﬁﬁ\ﬁr&ﬂdéiﬂ @meﬂﬁhg a lottery
ti cket evidencing the user's selection(s) such that survey

r esul PACEE HpymMyEcce aepderm 400 aftfips. tad Q%@tfo%g GM @§ ? 1% d ey Bgld Phyiepeot
t put
ouL Pk, AROLNET GOROM TR, 12 WRAIOR R SRNSRLLASUSER AR 15 ¢

and f angluddd@ieredn &ilgast & Jirst fidacifli rehidt (ede, VIge\ﬁdOélaBrnEI&HEOBA(aﬁééOlBogfqrmsyst em
101 of Fig..1, which i.nclude_a canera erein the. faormincludes

t her e&HOgg Figsat andi6 fﬂilggﬁu%ld%kw%m@ ﬁof f@ﬂ@ T00Ajod iég- o) anhi RCORB1A and
4G4B f. oFi f4l - form
238 quu il ﬁhﬁ?@e@g gg %@ggﬁﬁﬁ?gd@é d 4()@%%'{ ?lée (%(éfﬁlg%adﬁ RAS offd i E%l 401A
and 4®ﬂaBk@701onar[d 20B of fofin GO0A 4 &gl 76‘; aar v Herau cachl ofrthtr fust fl@dodalanak 204 B of

form 700A of . Fi.g.. ,7),, and mhere each o he firs uci al and the
secondi seged G ial ik Fa s Megaet SBIORCY Bﬁiwsqnﬁa Y pluyifnt zﬂtﬁvm@cm e
i nvar itgéamdth td gkt A8 cQRITRS Rndol 09 8NBAR L PoRbNRIRRL folhi Salk Whh at | east
a portion of the form calculating with a processor mechani sm (see, e.g.,

syst erpra@ssoomephaisnt (seahd.-ghsystey | hcolide. b virideess mcluf’@cﬂrmm@mr in operative
o e %&ﬁgﬁlg)rﬂ) yr\ii otp%ratlf\]/g cgr%%lil?‘datlgl?‘ %v?t% tﬁe ca{n?eafasl tbased ﬂﬁea}st 1li|1p alnt upon the
electronic image, a distance between at least the first fiducial mark and the second fiducial mark;
detecting with the processor mechanism at least a first user marking cell on the form, wherein the
first user marking cell is bounded by at least one indicium that is visible to the camera (see, e.g.,
user marking cells of form 400 in Figs. 4 and 6, user marking cells of form 700A of Fig. 7, user
20  marking cells of form 800 of Fig.8 and user marking cells of form 1000A of Fig. 10), and
wherein the first user marking cell is detected based at least in part upon the calculated distance
between the first fiducial mark and the second fiducial mark; calculating with the processor
mechanism a displacement vector of the detected first user marking cell versus an ideal planar
position of the detected first user marking cell; detecting with the processor mechanism at least a
25  second user marking cell on the form, wherein the second user marking cell is bounded by at
least one indicium that is visible to the camera (see, e.g., user marking cells of form 400 in Figs.
4 and 6, user marking cells of form 700A of Fig. 7, user marking cells of form 800 of Fig.8 and
user marking cells of form 1000A of Fig. 10), and wherein the second user marking cell is
detected based at least in part upon the displacement vector of the detected first user marking

30  cell; determining with the processor mechanism evidence of at least a first user mark in the
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el ectronic image, a distance between at least the first fiducial mark and
the second fiducial mark; detecting with the processor nechanismat |east a
first usewormardiisggocel | on the form wherein the first @senBrm/Mhioaspe cell is
bounded by at | east one indiciumthat is visible to the canera (see, e.g.,
user marking cells of form400 in Figs. 4 and 6, user marking cells of form
700A of Fig. 7, user marking cells of form 800 of Fig. 8 and user marking

cells of fqorm 1 OOCA of Fig. 10), and wherein the first user marking cell is
ot ectBtretsd iR i Muine el tpard et K3SHRE wah e egeear gttt B e ¢ he
first phivlugl @?} afTREJ aPOEidnT tBeQLAfbnld Gk BlrrdBdii g B kifdidih UdndnE thd he
processor nechani sm a dIQS@gl acenent vector of the detected first uUser

mar ki dgstoetd merkmaesllaand deal lepit amartignodithd dectumic nengd encdededdndifle e user

mar ki n diciel lB dgt e%iﬁg Wi trhat hlg erﬁca% giotr n}%(i:hanlit at, | east %hsnelcond user
mar ki ng 28 SuRdgdhe BERSRAErER St nd SR SHE M ey ld RS AP B unded
bysat cvRidfidc ST [datkti elcbii §ddRnatiSinhé H&tb&ed Secbh@uSer MRiiding SEEbasRd @t leadiS@r
marking cells of form400 in Figs. 4 and 6, user marking cells of form 700A

. 1 g .
of Fi gartmpoy g degienpkbrghteess sunibrity beticendabst lEsya pertignaf theelecranpiciimgseel | s

£ R . . ‘ .
det or Dot ik i SnaREi P RERE Rk REAIEFONE IR RGH [yiF) br S
det ectetdtrbnicSthagscluded kisitg teeindicivebeumding thg seddnd usérenkogaesior nmechani sm

evi dence of at least a first user rk in the 14 Ny 239, 665, 071v1l

7- 28- 09det B PBRYSYIRRE, thewethed mayrfyrtaen qonmpriseratgulatiag syith the BEACESSApon a
degre ihght: hm i ; i, QF

B G e e R S S T A s SR
cel | ; pastiof b} thetdeteetdtse@ndamsér markofg deHearel dat¢atiopivathi thegecessot mdedinisnsatde
the indi ciymbounding the first user marking cell; and determ ni wi th the
pr oced&is + [HSHARM s s forty Siheket s Mad Biea millbe Fll R PHARE L ect e
secondeddpdc MBIckinthat BlVisiPR& thelamleRAGEe, ey RBEI mMRATY R1IS8HIRH W0 iRFiGht ness
simlarity between: (a) at least a portion of the electronic inage

sur r odrridrig usdignarkidz cellmeflfoun d0ovy of Hig. Seesnmadgeg cetsroifergn 8Q) of Fig®dindb) at

oaanai g ek gdeBhal BEaroBENGTRAE AL RAE MG BE kTR IR P et

f ur t heyasceiapsakisia pagalpehlhallhdd @n¥bt: a)tthe dBplREaBSR N eiBEHRNRE doicéted Figgd g ement
vector of the detected second user marking cell versus an ideal planar
posi t ki cetheanddbbibe displisemar vigster ohtheldeiegtcd spqond aser raekietscHg with t he

processor qﬁﬁﬂ&ﬁéﬁ&aﬁﬁale, the method may further comprise: determining with the processor
mechanism evidence of at least a third user mark in the detected third user marking cell based at
20  least in part upon a degree of brightness similarity between: (a) at least a portion of the electronic
image surrounding the indicium bounding the third user marking cell; and (b) at least a portion of
the electronic image included inside the indicium bounding the third user marking cell.

In another example, the third user marking cell may be detected based at least in part

upon at least both of: (a) the displacement vector of the detected first user marking cell; and (b)
25  the displacement vector of the detected second user marking cell.

In another example, the third user marking cell may be detected based at least in part
upon interpolation between: (a) the displacement vector of the detected first user marking cell;
and (b) the displacement vector of the detected second user marking cell.

In another example, the method may further comprise: detecting with the processor

30  mechanism at least a third user marking cell on the form, wherein the third user marking cell is
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| east a third user marking cell on the form wherein the third user marking
cell is bounded by at least one indiciumthat is visible to the canera
(see, e.gwvp2awansesarking cells of form400 in Figs. 4 amrdTAB200%ersesear ki ng
cells of form700A of Fig. 7, user marking cells of form800 of Fig. 8 and
user marking cells of formIOOQA of Fig. 10), and wherein the third user
marking cell is detected based at | east in part upon at Ieast one of: (a)

the dis cenment. yector of t ect ed first user ki n b)
the atSprEEdNEminYERIb DR HEC A Cr Bt i Gor AR S Setorm 307 if
anot hefoexanPkeusct Barkiks fad dmnﬁ V’(ﬂdﬁb@f Fi%omsblsﬁarkﬂ?gt@éll%ﬂfd}ﬂl SYOLdT Hif
processor mechani sm evi dence of at least a third user mark in the defected

t hi r d an8 esermearkinggeldbedf fobrad 8004 0f Figad®), mnd phetcinihe thied @@gm@ekl@g cetilr 1|Sg ht ness

simlarjt et nofthe | ect

ur r ogriseiy Cera e R R natimnR b REC PR hLR SR L 3RS by a
| east naarm%tcbmrhan(b) bposeﬂl&p@frtﬁ@ti@teuaaag@oh@gédﬂﬂwkmgaeme the i ndi cium
boundi ng t user r ki ng 1. In another exanple, the third user

mar ki ng celln aﬂ%ﬁ}el‘rﬁ‘é‘a@@iﬁ‘e&l@éﬂe%%@@y Aarthes semprise: datermiggenvidh theaweseswst h of -
(a) t rﬁ?e ﬂl S%%%ﬁi%ﬁ&t of et e{agtr a tmrdtuﬁgr rgﬁ# %h%gjeiéc{eﬁttgﬁ'& Gler 'ﬁ?arrﬁkg%el? % a{and

(b) the acenent vec second user

anot hecasegrapl ontahiegicaiof Origlst@ess sanitiritg bewtden n@yatdeasd e petioadf lﬂ&&ﬂﬁbtla)hld east
in part upon inter poI atjon bet ween t he di spl acerrent vector of the

det ect®des fyroungdiag thegeieiyg bewiding félﬁ&hl(%slsef AENE pilh cadehat \fﬁééttaowore?n phe

dqbecttgede@&{.‘dﬁ[@l g lin dFRA 1H§Jdé3ﬁﬁr|e] lm%&ﬁn@&ﬂhﬁﬁ% 1R Ser hilRingeLNod may

further conprise: detecting w rocess mechani sm at 1 east a third
user nmar ki Ay aoahér emamlplaetlfedhmi uvdnmaekmgtchldantalsnbleeﬂetsesed bawdl«at bgstaielphrti s 15 NY

239, 665, 071v1 0 nde by .an ndiciumthat is visi t he. canera
(aee. agomatiég ofitriay iy Rosition L fdsTont iy tropmgtingrech dnE (o) SuchOSHiiikr ng
cells o‘?fthefd}%&ea%@@odﬂfusaﬁlarkf Mger mar ki ng cells of form800 of Fig. 8 and
user marking cel ormléOOA of Fig. 10), and wherein the third user

mar ki ng cellh amyh@reetxempl?dﬂt%tb@@ uggr nlwélalgg celh n}@ar’op detsoted drsddeddrasiongadf . (a) a
2381 B LA LT RGBT PO R, 1
furt h@bsﬁ@ﬁpfﬂﬁ@eted%agemnamg@f mhrkthgtdel. processor nmechani sm eV| dence of at
least a third user mark in the detected third user marking cell based at
In another example, the method may further comprise determining with the processor
mechanism when the form becomes essentially stationary after being placed in the field of view
of the camera.
20 In another example, the method may further comprise decoding with the processor
mechanism identification information on the form.
In another example, at least a first indicium bounding the first user marking cell may
form a closed boundary and at least a second indicium bounding the second user marking cell
may form a closed boundary .
25 In another example, each indicium bounding each user marking cell may be printed in
ink.
In another example, each indicium may be visible to both the camera and a human.

In another example, the processor mechanism may comprise a single processor (see, ¢.g.,

system 101 of Fig. 1, which may include a single processor).
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| east in part upon a degree of brightness simlarity between: (a) at |east
a portion of the electronic inmge surrounding the indicium bounding the
third useworrarddiisggocel | ; and (b) at | east a portion of Phe/1BeOIEH C | mage
i ncl uded inside the indiciumbounding the third user marking cell. In

anot her exanple, the third user marking cell may be detected based at |east
in part upon at |east both of: (a) the position of the detected first user

mar ki ng cel | ; a d (b h posi tion of the detected second user narklng
cell. In aH’&f“ﬁ%t é‘&‘éﬁ]ﬁ thetHRCeH AT IigFC %‘E?m%ﬁykﬁoﬁﬁ’“éﬁlalpf Ye PHELEEted based

at |eqgl, ¢p., E’y”s"témlﬂQPBfFﬂgt @rmkﬁma%n&@déwﬁﬂramwfISIB@es@(% tion of the
detected frrst user marking cell; and (b) the position of the detected

second usern geotké¢nryameld, thelfarm mtyﬁ@rsel@szfad@iom thie tgeoupetonsidtinggf: f dottaneplay
conprlle detern1n% %:M‘th t he processor mechani sm when the form becones
essenﬁlgﬂﬁyng?%? # Fy after being placed in the field of view of the

cagera. | niaaasthelcx@kphr, cabldts MY bodpiigtyat fdakt JIRImageRInsse(sete e @disigeml t h
t he processor mechanismidentification information on the form 1In another

exanpl18] okFig. dawhich mayrig¢lugorefileastipmdpivepgdiseisohe first user narklng cel | may

forma cl Oﬁﬁqn&ﬁ%ﬂ%%ﬁ% apd c%}nelr efﬁﬁ% %nﬁ&gga??ea's%e%&r@%g gﬁ#%ﬁ?cond

user marking ce 0rn1a cl ose n ano each
indicE@yﬂba&nﬁnﬁgyemhheuskaﬁ@aékmsg cell may be printed in |nk | n anot her
exanpl e, each |nd|C|un1 y be visible to both t he cane and a human. In
anot her exdhpnhergyampce Eisisg m Fareds %r?b‘ﬂnsaeg‘?i?%‘”lt??&} &y ocessor

( Slge’ egsegtlal Q(rﬁ%o‘f'ﬁ@ S%Qéln et@egn a acéﬁ{f' hgel? P(m% @Qlllﬁqedt ?ea§t' dhd lo? aﬁ%ﬂ?&ﬁﬁor ). 16

, 665, 71v1 ’- anot exanpl e e processor nechani sm rmay
conprMﬂedammnm%ﬂmmqﬂdﬁe@nmcessors (see, e.g., systen1101 of Fig. 1, which

TN IR M E I T i A
test. essentially uniform spacing between adjacent user marking cells in both a horizontal direction
and a vertical direction.

15 In another example, the user marking cells may be laid out in a non-grid pattern.

In another example, the method may further comprise at least one indicium inside at least
one user marking cell (see, e.g., user marking cells of form 400 in Figs. 4 and 6, user marking
cells of form 700A of Fig. 7, user marking cells of form 800 of Fig.8 and user marking cells of
form 1000A of Fig. 10).

20 In another example, the indicium inside the user marking cell may comprise at least one
of a number and a letter, printed in ink invisible to the camera and visible to humans (see, e.g.,
user marking cells of form 400 in Figs. 4 and 6, user marking cells of form 700A of Fig. 7, user
marking cells of form 800 of Fig.8 and user marking cells of form 1000A of Fig. 10).

In another example, the steps may be carried out in the order recited.

25 In another embodiment, a system for detecting user marks is provided, comprising: a
camera (see, ¢.g., system 101 of Fig. 1, which may include a camera); a processor mechanism
(see, e.g., system 101 of Fig. 1, which may include a processor mechanism) in operative
communication with the camera; and at least one form (see, ¢.g., form 400 of Figs. 4 and 6 and
form 700A of Fig. 7), wherein the form includes thereon at least a first fiducial mark and a

30  second fiducial mark (see, e.g., fiducial marks 401A and 401B of form 400 of Figs. 4 and 6 and
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I n anot her exanple, the canera may conprise at |east one i nmage sensor (see,
e.g., system 101 of Fig. 1, which may include at | east one imge sensor).

| n anot hewoerswpb®sp t he canera may conprise at | east on@Crapxof/s@es2 e. g. ,
system 101 of Fig. 1, which may include at |east one lens). In another
exanple, the user marking cells may be laid out in a grid pattern, with
essentially uniform spaci ng between adjacent user marking cells in at |east

the odufcibiefiagolsn THEh o bt o e o VhEin P ot Rl Beahy Tl |y

uni f ok BAC tH G AIIVIRRR A HiaAC R M@a%ﬁra%ﬂ?bﬂtgt}pﬁhﬂ i8 eés@nt@ﬁtﬂc@leh@&drﬁﬁ@t al
direction and a vertical direction. In anot exanpl e, the user marking

cel | s wheyeibevhe the um llsmla@eqhura feldof pimt efrthe cameraﬁbt: h@ner@ﬁame@rocdseornet hod
may furtger co S8 9% folge indiciumin ﬁl‘r—th east one us mar ki ng
cel | (¥&e¥NgP L a%ﬂ% § 'CEY8E 8Py pat ORI ™1 1V o fOiser

maski ngagedt & 1qkt £ pcsrﬁ’bﬂ 00 eGbrfi cﬁlcha,th $6th tH@?iﬁcB@oﬁﬁbbl&an:n foagaa a8wastof

Fig. 8 and user marking cells of form . I n anot her exanpl e,

t he i Adpett uper Wsiclrstrome inaes adiytaica gemeren ahlwstél@ﬁnffmst ﬁ@oaatl nalkgrd ke of a
nunber ?0[?1(3 fﬁiul:ﬁ {n?i{k dQ{eEtﬁTﬁgglth the C}ﬂﬁeésgg{r cﬂgﬁsﬁ%b efél& a@@?ﬁs%r ﬂlgﬂ%le%éelpl eto

humans or m 4an

mar Ki rmg th:@fdrﬁl Whelfeﬁfﬁm: TMAsﬁfmﬁk@.g céll mbcﬁfndadaby aﬂgam ehd: mduﬁuﬂl@hmﬁﬁ@lbm‘
ahnd user rrar king cells of form | OO0A . I n_anot her
exarrplt‘é CtHFBICEY Bp% Crfy SHEMaHTE &S ghiformHA0ra F&ﬁSdé ranﬁi écli%@aﬂqmg eehlsoher

erfpodig 5@5“700&0?#&1 ?”ilsEPﬁla 0§€éllfs 3¢ fdiﬁ?iiod‘@ff 1*{ 8'aﬁd Bﬁé?‘fheﬁﬁgg cERHF foﬁh”g a

canera (see, e.g., system1 I nc a canera); a
proc esl@ﬁ@A wE Erpan D) and sthercirethg fustsly@tmmkﬂtigjcehﬁs Eetgctedlbaswh atlhamypamupmde a

R AT NER S A T R T N
7), V\’@ﬁfheﬂhg pPJ&@ssfoPﬁﬁbl'ldﬁ%Jn‘r'Q@%ptab@rﬁ@rﬁnle@fbr bf%@ Het%ctfeli fisdt ubdrdbgkals oBrrk and a
second fiducial mark (see, e.g., fiducial marks 401A and 401B of form 400
of Fi gstsug am teigaleplamed pQ&ﬂtlon of the detected first user marking cell; detecting with the
15  processor mechanism at least a second user marking cell on the form, wherein the second user
marking cell is bounded by at least one indicium that is visible to the camera (see, e.g., user
marking cells of form 400 in Figs. 4 and 6, user marking cells of form 700A of Fig. 7, user
marking cells of form 800 of Fig.8 and user marking cells of form 1000A of Fig. 10), and
wherein the second user marking cell is detected based at least in part upon the displacement
20  wvector of the detected first user marking cell; determining with the processor mechanism
evidence of at least a first user mark in the detected first user marking cell based at least in part
upon a degree of brightness similarity between: (a) at least a portion of the electronic image
surrounding the indicium bounding the first user marking cell; and (b) at least a portion of the
electronic image included inside the indicium bounding the first user marking cell; and
25  determining with the processor mechanism evidence of at least a second user mark in the
detected second user marking cell based at least in part upon a degree of brightness similarity
between: (a) at least a portion of the electronic image surrounding the indicium bounding the

second user marking cell; and (b) at least a portion of the electronic image included inside the

indicium bounding the second user marking cell.
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NY 239, 665, 071vl 7-28-09fiducial marks 701A and 701B of form 700A of Fig.
7), and wherein each of the first fiducial mark and the second fi duci al
mar k has wOmeasusesbl e property that is essentially scal @CIraBz0)/e0es32
wherein, when the formis placed in a field of view of the canera, the
canera and the processor nechani smoperate to carry out the foll ow ng
steps: generating, with the canera, an electronic imge of at |east a
portion of .the form1 Cﬁ1| cul atig%g, Wi th the1 processor mechani sm based @L

| east in paPPRUPHTRIAADGFERIT GHY COMPEGRat 15454 PAG LRAgs SHEPhESH 8- 18k8t 1he

first ofipduai ahiciBhdy i@Rdde hacseefdinddedbgdos). mark; detecting with the _
processor nechanismat |least a first user marking cell on the form wherein

the first usenothenrdiamgles diclcainsraypan dedpise sdcaseanstlcnsiscd, adi. sytemtlRaofi s
vi si ble to the caner S e. ser marking cells of form400 in Figs. 4
and G,ﬁ%slew%@r%?%ﬁlc@gfgFglee%%tOP%PW};OOA of Fig. 7, user marking cells of

fosm 800 ofin khétherBexamld) §RIpro®kidr Mgecelibh ndfy dodiphst @61 Odrobdsgor (342) ¢.gand
wherein the first user. markl‘ngl cell is detected based at least in part upon
the cavgemdiéeor Hisdanbehpervigende meinglerpsecessadlici al mark and the second

fiduci al ; ' j [ [ nt
vector of thangfifdithile 8 ot e cbARE TR TG ENE | LR, B BRLARERE
posi ti(ame, ef., sysecrde0 eof B, 1, wisich um@rindaddd plgratiey bf prdedse@s).ng Wi th the
processor nechanismat |east a secaond usg}(r9 mar ki ng cell on the form
wher ei n t he SeLBFEXaRte: FgrsISPA §aEisr out &y BissARSH: a5 the Plogesser BRd2NNEY ci um

that ISaMicSdaBi& iR ik 3 Oﬁ?ér}:%%eepsee, e.g., user marking cells of form400 in

&
Fi gs. 4a and 6, user nar s of form 700A of Fig. 7, user marking
cells of fdnen@b& cxbmipiegtheSystanh msefurtiar ddomgyise ehlcslachg, fvoitinthe PRAswE Fi g.

10), and,wherein the second user rking cell is detected based at least in
part L‘i‘ﬂﬁ?halflﬁg’t&?@bﬁ%@&?&ﬁf”@@@ﬁﬂ?%'the detected first user marking cell:

det er m ni ngn%étheﬁ&ﬁm?[@efeﬁ&qron%phﬁm SMEM IdeRCRa PhpRlar heaStntAl kEa3¢ user
mark in the detected first user marking cell based aIt) | east in part upon a

degr eanviiab toghtatgesishrgi(eriz), an Rlgprithen peosesseq by a arockessas meghawesm)i on of t he
elgotroni ¢ | IRAGSULFANNAIAG ANE of ACHATD el Rgy LS [ I8k 3ehopREKI NO
cell; and (hrl))a ACCEP por i%6h SO ot e e e LT OhieY | n‘ége FReTOde °PRSY de
the i nklitGd esRMRUPAENGidvARariti(.81, csbeetiallyaicklc igvagiaht to aanthodielit Hracabdg bylat h t he
processor nmechani sm evi dence of at | east a second user mark in the detected
second’f%éﬁorﬁ‘mek‘im%jnbell based at least in part upon a degree of brightness

simlarity e Hiﬁ&%éﬁlg@e gnorigﬁtggsts S ﬁ%{tglidg&rl%fed Bg@in%%%erla%'itoca WRGGvel

surrounding the In um bo I'ng
(e.g., a local white level).

20 In another example, an intensity similarity may be utilized in a manner akin to the
brightness similarity described herein.
In another example, a luminosity similarity may be utilized in a manner akin to the
brightness similarity described herein.
For the purposes of this disclosure, a computer readable medium is a medium that stores
25  computer data/instructions in machine readable form. By way of example, and not limitation, a
computer readable medium can comprise computer storage media as well as communication
media, methods and/or signals. Computer storage media includes volatile and/or non-volatile,
removable and/or non-removable media implemented in any method and/or technology for
storage of information such as computer-readable instructions, data structures, program modules

30  and/or other data. Computer storage media includes, but is not limited to, RAM, ROM, EPROM,
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second user marking cell; and (b) at |least a portion of the electronic

i mge included inside the indicium bounding the second user marking cell.
18 NY 239w6ebi10piissd 7-28-09In one exanpl e, the canera mr¢TABmMOY/HEEs2at | east
one inmage sensor (see, e.g., system 101 of Fig. 1, which may include at

| east one i mage sensor). |In another exanple, the canmera may conprise at

| east one lens (see, e.qg. systen1101 of Fig. 1, which may include at | east

one | | n_anot her ex rocessor

ool SRS ISR /@r SR RS e A S AT e

Si ngl &R QpRES Aotage! FusdRE NEFe, BXRMBIdGr die npigaaecsﬁwaéér&&h@é@' S/ dEMyconpri se
a plurality of processors (see, e.g., system 101 of 1, which nay

[ ncl ud)éhea npﬂldumlvwhnqh af bpuswkiodarably state theatchiesd leiqmrgtlen amdnwhls:h@pts bearri ed
ou Y, Lde. canera q t he processor mechanism my be carried out in the
order P%éﬁi et ?ﬁlgﬂ%Fﬂer exanpl e, the system may further conprise

cakcul at i n@rurthert thetgrescpf ROGRHAM KL 6N aRirSdTbe ﬁlhpleﬁfeﬁﬁeam@ﬁg% aﬁpmmel l e
form In another exanpl e, each of one or nore fiducial naris may appear

essentcPEIPPiEr aditde meda.gamputst Aardaagrosidirpoputgr sofffargl ldhisregarpribesess ed
by a %%Bf%ﬁﬁa?g L kilEf Iﬁ?e”dr?%% wehl%?é%atl{‘ﬁ{e tﬁé{&?&so&é)ggeg%?ra‘%{afé’ﬂﬁt %%Egedf' duci al

mar ks e a neasurable proper I'nvari ant
(e. g. (c.gssendi mbleymsiafh@cs, oviabr modie steovearaombgmr‘s bimmmom&ﬁlsetcbdmpuaergrome essor
mechani sm. | n another exanple, a brlghtness |nhlar|ty descri bed herein
may r OF FIOEC FENILORHIULES: (0BG OFC PRICCSORT QOEUIGHA | P& ") XPEI0Y MOrANEHBEHF-2-

o gt ReaBel ISR I o) ety I ef‘ﬂﬁté*h*&%?% T A el 1y
si m | de.gt, pbjeayorizatadiprogramding), andhamgre eflcomptier ph)grabnmgigtlaugsg i thivl raay t y
gnglrjlﬂﬁbﬁlg Cgé:ﬁi;(?t E?aﬁ@ h]gwt c#(él}ér%seggon%fd egcarl]rlnls)leg Ial'rsedop csol{lgrs% 1lﬁllstrat1 euatn rno{ eadabl e
restrictive.
Of course, any embodiment/example described herein (or any feature or features of any
15 embodiment/example described herein) may be combined with any other embodiment/example
described herein (or any feature or features of any such other embodiment/example described
herein).
While a number of embodiments/examples of the present invention have been described,
it is understood that these embodiments/examples are illustrative only, and not restrictive, and
20  that many modifications may become apparent to those of ordinary skill in the art. For example,
certain methods may be “computer implementable” or “computer implemented.” To the extent
that such methods are implemented using a computer, not every step must necessarily be
implemented using a computer. Further, fiducial marks of various embodiments may be of any
desired, hollow shape. Further still, fiducial marks of various embodiments may be particularly
25  useful when more than one type of form may be detected and/or there is a stack of multiple
forms (wherein, for example, all of the forms in the stack are not aligned). Further still, user
marking cells may be of any desired shape and may be arranged in any desired pattern. Further
still, the forms of the present invention may utilize any conventional features (e.g., clocks), as

desired. Further still, fiducial marks and/or user marking cells may be printed or otherwise
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conmput er data/instructions in machine readable form By way of exanple, and
not limtation, a conputer readabl e nedium can conprise conputer storage
medi a as wlel2b1zEswsonmuni cati on nedi a, nmet hods and/ or si @O&ANB200LE0vPEL er
storage nedia includes volatile and/or non-volatile, renovabl e and/ or
non-renovabl e nmedi a i npl enmented in any nmethod and/ or technol ogy for storage
of information such as conputer-readable instructions, data structures,

progra dul es. and/ or ot her data. Conputer. storage nmedia includes ut is
Dot 1 PRCER 15 ToRAM SE B0 NS, BESTHATH 17 eI EEPREH T ash
Menor yinagediey s%?gﬁ{ays‘déla'dgecﬁérﬁit/& A5 WRSivedt SGRMyADY6linERatBRPM  DVD, and/ or

ot her optical storage; cassettes, "tape, disk, "and/or other magnetic storage
devi ces; and/or any other medium which can be used to tangibly store the
desired informati on and which can be accessed by the conputer. Further, the
present invention may, of course, be inplenented using any appropriate
conput er readabl e nmedi um conputer hardware and/or conputer software. In
this regard, those of ordinary skill in the art are well versed in the type
of conputer hardware that may be used (e.g., one or nore mai nfranmes, one or
nore server conputers, one or nore client conputers, one or nore

m ni -conputers, one ore nore personal conputers ("PC'), one or nore
networks (e.g., an intranet and/or the Internet)), the type of conputer
progranm ng techni ques that may be used (e.g., object oriented

progranmm ng), and the type of conputer programm ng | anguages that nmay be
used (e.g., C++, Basic). The aforenentioned exanples are, of course,
illustrative and not restrictive. OF course, any enbodi nent/exanple
described herein (or any feature or features of any enbodi nent/exanpl e
descri bed herein) may be conbined with any ot her enbodi nent/exanpl e

descri bed herein (or any feature or features of any such ot her
enbodi ment / exanpl e descri bed herein). Wile a nunber of
enbodi ment s/ exanpl es of the present invention have been described, it is

under stood that these enbodi nents/exanples are illustrative only, and not
restrictive, and that many nodificati ons may becone apparent to those of
ordinary skill in the art. For exanple,
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certain nethods may be "conputer inplenentable” or "conputer inplenented.”
To the extent that such nethods are inplenented using a conputer, not every
step nustwoeomsss3nl y be inpl enented using a conputer. FaruBmoyg/odessuci a

mar ks of various enbodi nents may be of any desired, holl ow shape. Further
still, fiducial marks of various enbodi ments may be particularly usefu

when nore than one type of formmay be detected and/or there is a stack of
multiple forms (wherein, for exanple, all of the fornms in the stack are not

aligned). Further still, user marking cells may be of any desired shape and
may beypgsiiandes:dig any desired pattern. Further still, the forms of the
present invention may utilize any conventional features (e.g., clocks), as
desired. Further still, fiducial marks and/or user nmarking cells may be

printed or other 2 239,665, 071v1.7-28-09pl aced on the forns.
Furt her strIﬁln?ﬁégﬁg(ggﬁgn%F“%gwag‘C%Ep%%?gred out in any desired order

(apd any dqﬂsacr@da foirBAf alFRYd bviasl@ed camefaOivhaiih tﬂs&rheﬁcﬁﬁ@p&erwu abRast a
elimnated NY 239, 665, 071v1l 7-28- 09What is clai ned : A nmet hod for

det ectfirsdl @r mfﬂélrr a0l a yosenst fidyaig) mask eidrmghezcip gaeh afrihafipst @riwclolfmvk@rnri gt a

d I k
and o SssHRE AL A S R TRpd ot B BnehPRBiseReidlefbet yuci ol rmark and
t he second ufilidingitied camktd\meﬁtdmaawmmkeinprgo pént Igadt hbrticsh efssefotinal |y

scale invariant; utilizing the ogoera to generate an el ectronic i mage of at
| east a poroekceﬁtlag wither Hrerqrroré%fr BB R GPARY T G0 YR BREY S VB DR &RTST i n

ORAr at i.cat he
o e & R AN OR 0 Ao A i AR Rlon PR3l SRRSO

t he senoﬁﬂnkc@ukﬁéwnmnn&k detecting with the processor nechanrsnrat | east a

first user on the f reln e f|r ng cell is
bounded by aey AR GBSt Al et Brrint el B ale vrer o &
the figiRbeil SR filBEsh RAGSS dell 8 bgﬁﬂd’eﬁtb%dlt %&Qﬂleaﬁdlbﬁaﬁﬂlaﬂ 9 vR#1E tdpen t he

cal cul ated di stance between the first "fiducial mark d the second fi duci al

mar k; ceriktgw bt wherewni they firshesqymesking oell iedsitentddsmsed i lsq@t wcpseynonyket or of the
d%g ethgl%ufa!te ({1stance between the first fiducial mark and the second fiducial mark;

calculating with the processor mechanism a displacement vector of the detected first user
marking cell versus an ideal planar position of the detected first user marking cell;
detecting with the processor mechanism at least a second user marking cell on the form,
wherein the second user marking cell is bounded by at least one indicium that is visible to the
20  camera, and wherein the second user marking cell is detected based at least in part upon the
displacement vector of the detected first user marking cell;
determining with the processor mechanism evidence of at least a first user mark in the
detected first user marking cell based at least in part upon a degree of brightness similarity
between: (a) at least a portion of the electronic image surrounding the indicium bounding the
25  first user marking cell; and (b) at least a portion of the electronic image included inside the
indicium bounding the first user marking cell; and
determining with the processor mechanism evidence of at least a second user mark in the
detected second user marking cell based at least in part upon a degree of brightness similarity

between: (a) at least a portion of the electronic image surrounding the indicium bounding the
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mar ki ng cell versus an ideal planar position of the detected first user

mar king cell; detecting with the processor nechanismat | east a second user
mar ki ng cwDl20om1t93@¢ f orm wherein the second user marki rgTABLUI/DE6EOUNded
by at least one indiciumthat is visible to the canera, and wherein the
second user marking cell is detected based at |least in part upon the

di spl acenent vector of the detected first user marking ceII det er m ni ng

with the process hanj vi dence. of | east .a first in the
Gt octBPTRIRGnaswme ol B10) Eart Bactirnl theslSiranic et TispR i ibehee of
bri ghti@siSmSbdtnbag thy sRetPeRP matidhg 8811l east a portion of the electronic

i mage surroundi ng the |nd|C|un1bound|ng the first user marking cell; and

(b) at least a portion of the electronlc i mge included inside the i ndi ci um
boundi ng thefirs ser . mar and determning with the processor
nechanisn12@i%%ﬁ%%1§fﬁ anpéaggﬁg I%Q%dn%ser mark in the detected second
user mnar ki ngicGRtihg Ragare ploctLashetianRal 4 digpaenient @giteohe Bitt@bd HREAd
simlarity between: (a) at |east a Eortlon of the electronic im

sur r ouseli Ay kingecllvgrses aividsaienas gositien obthridetzeigd semngd psgrimark 21&0@85@@0 nd
user mar ki ragtegf:ﬁllé Wltﬁ rt]lge dét%ées%r Ihgc% 15151% e{? ﬁgagﬂ aotrﬂlra &J}ﬁarﬁné te[l%ﬂ'tﬁe

i ncl uded i nsi C|un1boun second user ’2 The
met hodvietein b third usdrumdrkiap celd mijduﬁdastgby stabgubad indgiwh that ishesmreac eh;5 or
mechani sm a dlsBIacenent vector of the detec%gd second .user narklng cel

ver suSARAr% grayhermias thskyser warksie ¢dles deleeled apcd st lsas it gt uﬁ%% fit cel | ;
afi@ d%@%ﬁ (Qﬂth@‘disﬁla%&ﬁerﬂrv%%%ptﬁe'Ei@fé@é@'f? @idlm Rt @) mar ki ng

cell on't form wherein the third user ing c is bou ed by at

| east dmpdacementoicator bhte degeciedseduind user mindingaer a, and wherein the third
user marking cell is detected based at least in part upon at |east one of:
(a) the displacenent vector of the detected first user marking cell; and

(b) the di SPIrACHIEING ofeELAN, gﬁﬂkhgnq§ﬁ ﬁéed second user marking cell. 3.
The method of claim2, further conprising: determning with the processor

mechani sm eefcgwindes with e freesssoranedhimigmusistenpofiat least hibirdaseonet in Mo d user
"5k 1 £l niRASRT nbih E RS bl kst PRI B HA el LR NGRSl | ari Uy
between: (a) at least a portion of the electronic image surrounding the indicium bounding the
third user marking cell; and (b) at least a portion of the electronic image included inside the

indicium bounding the third user marking cell.

20 4. The method of claim 2, wherein the third user marking cell is detected based at least in
part upon at least both of: (a) the displacement vector of the detected first user marking cell; and

(b) the displacement vector of the detected second user marking cell.

5. The method of claim 2, wherein the third user marking cell is detected based at least in
25  part upon interpolation between: (a) the displacement vector of the detected first user marking

cell; and (b) the displacement vector of the detected second user marking cell.

6. The method of claim 1, further comprising;:
detecting with the processor mechanism at least a third user marking cell on the form,

30  wherein the third user marking cell is bounded by an indicium that is visible to the camera, and
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between: (a) at |least a portion of the electronic inmage surrounding the

i ndi ci um bounding the third user marking cell; and (b) at |east a portion
of the elwotznommiisd3vmage i ncl uded inside the indicium boeaditRzpoe/hesethi r d
user marking cell. 4. The nmethod of claim2, wherein the third user marking
cell is detected based at least in part upon at |east both of: (a) the

di spl acenent vector of the detected first user marking cell; and (b) the

di spl a rrent of he detected second .user markin el i e met hod
o *01 Siiron B ek ey 18T 10 1 oot (B BSSEARE | east
in parpbsMeQeftﬂata%fe%hqirgtqaemaﬂ&%meu { #d @@ dii80h BERERIEI 168 GEDnd Aert he
detected first user marking cell; and (b tfl'?e di spl acenent vector of the
det ectreatkivgselhd user mar ki ng cell. 6. The met hod of claim11, further
conprising: detecting with the processor nechanismat |east a third user

marking cell on the form wherein the third user marking cell is bounded by
ansi ndi ci um rhamctid\ofeidh, 'ﬁﬁtﬂeheorﬁ@{f’@ﬁ and 23 NY 239, 665, 071v1
7-28-09wherein the third user marking ce | is detected based at |east in

part upon deteragsng with therprogegyorangshanismaryidsnce ofeat deasterthard usprmerkys die
k | 1.
T SR P B AR AR Rl R SR R o

pr ocedstvecene@h aﬂ“ilessm@vsrtdmmfeh@élecatonhcemge auitrbundihgithe ﬂndimmln boanding tistet ect ed
third us(ie mar ki.ng cell based at | east a degr e(g of brightness
ys ¥

si mi | &hir ebataw\l@@&celk And £h) at fegska porHeR of @ﬁpgptrpwe?@ﬁ%wl&ﬁ insidg e
S‘H)”‘fﬂcﬁhﬂ&ﬁd?ﬁdl ?qhi{hﬂ@dg%g&p% de third user marking cell; and (b) at
[

| east a portion o | ectron I mage i ncluded inside the i ndi ci um
bounding the third user marking cell. 8. The method of claim®6, wherein the

third user Kin eII .. s detecte d at |.east p po east
bot b of - (&) TBRERSGY FITE MG U doroter mes g sl b dRikden Jod o leastia® o)
the p%htub@ﬁ' affbadt BEthst easuf‘edpo%%%@tﬂéscfe&ecmrﬂﬁlsm;epﬁﬂa}kmg%em hed (Bthod of
claim6, wherein the third user marking cell is detected based at |east in
part lppsiﬁonnf@!e;ﬁ@teateddmdmétuﬁeremark(@)ceﬂhe position of the detected first
user mar ki ng cell; and (b)

9. The method of claim 6, wherein the third user marking cell is detected based at least in
part upon interpolation between: (a) the position of the detected first user marking cell; and (b)

the position of the detected second user marking cell.

20 10. The method of claim 1, further comprising determining with the processor
mechanism when the form becomes essentially stationary after being placed in the field of view

of the camera.

11. The method of claim 1, further comprising decoding with the processor mechanism

25  1identification information on the form.

12. The method of claim 1, wherein at least a first indicium bounding the first user
marking cell forms a closed boundary and at least a second indicium bounding the second user

marking cell forms a closed boundary.
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the position of the detected second user marking cell. 10. The nethod of
claim1, further conprising determning with the processor nechani sm when

t he for mwecomaassssentially stationary after being pl aeet/Boy/hesesi el d of
view of the camera. 11. The nethod of claim1, further conprising decoding
wi th the processor nmechanismidentification information on the form 12.
The nmethod of claim1l, wherein at |east a first i ndi ci um boundi ng the first
user narkiﬂg i@ll forng g cl.osed bounda | east a secqnd indicium
boundi ng. t Ha- LcBREOFSEF Rk Mhgeeraeh fisfigiam AT

239, 665inQa%Y Ink/- 28- 0913. The nethod of claim1, wherein each indicium
bounding each user marking cell is printed in ink. 14. The nethod of claim
1, wherein each indiciumis visible to both the canera and a hunan 15 The

met hod of ere roces nechan ses a S|
orocessor . Herrridah Sl SrEEATGR fiurERIe ThET PRl LS et m
CORPr ihsgRna pIuraIrty of processors 17. The nmethod of claim1l, wherein the

formis selected fromthe group consisting of: a lottery play slip; a
survey; and a test. 18. The nethod of claim 1, wherein the canmera conprises

at least o pate 9 ipothe camera
conpri ses g?'?eas%ﬂ%§g§?gﬁg% ngﬁwgghg%%%ﬁig%&ﬂ@%%%§¥n&%§é§gl% % he user
mar Ki pgocesdokrs are laid out in a grid pattern, with essentially uniform
spaci ng between adjacent user marking cells in at |east one of a horizontal
direction and a vertical direction. 21. The method of claim 20, wherein the
uggr marking Rl heuRlSr LAl 10%holefh fie BidcthBAtk ShipiRRs § Phdrdlid Yruni form
spaci ng bet ween asﬁacent Usef mar nagcg ?sﬁﬁhgﬁ %#%lﬂgﬁﬁzo r? &

Proccssors.

17. The method of claim 1, wherein the form is selected from the group consisting of: a

lottery play slip; a survey; and a test.

15
18. The method of claim 1, wherein the camera comprises at least one image sensor.
19. The method of claim 18, wherein the camera comprises at least one lens.

20 20. The method of claim 1, wherein the user marking cells are laid out in a grid pattern,

with essentially uniform spacing between adjacent user marking cells in at least one of a

horizontal direction and a vertical direction.

21. The method of claim 20, wherein the user marking cells are laid out in a grid pattern,
25  with essentially uniform spacing between adjacent user marking cells in both a horizontal

direction and a vertical direction.

22. The method of claim 1, wherein the user marking cells are laid out in a non-grid

pattern.

30

25

NY 239,665,071v1 7-28-09



direction and a vertical direction. 22. The nmethod of claim1, wherein the
user marking cells are laid out in a non-grid pattern. 25 NY 239, 665, 071vl
7-28- 0923voThw/areeshod of claim 1, further conprising at PCgaBroogn@esndi ci um
inside at |east one user marking cell. 24. The nethod of claim 23, wherein
the indiciuminside the user marking cell conprises at |east one of a
nunber and a letter, printed in ink invisible to the canera and visible to
humans. 25. T net hqd .of .cl.apm 1, wherein the steps. are.carried out in the
or der 7 eot 2ad oAt 0 ikl BthGbsUBTT g HLE e R Rt s Secamer .
a proGeSSR4rkIMRGRANi smin operative commnication with the canera; and at

| east one form wherein the formincludes thereon at least a first fiducial
mark and a second fiducial mark, and wherein each of the first fiducial

k and f.i duci al k_h . | y that is.
casent al |y sk Bersys TEE 23Ry efiRe AeERTR e R PR Fhombrness o of
Vi 8W af |dafi®ne a8 hambbhah dealdRERpAREd iRk RAESIBRSO thd@ei2) ifd WiOBRY t3th@nfafis.car ry

out the follow ng steps: generating, with the canmera, an electronic inage
of at least a portion of the form calculating with the processor

mechani sm -Ra -' - ronj Gl i stance
bot veen at Tostt et R Sl 1, §REkin RO e Eh Rl oIt BRRErectef” ToMk
detecting with the processor nechanismat |east a first user marking cel

on the form wherein the fjrst user marking cell is bounded by at |east one
i ndi ci um t K&t Aisystemdphiictedtipeung markec@MPEdEher ei n the first user marking
cgpl is detggohpf.based at least in part upon the calcul ated distance
between the first fiducial mark and the second fiducial mark; calcul ating
with the prgressanr nebhasmsmoperdireplonveme cdtionexitlothe chmtiheambt ect ed fir st

sser ki o0 Sl b Yerenan, L doak LoD pestiLon of b MBS TSt
user B¢hdFHuER] Mmafl) ah P&hERIHBach of the first fiducial mark and the second fiducial mark
has a measurable property that is essentially scale invariant;
15 wherein, when the form is placed in a field of view of the camera, the camera and the
processor mechanism operate to carry out the following steps:
generating, with the camera, an electronic image of at least a portion of the form;
calculating with the processor mechanism, based at least in part upon the electronic
image, a distance between at least the first fiducial mark and the second fiducial mark;

20 detecting with the processor mechanism at least a first user marking cell on the form,
wherein the first user marking cell is bounded by at least one indicium that is visible to the
camera, and wherein the first user marking cell is detected based at least in part upon the
calculated distance between the first fiducial mark and the second fiducial mark;

calculating with the processor mechanism a displacement vector of the detected first user
25  marking cell versus an ideal planar position of the detected first user marking cell;
detecting with the processor mechanism at least a second user marking cell on the form,
wherein the second user marking cell is bounded by at least one indicium that is visible to the
camera, and wherein the second user marking cell is detected based at least in part upon the

displacement vector of the detected first user marking cell;
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wherein the second user marking cell is bounded by at |east one indicium
that is visible to the canera, and wherein the second user nmarking cell is
det ect ed waet/mEssbeast in part upon the displacenent vecTaB2009/0466E2
detected first user marking cell; 26 NY 239, 665, 071vl 7-28-09det erm ni ng
Wi th the processor mechani smevidence of at least a first user mark in the
detected first user marking ceII based at least in part upon a degree of

brightness simlarit et ween: | eas i on f t he el ect onlc
i mage sur r SSIRHPHEE Wb { re?%ﬁﬁr% ali“ﬁ@et" n?ﬁ(?ﬁ%ttl%étear SRS AT B 1S and

(b) atyelemathira Lﬁ&rﬁlh&ﬁlgcgelltﬂa%deit%%ﬁ‘ﬂ'ﬂaﬁ JiRaRckRe brgathhaskifidhe | ndi cium

bounding the first user marking cell; d determning Wth the processor
mec harbebrmeayviag etnlcm efportton| ddke elact@emomhga senrouminﬂsg the utdn@umé:togndlag thkecond
user rking c based a.deqgree r.i ess
oo 1 PO iua AT B of BATH raMih AGHHERHE S Phardlin,

Susr oyRdtingh Bdi@din ;gdh@ﬁt&ﬂhmmklﬁgcélh%naecond user marking cell; and (b) at
| east a portion of the electronic inmage included inside the i ndi ci um

boundi ng t Ketesmiaraiviih g nrapdebergnechppismzyidempreotsy deashn sscord aicrnek indher ei n
th t 26,
€ CUTRLAJ SO u§§r5m§rﬁ<1 gec%ﬁ ba?eQi]e é&?tgi r@ﬁl’@% ud g;ee }Eﬁgngﬁéﬁ%sﬁ g}n?;arﬁ{r aim

wher ei n t e canera conprises stemof c¢laim?26,

wher eibatvidea: (@) aclessa momhﬁ“mhesm@mnw ins@s sarrsundid ethpiraid@ssdoundi@g thihe
system of claim 26, wherejin the processor nechanlsnlconprlses a plurality
of pr Seendaper markingmeh: ads(by b lsast & partianad theglesteanie g dicdyleddayds 8 out by

c are carried out in the order
reC| o ti n%lggﬁhﬂ% thd &%So(fl%er gﬁ%ﬁﬁ%bapu .

ystem rther conprising calculating, with
t he processor mechani sm the presence of an immobile form 27 NY

239, 665, 07]2\91T1Ze 52y8ste(r)ngof claim 26, wherein the camera comprises at least one image sensor.

28. The system of claim 26, wherein the camera comprises at least one lens.
15
29. The system of claim 26, wherein the processor mechanism comprises a single

Processor.

30. The system of claim 26, wherein the processor mechanism comprises a plurality of

20  processors.

31. The system of claim 26, wherein the steps carried out by the camera and the processor

mechanism are carried out in the order recited.

25 32. The system of claim 26, further comprising calculating, with the processor

mechanism, the presence of an immobile form.
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