1 MANUAL RECOUNT PROCESS USING DIGITALLY IMAGED
BALLOTS ill This Application claims the benefit of: U.S. Patent Application
Number 12/752,232 filed April 1, 2010, entitled "MANUAL RECOUNT
PROCESS USING DIGITALLY IMAGED BALLOTS." which claims the
benefit of. U.S. Provisional Application Number 61/167,257 filed April 7.
2009, entitled "MANUAL RECOUNT PROCESSES USING DIGITALLY
IMAGED BALLOTS." each of which is iﬁcorporated herein by reference in
its entirety. [ 2] The present invention relates to a method for recounting
an optisaliyAeatieheUsHePR Of £.$0 U ShNGaG R ampiayped GoryBHIg & TS
other uses. [ 31 Under current election law and regulations in certain
jurisdictions, a paper record of certain voter's voting selections made on a
[ Haper ballotlYesg paticainerigordiitrhaprkisefise” ballot, must be made and
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completing a mitting the paper absentee ballot by hand, mail,
cqpfeaBfiarisARIReraesIRBd T aTacPrbisTBREoting is where a voter

who is unable to establish his eligibility to vote at a polling place during an

ection is issued a paper hallot and is permitted to vote thereby .
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stard coustadhifttiney bligibilloyof fhrevproyisioniadnster to vote is established

by election officials after the time for voting ends. [ 4] Irrespective of

whether a jurisdiction utilizes paper ballots or more modem electronic
| ¥bting machinéd Qrsahsind DY vbIsHAar Bt SeHAe Baiplifdpag 2 paper record
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votes recorded. by voters voting normally (e.g., by voting machine) in the = .
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provisional voting is done on_ an electronic (DRE) voting machine. In
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“provisionally.” i.e. by sealed paper provisional ballot that is only opened and counted if the
eligibility of the provisional voter to vote is established by election officials after the time for
voting ends.

[ 4] Irrespective of whether a jurisdiction utilizes paper ballots or more modern
electronic voting machines, absentee and provisional ballots must be handled separately and
counted manualiy by election officials, i.e. apart from the votes recorded by voters voting
normally (e.g., by voting machine) in the election, and may delay the completion of tabulating
the voting results and/or the certification thereof. Certain jurisdictions even require a paper
absentee and/or provisional ballot even where the absentee and/or provisional voting is done on
an electronic (DRE) voting machine. In addition, because the paper ballots approved for being
counted are placed into groups so that they are anonymous for counting, there is no way for a

voter io know whether his vote was counted and/or was counted correctly.



which a voter marks his voting selections by darkening or otherwise

marking one or more regions typically indicated by an outline in the shape

of a circle, oval, rectangle, square or other desired closed shape. The

marking areas of such conventional "mark-sense" ballots are typically

arranged in discrete rows and/or columns that correspond to positions that

are read by sensors in a conventional Ballot reading machine. A different

paper ballot, i.e. a customized ballot, is “typically required to be prepared

for each election and jurisdiction, e.g., voting district or precinct. In
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There are several issues that may arise in many of these types of
#FEEBUNts involving original ballots: [9] 1. The original ballots may be
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made by the voters, and/or with remarked selections, and by othe '
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[ 81 in almost all cases, the recount is done manualiy by examining the original ballots

that have been stored in the baliot boxes or in another secure manner, typically under a lock-and-

seal condition, or where the original ballots have been taken out of a ballot box and have been

packed into another secure container for safe keeping. There are several issues that may arise in

many of these types of recounts involving original ballots:

14} 1. The original ballots may be tampered with or changed, e.g., with smudges
that may induce over-voting, with erasures and/or other changes to the

original selections made by the voters, and/or with remarked selections,

and by other commoniy known bailot tampering methods that have been



[ 101 2. Original ballots may be lost and/or misplaced when the ballot
boxes and/or the original ballots are transported and stored or are
transferred from one container to another. Fill It would be highly desirable
if one could perform a recount without having to touch or handle the
original ballots, irrespective of whether the recounting is called for by a
random. verification or is mandatory because of the difference between.
the winning and losing candidates or positions parties is less than a
certain percentage of the vote or because the result is challenged. 1 121
Of course, even tipousghetheteigaiiyndordtroflinguesbempapayb silitits dauirezen used.
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and/or recounting selections marked on an optically readable sheet ma _
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chegdansiand a plurality of mark spaces thereon in an image format;

Isplaying the image of the sheet in human-perceivable form, receivin .
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image of the sheet; and comparing the received information of marked .
cw%ﬁt%b%fcé@a@é%%abWWE@%ﬁg%“& Tfeher R Aner Y Tk dgndling the
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viead in.genjunstionwithihe FIGURES of the Drawing which include:

| 14} To this end, a method for counting and/or recounting selections marked on an

optically readable sheet may comprise:

receiving an image of a sheet having one or more choice regions and a plurality of
mark spaces thereon in an image format;

displaying the image of the sheet in human-perceivable form, ;

receiving information decoded from the image of the sheet of the mark spaces
thereon that are marked;

receiving information determined from the displayed image of the sheet relating to
marked mark spaces of the image of the sheet; and

comparing the received information of marked mark spaces decoded from the
image of the sheet and the received information determined from the displayed image of

the sheet to determine any differences there between.

BRIEF DESCRIPTION OF THE DRAWING



[ 161 FIGURE 1 is a schematic diagram illustrating an example ballot
intended to be read by an optical reader; [ 171 FIGURE 2 is a schematic
diagram illustrating an example format for a voter identifier (VID); [ 18]
FIGURES 3A, 3B, 3C and 3D are schematic diagrams illustrating a
generalized example ballot intended to be read by an optical reader; [ 191
FIGURE 4 is a schematic diagram illustrating an example ballot including
ranked and/or cumulative voting that is'intended to be read by an optical
reader; [20] FIGURE 5 is a schematic block diagram of an example ballot
| g8nerating Tepatalus 14 ki URE:Gisfasdhemhadicbincki dhagrasmoframntion
mple voting apparatus; 1221 . FIGURE.7 is a sch ic di .
g ARl b R AR or e
Dinwigerndithysteltddl in FIGURES 1, 3A-3D and 4; [ 23] FIGURE 8 is a
r sghematic figwy stagram, ofiamaxamiplahalielraading HOEESDU0MPEHRE o be
with the apparatus of FIGURE 7; [24] FIGURE 9 is a schematic flow
! %@éﬁwoﬁlﬁ%%ré‘atfﬁﬁrdetails of a portion of the ballot reading process of
{ FIGURE 8; [26VRIGLIRE SHEDA(id 0Bzand Q7 sohemailc Giagrdms: gbter
JX nqige? ﬁgg of a ballot marked in a variety of ways and of details thereof;
26] FIGURE 11 is a schematic flow diagram of an example process for
[ d8herating HEWBHIB A ofBIGURE SN arsAckemeHg diagony Hiestrtiperperngralized
eSERSBiG TR diagian ehanexaspaleiMeldg process utilizing the ballot
IGURE -3D and. 4; [ 28] FIGURE 13 js a schematic flow. .
lram of RS bTe Fa S e A o b B R Inclucin reked
aptacesses0f FIGURES § ittmisd lorbt 2;4d berampieslanif29] FIGURE 14
i 'f(}g” example-gammpyier §&§§ﬁ£ﬁg ‘&Blﬁ?%[%@élﬁ%it%@@mﬁt @EQ&%%%&?‘C
FIGURE 13. [ 30] In the Drawing, where an element or feature is shown in
apRarEthan one drawing figure, the same alphanumeric designation may
[hejused to desigrate suchielanient aiféagusen iofan esohfigusengaaghurhere
losely re | odified element is shown in a figure, the, same .
igﬁghanumerllﬁétgﬁd%%gﬁa iﬁleﬁfgﬁ%%a ré‘my t%lguas'%% 1o ééﬁgmr% eb?ﬁgt feader for reading
opizdificdadlbafleptoditie soma lusiralitdry FEHIRERlemerte grdéatures may

(Bgjdesignategpyrlike @lphapHmeritodegignationedtxample ballot reading process
compatible with the apparatus of FIGURE 7;

[ 24} FIGURE 9 is a schematic flow diagram illustrating details of a portion of the
ballot reading process of FIGURE §;
[ 25] FIGURES 10A, 10B, and 10C are schematic diagrams of mark spaces of a ballot

marked in a variety of ways and of details thereof:

i 26] FIGURE 11 is a schematic flow diagram of an example process for generating the
ballots of FIGURES [, 3A-3D and 4;

127 FIGURE 12 is a schematic flow diagram of an example voting process utilizing
the ballot of FIGURES 1, 3A-313 and 4;

| 28] FIGURE 13 is a schematic flow diagram of an example recount process usable
with the example processes of FIGURES 8, 11 and/or 12, for example; and

[ 29] FIGURE 14 is an example computer screen display relating to the example
process of FIGURE 13.

{3061 In the Drawing, where an element or feature is shown in more than one drawing

figure, the same alphanumeric designation may be used to designate such element or feature in



different figures of the Drawing and with similar nomenclature in the
specification, but in the Drawing are followed by a character unique to the
embodiment described. It is noted that, according to common practice,
the various features of the drawing are not to scale, and the dimensions
of the various features are arbitrarily expanded or reduced for clarity
DESCRIPTION OF THE PREFERRED EMBODIMENT(S) [31] The
arrangement of the present application i?nay operate in conjunction. with
an electronic voting machine, also referred to as electronic voting
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question and ypgmRErHNAKINY FGHONS R AIRHKVSRASRIEN R therein in
which a voter makes a mark to select one or more voting selections for the
particular election contest or question. Mark spaces 112 may be any
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_reading machine is programed to define a "template” corresponding to
IF RSEaLE b R RS FARRAS TR BT SR $the contests/questions 110 and
the respective mark spaces 112 therefor are located. 6 1 33] In the

mple illu first region..110 designated "General Electian (‘/a): : .
s the e B b g A Tl cenceo
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114 and for a write-in candidate selection 116, A second region

. 110 .
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raffiiakio nei-aandidatesquestion. Mark spaces 112 may be any convenient closed shape and

provide a defined area in a defined location in which a voter marks his voting selections by
darkening or otherwise marking therein. Mark spaces 112 are typically indicated by an outline in
the shape of a circle, oval, rectangle, square or other desired closed shape. After the ballot 100 is
marked by the voter, it is voted (e.g., deposited in a ballot box or otherwise submitted) and is
read and tabulated, typically by a reading machine or reader that optically reads or senses the
defined mark spaces to determine whether each mark space 112 is marked or unmarked, thereby
indicating a voting selection. The reading machine is programed to define a “template”
corresponding to the locations on the ballot where each of the contests/questions 110 and the

respective mark spaces 112 therefor are located.



for "United States Representative (District 16)" and a mark space 112 for
each candidate, as well as mark spaces 112 for a "Skip Contest" or "No
Vote" (abstain) selection 114 and for a write-in candidate selection 116. A
third region 110 designated "General Election (3/4)" contains the names
and party affiliations of candidates for "State Senator" and a mark space
112 for each candidate. as well as mark spaces 112 for a "Skip Contest"
or "No Vote" (abstain) selection 114 arfil for a write-in candidate selection
116. A fourth region 110 designated "General Election (4/4)" contains a
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mark space 112 for a "Yes!' or "NQ" selection, aswell.as a mark space for,
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identify a voter and provide voting information relating to the voter that =~
spags e {smlizetrpyea Votint raehing welby & patlotheadiig nikéh ey “No
electionafficials.¢ID: ifprmat 380 includes, for example, six different
informational fields 381-386. Field 381 includes .a number of characters,
§hcally 3, P GGG THEOE TS e P RRS ) R chov a5 o
V882 ihslufiesienivmbenst ma‘mmw typiballyc@nther!unituehpidemify the
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readlngmand tabulation of different b s without manual or other sorting
WwReTEhiHeg et sHa Ao N Hrelf 048 an BS Yiled Baanteany oaiqg! machine
PRI Rl olibe M HE: adiieerdigit i wimericahiiellistypicd barosbeiagrescribed
to 999 different entries, two-digit fields may.be utilized where a lesse .
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Jessarnumnber ahahatacigrsiesds canvenient. [38lkisld 383 includes a

number of characters, typically 4, that uniquely identify the voter's
municipality of residence. Field 384 includes a number of characters,
ftgpically 2, tRatURE 2 is a schematic diagram illustrating an example format 380 for a voter

identifier (VID} 120. VID 120 is a sequence of numbers or other alphanumeric characters or
symbols that uniquely identify a voter and provide voting information relating to the voter that
may be utilized by a voting machine or by a ballot reading machine or by election officials. VID
format 380 includes, for example, six different informational fields 381-386. Field 381 mcludes

a number of characters, typically 3, that uniquely identify the voter’s state of residence and field

382 includes a number of characters, typically 3, that uniquely identify the voter’s county of
residence. Fields 381-386 may be used for automatic reading and tabulation of different ballots

without manual or other sorting prior to their being read and tabulated, as well as for absentee



uniquely identify the voter's voting precinct or district within the county or
municipality, and field 385 includes a number of characters, typically 2,
that uniquely identify the voter's voting ward, if any, within the voting
precinct or district. Field 386 includes a number of characters, typically 2,
that uniquely identify the voter's political party affiliation if any has been
declared and may be utilized for presenting the ballot of the declared
political party for voting in a party primgry election or for straight party
voting, where permitted. [37] Field 387 includes a number of characters,
aly R Al Oothat wiguehhidentiioanihadparticalanhaliof fothéiappicane
county, voting precin istrict. and/or ward, as the case.may be, T
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privacy. The same unique identifiers as are printed on paper ballots,
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e.g.,’In provisiona . Typically'in. local voting, the voting machine is

[ ithated in Fieléatdrineiudeparminbsr prebsrrcteristocBhialt Bistupiuely identifies
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to vote, and provisional and/or abse voters may vote usingsuch . .. .
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screens and/or voting contests to be presented on a voting machine _
oapaRst Bioe 6r. 6 A HISE HANBESHEes (g TRetha0EshipRyatiag machine

oPigRekLeoamlete elecion Ballahfanitbatvaleeilicaigive lRlRehon.dEaghot when it is

tg/l?lﬂ'ntgdmachine may generate on a voter-by-voter basis a complete

eleétion ballot by selectively combining, for example, a "general ballot"
liB&luding onle drerHored/Btifry. cotiteststiiethataredsdive présse htetato kfis, and
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110 to be presented to voters according to their residence, and/ora | . |
p%gﬁ;%ﬁm%hw %@:&%@d for voting by voters of a particular county, municipality,

precinet , district or ward, fields 382-385 may be utilized by the voting machine or vote
tabulating machine to verify that the voter is using the proper ballot form before the voting
session is initiated and/or before the voting selections marked on the ballot are tabulated, e.g.. in
provisional voting. Typically in local voting, the voting machine is situated in a location in a
particular precinct , district or ward and voters from that particular voting precinct, district or
ward come to that location to vote, and provisional and/or absentee voters may vote using such
voting machines even though their voting selections are then reproduced on a printed ballot, e.g..
as printed by a printer associated with the voting machine.

{ 39] Data from fields 381-386 is utilized to select the voting screens and/or voting

contests to be presented on a voting machine and/or on one or more printed ballot sheets that



one or more voting contests 110 to be presented to voters in a party
primary election according to their party affiliation. Thus, a voting machine
and/or ballot printer is not constrained or limited to local voting, but may
be utilized for county-wide or state-wide or nation-wide voting, for regional
voting, and/or for remote voting. 140] Where voters are issued a chip card
or smart card containing his VID number 120 and an electronic voting
machine is utilized for printing paper baflots, the voting machine is
responsive to voting jurisdiction information 381-386 read from each

OERIBLS GhIRCaEh ok QX idngR Ballob A0S Matek s MAy Vet Al s CRiR K

card for the writing of the voter's voting selections therein and then .
vebReEtactHRr Qi BT 4P COTRIEHON YOFAET bF AV KIOT R Bretrclectively
cﬂﬁlﬁiﬁh@fbﬂ&ﬂzﬁ@ephf@@ﬁﬂ @bﬂﬁﬁast_kyadﬂng aetingrotacioiie amd,éetmwtt}at are 1o
oiARUIN09 MIASINR, DaIRIGELE SHIDGAIR A0(ANIDG ARSI RAIGADR fess 110

e voter registration information” 381-386 and/or the unique identifier 3: '
tobadHIERER Grr elerharcrTdien tedhrasIsEaNsE, RdIMatipRbsiBretiPalet” including
oyﬁﬂﬂﬁlw@c&%ag @aeyﬁag vmeota@hyiagga&mm@. iﬂ@qaaﬁbadﬁlrfﬁﬁﬂyrrlb@&ﬁﬁ“@&%rding to

the chip card. In either case, the chip card once inserted into the voting .. .
L e 156 Lt T AL 18P RO G e s
wcarch] eqgindonsesyring tiiecddio agminstids@tctvote idiorentdham enicerobog, for
rggrg}{gig&%gv%%r %Qler&gmeq%rﬂlg)ay be likewise retained until the voting

selections 6f a provisional voter are stored therein, and then may be
[ftlirned to tYBSEFO0IETOAR IS8t 6P bt ot aPEegng ik & i spaber 120
208 thaniZation tbriguaddentifiars 38d oneatisethafer Bilielectiondmayihine is
"retired” and not used in one_or more subsequent.elections as a means
R S OB s A TR A A s cach vt PR fr
prenidber 4 20letrid/be voyenaod wmte ridits tharbgacd:d 91 hFIGURESBAVEE s voting
Sta0d 3R-aresehemalicdlegrems UHstalng R ISRRRIARY SEMRIw an

ballot 100 intended to be read by an optical reader. Generalized ballot
Aerrtacfooal & e RSB AHAs PRty T 16EAEGHS a2 A titiel HiHeune
sphtesnalZdraythecpiroviceschadd thagagereginn H2QF iaa/wb'tehrag}étaﬁgn information
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tilustates afl possible mark space locations Sfand a re(fatlveIquar e
stexgibin iiwvioidte srechinDandinTbetclRbueiie seastitio ruv Ay beeprovitedl leaithe chip
AU badlatdoemat wilh Ricalye Beqn istaRdatdized RARR AY TR A% in a way

80-column machine readable card or an 8/z x 1 | inch or an A4 size

7 VAT R BB Y 1 DS R ISR B R RFA SRS a2 fipte more
thanyopasti e baliphi0@ des sithanatiof pagsiblécenask spiace! loodtionsoting

- will o 112 | ) . -
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. . or providing the VID number 120
yelprasdataioningefisialized Balllot PorRTarIboRzAEpPe SEH Mg dentifiers 387 once used

for an election may be “retired” and not used in one or more subsequent elections as a means to
reduce the likelihood of fraudulent in a future election, e.g., either as a VID number 120 and/or

by a counterieit smart card.
[ 41} FIGURES 3A, 3B, 3C and 3D are schematic diagrams illustrating a generalized

example ballot 100 intended to be read by an optical reader. Generalized ballot format 100a of
FIGURE 3A has a plurality of locations 1127 at which mark spaces 112 may be provided and has
aregion 1207 in which a VID number 120 may be represented. Ballot format 100a is generalized

in that it iltustrates all possible mark space locations 112° and a relatively large region in which a



ballot pattern from which particular ballots 100 and areas for particular

contests 110, each utilizing specific selected ones of mark space

locations 112", according to a template, may be provided. [43] FIGURE

3B illustrates an example ballot IOOb which is provided from a ballot

format 100a on which contest regions 110 are defined by dashed lines

118 in the region having the possible mark spaces 112" and in which ones

of possible mark spaces 112' to be utiliZed for marking voting selections

are mark spaces 11.2 defined by solid line circles. The dashed lines 118
V@IM%@Q%@E{JJ&Q@%& %ﬁﬁﬁ@}ﬂl B@}@@g KA§9§§@6§” Ggé.ll_%ttkdlﬁﬁ_i‘cayﬂb%/picaﬂy beona

selected together define g template for, ballo , I.e. define the. pattern
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sicopipsisaas hwell msnthepattessity nuhickpeotilngagelections will be read by a
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i

tabulating the vote. The template of ballot 100b defines four contest areas
will peofiities S anmesgizgassith i daer layhignthireentieivaanark spicesigly be utilized
15 ER LEREHP IDSRAGR CONtest-dta it eberutilidad]ie gorfor A0@OR{RStents a

mong three candidates, or for a contest among.three.candidate re

bASHR %%g%rgmﬁ%&ﬁﬁléa%%%ﬁl omﬁo%lel gefectio agtﬁcﬁgrv(\:/?l (ta'e-sl%r?vil?& cach
usBlitieprcdicforiapdibhesqdestibrmrotheationses-Nolereshuntsearisatndie, may be
DRI a mark space is provided for a "No Vote" or "Abstain" selection. |

44] FIGURE 3C illustrates an example ballot 100A which is provided from
t4%allot formsiURE SR BHsHAER LTS Bafioh PP fepmutfissy from a ballot
relashedoineshl& invthetregionshaving dfmpossiiehmartespatesthd 2 gndhaving

in which ones of possihle mark ces 112' to he utilized for rki - .
B e A S
nyalsingd difressela8 definingpdomessreGidntneddraslithénprriiespdéestasiod lines
ltfﬁarié@ﬁ}’lé)&)%@% Qﬁ@gﬁﬁ%ﬁ defineR stemaplate fpr RalloksQQAd kSsether define a

define the pattern by which voting selections will be marked and
e A PRI A teds PR RS B AR 1t CoRtAeraradda TarbE o
chop differentsizg spones hawiiDafivie: aatives mark spaces d &scandstiviBde read by a
Vlg ﬁ:vtl f%og%gﬁ%%??ga&e]f%bg fgi.%}fin(\)l'ﬁ 1@%5%1&(%3@8&6&9%?%&%% tﬁ@lg&r& The
e Ut |zedn, e.g., for a contest among five candidates or for a contest
temdrig of e tcHNbidefiaes Wive ko trarRISpREEL A B ssWaEe foith ened Raotae three
LhivARsiaigselagtionaRdHRE hirwilecinselactionmbachiwammpark ¢, for a
space contest 110-2 may be %Jtilized, e.d., for a public 4 %stioH or other
OpESIRIBOPE SEERSH AT O W51 FREURE S Mt AR agenavaiizat *Poss o
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that are located in predetermined asymmetric positions that when read by
sale7difvt reader may be

[ 44 FIGURE 3C illustrates an example ballot 100A which is provided from a ballot

format 100A on which contest regions 110 are defined by dashed lines 118 in the region having
the possible mark spaces 112’ and in which ones of possibie mark spaces 112’ to be utilized for
marking voting selections are mark spaces 112 defined by solid line circles. The dashed lines
118 defining contest regions 110 and the mark spaces 112 that may be selected together define a
template for ballot 100A, i.e. define the pattern by which voting selections will be marked and
tabulated. The template of ballot 100A defines four contest areas 110 of two different sizes, one
having five active mark spaces 112, and three having two mark spaces 112, The five mark space
contest 110-5 might be utilized, e.g., for a contest among five candidates or for a contest among

three candidates where mark spaces are provided for a “No Vote” or “Abstain” selection and for



utilized to define the orientation of ballot 100. Although only one indicia or
fiducial mark 122 is necessary to define ballot orientation, and will
satisfactorily define the orientation of ballot 100 for reading by an
automatic ballot reader, plural (at least two or more) indicia or fiducial
marks 122 are preferred so that the orientation of ballot 100 may be
determined even when ballot 100 is not properly and precisely aligned for
reading by a ballot reader and so that tHé scale of the ballot may be
determined. [ 461 In particular, orientation indicia or fiducial mark 122a

2 RERLIhe-1RRek competrf hallabdQQ andorirntationtindigig.ar fidugiak public
marks 122b and 122c near the lower edge, e.g., near the right-hand and

IYEFARALOESTH er &SN B AFSPAD 'BEfe the orientation of ballot 100 and,

{ bgicause theyredetemiinedapoesittenabloedtans dt indicia @r ficudial nbeksad by an
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rede ermin_e§ glstance, orientation indicia or fiducial marks 122 also
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1HE%%%%%Q%E%%‘3{‘%’&%%8}@6?@a@&ﬂ%‘%@f@@ﬁér&@%&’&%@éﬁ@ﬁ& ballot 100 is

mark Space 112 is defined in the same coordinate system as are the
npiEreBhtReIAnGsthi abensd § TResting By srphatesdehuidn thettcintate thie batlot
m4e8dingeufitbe ballot via its ballot image, e.g. to determine which mark
ces 112 are marked to indicate .a voting, selection. [47] Comparing the
(R orermiiBc PEIEG PROEITORG e S B e A MGy coferof
bm&amfﬂ_qammtmm@ommge_'q qadhmgiasméfeblﬁmdit@ﬂqelma!e/kim@ﬁme-g» near
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This is helpful for normalizing the ballot image provided by the ballot ,
besaarthesrienterniard seatiogatecptioperiiadinims Bltatlorardantfer g3 and 122¢
A eimadngmricamdl Zasdetingarby thaappropdiatedaliottemnplaiendicia or
ﬁ%gggpgaﬁ(nq?.{ zﬂgor f 1'@&9@%@%{? %ﬁl&f st;l;]z% QE’% ﬁi!m?)ge lgliar%eble lél}: "xl%x?a(?ﬂé[%pace 112

compensate Tor small changes In” the size of ballots, é.g., dué tostress,
imospedetomiond aprititrertikeythieiebyitoralidietianpaiiadérans thlenrighve
iﬂﬂﬂiéﬁaﬁﬁﬁﬁﬁct%@?@m; A8k %}t%lﬁ‘ ipdigish ok fidugiabmarkse determined

include, for example, cross-hair lines, cross-hai,r) lines in a circle, targets,
Boum&idirde bmapies! Zoutidrhenor pfR otk PRSI B BES LM b th Y nete ballots are
iferegotng it @ne Hrashdreiblack fidarkeneedreantrasting adjacgate 112 is defined

iSgEions. andior any, compinaton EQ%"se&fthé%%H&%ﬁ{#gg& ingli g‘_ﬁf\f" S ahares.
markém{lhat _qnlqueely 5eﬁfﬁe their own center are preferred.” Indicia or .

thelaeiapritaika e 2w rabnghel fantearotibrenhuley Bragtahadroiziansieathich mark

spaces 112 are marked to indicate a voting selection.

[47] Comparing the predetermined relative positions and/or spacings of indicia or

fiducial marks 122 with the imaged positions thereof permits the scale/size of the ballot image

and the position of each mark space 112 to be determined. This is helpful for normalizing the

ballot image provided by the ballot reader as well as for locating the proper positions of ballot
identifier 120 and of marking areas 112 as defined by the appropriate ballot template. Scaling
and/or normalizing the size of the ballot image can be utilized to compensate for small changes in
the size of ballots, e.g., due to stress, moisture content and the like, thereby to avoid any

inaccuracy that might otherwise result therefrom.



ballots and/or may be different for different ballots and defined by the
ballot template therefor. Indicia or fiducial marks 122 may located be any
location(s) suitable for defining the orientation, and preferably also
defining the scale/size, of ballot 100. To this end, an odd-number of indicia
or fiducial marks 122 disposed in an asymmetric pattern are preferred.
Where a two-sided or plural sheet ballot is utilized, each sheet and/or
side includes marking indicia or fiducial narks 122. [ 491 In addition,
where a ballot is too long to be provided on one ballot sheet, plural sheets

| By be providediwithia Pageumbaridentifier an eashhahegkthatisifeadross-hair
.and utilized to select the proper ballot sheet template, or to determine the
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fdeeaderabiyh pager numtitiddelntifiers aredngmaing eddahliesandns, and/or any
machine-readaple, such as.a numerakin a fo il center
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an example ballot 100 including” ranked and/or cumulative voting that is
plrteibedt ballod iretidizsg-sach shesh sukiefer dnHirbtdro cnariingdadidagi sty marks
1gontest areas 110 (each having a region wherein "NAME and other

features of the contest” information identifying.the particular contest i

0 anc IVREAE A SO BAS ot B B R o e ok lae
shaeth algp a cludekdniiDagres 120hadddestribedabovest Ay ommoarmatdized to

SCRAIBR! RLERSHRAS BAaY: ReHIHZ8H ol RFAIGBLYOHNS s FANEe OHING template

and/or for cumulative voting, as may be the case for a particular election
applifRicitadt bRl ARt idsasbanegeri R LR Er o EBRAGRAG 2nd
makedvating wharainthenyaler ntay: meikthadandidateatn kisiardebrdfer, so-
reference. In,this example, five candidates may,be. ranked. Fillingone .. ..
o S R B e R S pgaea
berkisates!sedo e éideicendipikirmpoasid sedefitiedlinghe Sposibisersanighapchis case,

dRarkingagragtes k. Qumbes olimatk shacss fonaLandidalsnicaRsA set forth

_greater preference, could also be utilized, Thus, five mark spaces 112 are
8 G0ttt it Edpn oA AR SR G R RATSAEH AR (e cAndidate

Oshqn 6 oOptcenaly.aneldstalier tiativelyheaplural mark spaces may be
associated with rank numbers (e.g., a "1" mark space for first choice, a

"2" mark space for second choice, a "3" mark space for third choice, and
{ﬁ?}forth) for BAERREAh HidSrdamaiie diggam illustrating an exampie ballot 100 inciuding

ranked and/or cumulative voting that is intended to be read by an optical reader. Ballot 100
includes a plurality of contest areas 110 {each baving a region wherein “NAME and other
features of the contest” information identifying the particular contest is placed and wherein mark
spaces for selecting a candidate are placed) and also includes a VID area 120, as described above.
Any one or more contest areas 110 may be utilized for straight voting, for ranked voting and/or
for cumulative voting, as may be the case for a particular election and/or contest.

[ 51] A first contest area 110-R is arranged for conducting ranked voting wherein the
voter may rank the candidates in his order of preference. In this example, five candidates may be
ranked. Filling one mark space 112 indicates first choice ranking, filling two mark spaces 112

indicates second choice ranking, and so forth. The opposite sense, where marking a greater



[ 521 Ranked voting may be utilized for conducting an "instant run-off'
where no candidate or an. insufficient number of candidates receives
sufficient first-choice votes to be elected (e.qg., fails to receive a majority
of the votes cast) under the election rules in effect. If no candidates win or
fewer than the required number win, a run-off election is required.
Conventionally the run-off election occurs later in time and incurs the
expense of conducting a second electi@n. In an instant run off, so called
because the voting needed for the run off are cast in the initial election

Gk SO ALl ey frmRtanthvi avall %Q%{%%m@%m@ #W be utilized.
|

election, can |datcHé receiving the least first choice votes are eliminated
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from the initial voting. [53] A second contest area # allot 100 is
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given contest. Cumulative voting allows the voter to distribute his vote
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IS exa e, five votes ma t (five 112 ma
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candidate. Thus, five mark spaces 112 are associated with each
VR Clate TAFHESRG With' BEOAMGIHIR SR GRbtes1leS GRoRIA b EpincE 4 for the
bdikrcisoptbMidestda, $klﬂd%@ﬂﬂfﬂ@m@t@@/%&@@b@@b@a}&&fﬁ{dtbﬁkots

det:)saf:l ?j%n glfethat contest I.e. to int |onaII der vot tloé\iltlec%ﬁtlve(;y to

Brovidi gp}ur%ﬁ%%rar? spacesufl org%ué)c can((fl0 (rjlak1 or con

ikt ahdiorocumdativerpetiiignibiankigpheeizd.2 may be arranged as a
[38)en- segment sakpace.1120wharein e eried Anesi9btREIEMEN: cumuiative

segment spaces thereof may be 13, marked to define a numeral. For
ve&a&aﬁsrw&%lﬁm@t%%%m&% ShGRTRRIE S IETeBIORE thE cigiifates in his
otadicaigsthentw)mbealll whearking thantap, crmddieteaﬂ dobmmmﬁmtah contest.

csﬁn%"{%%ms g tn?owi) RET r%%hanzHQr QUYL e %rh @E@S? gic 98{%%

e num mar ng a seven segments in he number

cantidets fortheriFRHRE T HRIId LR groElereEae &mﬁ&@éﬁate equally. as in
sBevan-sagmentdisplayie displosAWRPEESast (five mark spaces 112 may be marked) in

the contest and the five votes may be cast for any one or more candidates. Filling more mark

spaces 112 for a candidate indicates a greater number of votes, and thus a greater preference, for

that candidate. Thus, five mark spaces 112 are associated with each candidate’s name and with
each write-in candidate 116. One mark space 112 is provided to skip the entire contest and/or to
abstain 114 for the balance of that contest, i.e. {o intentionally under vote.

I 54} Alternatively to providing plural mark spaces 112 for each candidate for
conducting ranked and/or cumulative voting, mark space 112 may be arranged as a seven-

segment mark space 112" wherein selected ones of the seven segment spaces thereof may be



[ 55] The two remaining contest areas 110 of ballot 100 are examples of
straight voting for two different example contests, one in which two
candidates of eleven are to be elected and the other in which one
candidate is to be elected. Ballot 100 may include, and preferably does
include plural positional indicia 122 as described above in relation to
FIGURE 3D. [ 56] FIGURE 5 is a schematic block diagram of an example
ballot generating apparatus 200. Appalatus 200 includes a processor for
generating ballots 100 from information. provided thereto either by

nRIREH D RIS FURING CARIGRHINFIMANR. RANdIdAte NIMAION ARG or at the

the like, i.e. for generating ballot form and/or formats for particular

righdefiaisridhaiamsbeul’ dradiiin & oriddie anrohatiap asizg i thgments and the

uppecegschinchiaadin anlestianit: ialibgsnacshinabtrat inslades Baleten
enerating capability, such,as the VOTE-TRAKKERTM direct recordin

o VA ARG BorAlie O A A TG oS SRR,

s¢pwefveaieddrerPratstoidpine iodisNenwndetgey, described in Patent

{ Applicationg Q9(43 7-306:81d JnR2 3R348 0 F 1AV PEHACUDRYRS ARGt voting
suitable ballot generatilglr%gqss{%fét)\élvglirﬁ{ 57] Ballot printer BP may be a
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tprntiaghéiviRRumniid120 io oakbioe- Bad/ordumanigedabid festeraind does

. of printing the unigue ran rtion of the VID 1 or #%Ea’i inter
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be in conformance to the applicable federal, state, county, and/or local
[legal requirgnernis: forelection.halials. &admihe Ccass iRl roneRleRahing
optically-scanned ballots. Thus, stand\ardmed paper sizes, e.gl. 8'/z x 11 )
RREHES G 8 /2 R AL SRS PrBHTESHAJRF, mistpiiRe i pbt! (o information
peinglei piagedatiot teqigimeofScinisnimuimn: fomttsiz & fstandardsndaddtidatemation
t spa like, Wi o Jstomized.ar:
e oo DTt el B S e o
daniens isetriasidic Sruatrenta bt Hicserras inplideaynonstekB0 e Figtigachine
tiReicspacasion:xadmod Ratiery, onan 8% L Trctkpanentalioh PRiRling
hich.is added V|D num qélézo in mach;ne- an,d/ot;: u ar]é re daQIe form
e%%’é%%ﬁ%‘&}%ﬁ&; ¢ PEY PR E e AL EEHOAH %ﬁ?%? fgrah 8F4m
Pexaenpléunoting dppaiatas VeMrivsdlid MA@M&\@@B&%@QW;& (ﬁaﬂgmt()/ZS 5,348, or
ARRICALONS AITAAAS.AAMIRRS AR Ncpraled herein. Voting

machine includes a processor P for processing information relative to
[4Toter and/BALOGHGART 1B RS ANRIAL SN BrHE BIGH BRI RS s paliots provided

ingRapabalile framenhdior siefiag 120t prRUING:aUChHRIRHRalIRBledorm and of
display. unit.DU for displaying informatjon, to the voter, and a voter . .
PR U1 RCPAES e ILH e e VAR 1 o g A voe
vy b cdbes ortPal dorddor ehertoly | W Wikbsotedhthat e coripometits o federal,

s%éi%ﬁ@?ﬁi@%r\{%a@ﬁ@@%@{r%gﬁ% for election ballots, as is the case for conventional
optically-scanned ballots. Thus, standardized paper sizes, e.g.. 8% x 11 inches or §%2 x 14 inches
or A4 metric paper, may be utilized, and single-page ballot requirements, minimum font size
standards, candidate baliot space standards, and the like, will be met, in a customized and/or
conventional ballot format. For example, ballots 100 may be conventional baliots such as a
Scantron ballot, which has an array of 48 x 80 elliptical mark spaces on fixed grid pattern on an
8%z x 11 inch paper ballot, onto which is added VID number 120 in machine- and/or human-

readable form as described herein.

I 58] FIGURE 6 is a schematic block diagram of an example voting apparatus VM as



components of a personal computer and so a conventional personal
computer, with or without modification, may be utilized in voting machine
VM, although it is likely that conventional computer components,
particularly processor P and memory M, may be utilized in conjunction
with displays DU and input devices VI adapted to or customized for the
voting machine application, for example, for ruggedness, resistance to
tampering and/or abuse. In addition, pidcessor P includes a function for
providing unique voting session identifiers for each voting session, for
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provided in firmware, such as in an EPROM, which provides additjonal
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[ 60} Alternatively, various programming information, a voting session identifier

generator or list, voting information, candidate and office information and the like may be

provided in firmware, such as in an EPROM, which provides additional resistance to tampering
and/or hacking attack. Such firmware may be utilized, for exampie, for controlling the reading
and writing of information to optional smart cards SC, the storing of voting record information in
memory M, particularly, a specific memory device such as a memory chip card, an optical disk or
tape, or other electronic, magnetic or optical media. Preferably, memory M of voting machine
VM includes two independent non-volatile memory devices so that voting record information

and a voting session identifier are stored on two separate, independent memory devices for



voting machines, for example, or may be a touch-screen interface
associated with display unit DU, and is typically connected to processor P
via cabling. Special keys can be provided for voting functions such as
"Elect" or "Select" or "Vote," or for "Erase" or "Change," or for "Write-in."
Alternative voter interfaces VI may include voice recognition apparatus,
Braille keyboards or pen systems with writing recognition interfaces, each
preferably with confirmation of the data‘entered displayed on display unit
DU or even aurally via headphones. For a "standard" computer keyboard,
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ices specially suited for people with 16 handicaps. [64] peratlvelg
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tpptidriahreadenigritemRu\ter eobrattliens dreiphydicapper right key = “repeat”™ (to hear
voice message again), lower right key = “Enter” (to make a selection within the allotted time},
lower left key = “Cast Vote” (and proceed to the next contest), and upper right key = “Increase
Speed” (to increase the rate at which contests and/or voice indications are presented). Any or all
of these functional keys may be exaggerated in size or otherwise made easily distinguished by
tactile feel. Such keyboard/button programming is commonly provided by software.
[ 63] Display unit DU may be of any suitable type, such as a conventional cathode ray
tube or computer display, an LCD display, a touch-screen display or other suitable device, for
displaying alphanumeric and/or graphical information, or a set of illuminated buttons, as desired,
and is typically connected to processor P via cabling. Display unit DU may also include Braille

devices, aural information via headphones. or other devices specially suited for people with



container VMC of voting machine VM along with processor P, memory or
memories M, display DU and voter interface VI, and that physical
container VMC is rugged and sealable for security and to prevent
unauthorized access to the components therein, thereby being resistant to
tampering. Other voting booth components, such as a privacy curtain, the
opening and closing mechanism therefor, or a floor stand, need not be
part of voting machine container VMC, But may be permanently or
demountably attached thereto as is convenient. [ 65] Optional smart card

hgﬁ&g%éwriter RW is operatively associated with or coupled to processor P
and memory M for writing information including at least a unique votin
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Bd103BeprascEitteldd SR VOET PATEFFBRIENV! ANAFBE A°shita Haravahidireirily for the
VB’MMg assthe crRsammaYo keludkedrlietfomanakis:g Qﬂ:ﬁfﬁ’f/ﬁgg bytpfg)egmrdﬁd for the

des ribed bo e and in |n ed Pat A |cat|0ns 3%13
0“ %6? & Wit A6 e ayoﬁ%[ 61r"‘é%iﬁ 2%1 svp conaisten MG Buitying
ﬂomabeiwmuawmms rathendvditbas diseiesiof otingt Sereems, so as

&%@W%Qe?gngﬁﬂﬁf@t@ﬁiie? providing traceability of voting records. If any information

particular to an individual voter is stored in the memory of smart card SC, as may be the case
where information confirming voter registration or an identifying PIN number, security code ot
other personal data is utilized, such information is written over or erased or otherwise rendered
permanently unrecoverable either before or at the time that voting record and voting session
identifier information is stored in the memory of smart card SC by reader/writer RW of voting
machine VM.

i 66] For optical ballot voting, voting machine VM generates a ballot format 100 for a

particular jurisdiction, for example, according to a pre-programmed ballot information and/or in



printed by printer LP and is provided to the voter, e.g., by hand for
provisional voting and/or by mail for absentee voting. Ballots 100 may be
printed in advance of an election and/or may be printed during an election
on a demand, i.e. as needed, basis. 1 67] If reader/writer RW is a
contact-type reader for use with contact-type smart cards, then the smart
card SC is inserted into slot S thereof to be read and/or written to. If
reader/writer RW is a wireless or contact-less -type reader for use with
wireless or contact less-type smart cards, then the smart card SC is
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Optionally, and preferably, reader/writer RW may include a “take-in”™ or capture mechanism that
grabs smart card SC when it is inserted into siot 5 and, after the voting record and voting session
identifier information is stored in the memory of smart card SC, deposits smart card SC into a
secure collection box CB operatively associated with reader/writer RW and located in voting
machine cabinet VMC. If this option is utilized, and it may be utilized with either contact-type or
wireless smart cards SC, a separate collection box CB and action by each voter to deposit his or
her smart card SC therein is not needed.

[ 69} Local printer LP may provide a tangible independent record of each mdividual

voter’s voting selections associated with the voter’s unique identifying number and/or may be



- printer and the like, which are conventional. A specialty or security-type of
paper, or other medium making authentication of a printed receipt and/or
a printed ballot 100 easier and counterfeiting of altering of same more
difficult, can be utilized, thereby reducing the likelihood of counterfeiting
or fraud. Desirably, printer LP also prints information identifying the
election district, the date and time of voting and similar information that
may help to authenticate printed receipPR and/or optical ballot 100. |
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have been read as they pass through transport path 1030 are deposited, i.e. are collected.
Therebetween, ballot transport path 1030 defines a path through which baliots 100 are
transported for being read as they are transported between input container 1020 and output
container 1040. Transport path 1030 inciudes two readers 1031 and 1032 of reader device 1010
which read the information and/or markings on baliots 100 as they pass thereby. Preferabiy,
ballots 100 are opticaliy-read ballots 100 of the sorts illustrated in FIGURES 1 and 3A-3D and
readers 1031 and 1032 are optical readers. Member 1034 may be a guide for transport path 1030
that also provides a light shield for optical readers 1031, 1032.

[ 72} It Is noted that conventionai optical readers have only one optical reader and must



reader. Even if a conventional optical reader were to have two optical
readers, both optical readers thereof would be programmed for reading
the ballots against the same preprogrammed template, i.e. would be for
making redundant readings for verifying the correctness of either reading
against one predetermined preprogrammed template. [ 731 On the other
hand, reader 1010 includes two readers 1031 and 1032 and a processor
1050 that cooperate for reading ballotsi200 of different forms without the
need to pre- sort the ballots into groups of like form. Specifically, optical
reader 1031 reads hallats.100 for. readi | h
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the voter, e.g., via an Internet or other posting, as described herein.
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1%%&%%%9&[@&@ thereof, as well as for racking of his vote by the voter, e.g., via an Internet or
other posting, as described herein. Where VID 120 is on ballot 100 in two different forms, e.g.,
in machine-readabie form and in human-readable form, reader 1000 may have the ability to read
both forms of VID 120, e.g., a bar-code reader and an OCR reader, usually in processor 1050,
[ 75} Reader 1032 need not read portions of ballot 100 other than those containing valid
mark spaces 112 according to the template corresponding to that baliot. The unnecessary
portions of ballot 100 not containing valid mark spaces 112 may either not be read or may be
read and then discarded while retaining the readings of mark spaces 112, Only images of the
VID and mark space zones need be obtained and stored for tabulating and/or verifying voting by

vote counter 1060. Images of the VID and mark space zones may be stored in any suitable



[76] As a result, ballots 100 placed into input container 1020 do not have
to be pre- sorted to be of the same format, but may be of different formats
because readers 1031, 1032 in cooperation with processor 1050
determine the proper template to be utilized for reading each ballot 100
according to its format. Specifically, because the information in fields
381-386 of each VID number 120 printed on each ballot 100 define the
particular voting jurisdiction (e.g., statéfcounty, municipality, precinct,
ward and/or political party), they also define the form of ballot 100 for
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tabulated as votes by vote counter 1060. Next, reader 1031 reads the
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Yoling sglections. Takedbereon, $oMRERRSIR YRDSRALAAUY 18m a third batlot 100

of form C and signals same to processor 1050 which then provides the mark space template for
ballots 100 of form C for reading the marked voting selections from third ballot 100 read by
optical reader 1032, which read marked voting selections are then tabulated as votes by vote
counter 1060. If the next ballot is of form B, for example, reader 1031 reads the VID number
120 from that ballot 100 of form B and signals same to processor 1050 which then provides the
mark space template for ballots 100 of form B for reading the marked voting selections from that
baliot 100 read by optical reader 1032, which read marked voting selections are then tabulated as
votes by vote counter 1060, and so forth. The process repeats for each ballot read by reader 1000

wherein the template for each ballot is selected by processor 1050 responsive to the VID number



transporting paper ballots between an input and an output thereof; a first
optical reader for reading the jurisdiction identifier of each paper ballot
transported on said transport path, and a second optical reader for
reading the voting selections marked on each paper ballot transported on
the transport path. A processor receives the jurisdiction identifier read by
the first optical reader for each paper ballot for selecting a template for
reading in accordance with the selectegl template the voting selections
marked on each paper ballot, whereby the voting selections marked on.
ch er b re read in.aceordance. Wlt tem I i
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voting selections marked is retained; processor 1050 processes only the VID number 120 and the
mark space 112 regions t select the corresponding ballot template and to verify that the proper
number of mark spaces have been marked for each contest and/or guestion.

[ 81] Reader 1000 in checking a ballot preferably signals or otherwise provides a notice
or indication if a ballot is under voted (i.e. less than the required number of spaces have been
marked for each contest/question) or is over voted (i.e. more than the required number of spaces
have been marked for each contest/question, which may invalidate a vote in a contest/question or
may invalidate an entire baliot) or is otherwise incorrectly marked. Ballot checking may be

usilized with straight voting, ranked voting, and/or cumulative voting similarly, e.g., indicating if



opportunity to correct such condition or at least indicate an intentional "no
vote" if a "No Vote" or "Abstain" mark space 112 is marked. [82] Ballot
checking may avoid or at least mitigate the condition where the intent of
the voter cannot be determined because under and over voting can be
reduced and/or eliminated. However, where applicable law allows, under
and over voting in. cumulative voting contests may be adjusted and/or
rectified when the ballot is counted by applying proportioning and/or
normalizing rules to the votes actually cast by marking mark spaces, e.g.,
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arrangement described in the immediately preceding paragraphs is
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that such conventional ballot readers employ sensors positioned on a
fixed grid pattern (e.g., in columns) corresponding to the
may seek correction of any error and/or omission prior to voting his ballot.

| 84] While the reader arrangement described in the immediately preceding paragraphs
is preferred, optical ballots 100 including 2 VID number as described herein may be sorted and
read by conventional readers in the conventional manner, assuming, of course, that the election
officials are willing and able to sort the paper ballots into groups of like form and to program the
conventional readers for each particular ballot form before running ballots of that form
therethrough for counting. Ballot readers as described herein may utilize all or part of
conventional baliot readers and/or may utilize parts of conventional office equipment such as
copiers, scanners, facsimile (fax) machines, and other commercial imaging and/or scanning
devices, and the like, e.g., for imaging and/or optically reading the information contained on an

optically-readable paper ballot.



fixed grid pattern of the mark-sense spaces of the ballot sheets with which
they are utilized. and such readers do not image a ballot and so they
cannot identify or determine pixel density and/or location as may be done
for a true ballot image as described herein. An example of a conventional
optical image scanner includes the PAGESCAN Il reader available from
Peripheral Dynamics, Inc. located in Plymouth Meeting, Pennsylvania. It
is noted that this scanner can provide a& image of a ballot or other
document or sheet, and can be programmed to define multiple image
as. Examples of commercial i i nners in
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comprises imaging 321 the ballot to acquire an image
compatible with the apparatus of FIGURE 7. Process 300 commences with passing 310 the

voted ballots through a baliot reader, e.g., along a transport path of an optical scan reader,
wherein the ballots do not need to be, but may be, sorted according to jurisdictions and/or ballot
formats. The baliots are individually and serially read/imaged and the voting information thereon
is read/decoded via either of alternative processes 320a or 320b. Path 320a comprises imaging
321 each ballot and then decoding the voting selection information thereon in two decoding steps
323, 327. Path 320b comprises reading the ballots in two steps 322, 326, wherein the voting
selection information is read in second reading step 326. In either path, the baliot template (e.g..

a set of computer instructions and/or statements and/or data defining a pattern of ballot mark



of the voting information thereon and then decoding 323 a ballot identifier
(e.g., VID) from the ballot image. While the entire ballot identifier (e.qg.,
VID) may be decoded, only that portion thereof that contains jurisdiction
information (e.g., ones of fields 381-386) need be decoded; decoding the
unique random identifier portion (e.g., field 387) is optional). The decoded
identifier correlates to a particular ballot format represented by a ballot
template, and the ballot template correésponding to the decoded identifier
is selected 325 from a database or other coIIection and/or set of ballot
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| 90§ It is noted that the foregoing reading/imaging 321, 322, 323, 326, 327 of the VID
and voting selections, and the template selecting 324, 325, and/or the tabulating 330 and storing
332, may be performed in “real-time” as each baliot is read, i.e.. the voting selections are
read/decoded, stored 332 and tabulated 330 substantially contemporaneously with the bailot
passing through reader 1010. Alternatively, the VID and voting selections read/imaged 321, 322,
326 may be stored in “real-time” as each ballot passes through reader 1010, and the template
selecting 324, 325, the decoding/reading 322, 323, 326,327 of the stored VID and voting

selections, and the tabulating 330 and sioring 332 thereof may be performed after some or all of



325 by the appropriate ballot template, and the indicia 122, if any, are
present in the ballot image, thereby to enable detection of an anomalous
and/or erroneous ballot 100, and/or to detect that a ballot 100 is, e.g.,
folded, torn, altered or otherwise incomplete or incorrect. Where an indicia
122 is employed to define the orientation of each ballot and a VID is
employed to define the ballot form, the ballots may be in any order and
orientation, the ballots need not be soreéd by jurisdiction and/or voting
district or the like and need not be placed in a given orientation prior to
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voted ballots.

I 94} An advantage may obtain, however, where the tabulated 330 and/or stored 332
voter selection information is associated with the identifier where the identifier is not related
and/or relatable to the identity of a particular voter, i.e, the voter remains anonymous. In such
case, particular ballots can be inspected against the electronic records without compromising
voter anonymity and privacy, including publishing voting results on a bailot-by ballot basis, e.g.,
via the Internet, as described in incorporated Patent Applications 09/737.306 and 10/255,348.
Such ability to verify that a ballot has been received and has been counted could be desirabie for

absentee and/or provisional voters, as well as for general voting.



selections using the selected 324, 325 ballot template are illustrated. In a
preferred embodiment, ballots are imaged, read and/or decoded 320a,
320b irrespective of the orientation of each ballot as it is passed through
the ballot reader and/or irrespective of the jurisdiction, voting district,
precinct and. the like to which it pertains. [ 96] First, the orientation of each
ballot is determined 340 from the location(s) of one or more indicia
disposed in an asymmetrical pattern orzghe ballot, and then the ballot
image and/or the selected 324, 325 template therefor is electronically
iented to be. same, orientation,.Before, after, and/ox .
O tompora oo e B T e Rt o mopgn e
baliat icddiveaoempietdbafibIGLER EHat [t melisdles. 4l ofahelindidrallopelaing to the steps

ofRReking: 5PRceLL 2puttings thahihe ballahshouldiinchide.paslafinadby voting
the selected 324, 325 templa)te and so is not torn, foldcgd, alter%d and tfged,
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Is taken and the ballot Is tested 346 to determine whether there is any
PiRritstiAndolin g sarotthom thesEsns If testing 346 finds any one or more

{%jte-in(voti f%s%&éﬁ?m&ﬁ&@dﬁﬂéﬁ'_‘Bﬁli&ﬁ@'ﬁ%&ﬁﬂﬁe@!}&fﬁfx@hlﬂh:?h@caﬁon(s) of one
portion 0 e pallot Image contajning a write-I otin ecton ale
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or other regular voting selections. Ballot pfocessing then proceeds to the
Setairsiépartiscomrg ssdihe- Fegtiptivathg skl cidits i osanhaeking
sPacmarkospaes (Ghdihe bl88lsHotesting.dd osfindsaubwiiesieyetng selectionplate,

is, present, then path "N" is taken directly. to, the detail decoding 350 of ... ., ..
RO SRR SIE Do 550 SEITAGA B G0 HiapEhar s wken
agétherpitietwheltwerdeach mpirksspipecpi2ihd & dheroiiek ddl ks helicateuthat
VB MRIRG: sRlegHiendas been made or has not been so marked. For

example, the pixels_of the ballot imagEe, e.g.,.in a TIFF or BMP ar other

| 8itnapped Jf ixBIERdSHITRIESoF &R Rfrk s padekan g fBe falietsysted 346 to
detaminewhetherdtiiss Wghtidedinpedlcodsketrpixe [Oteaiiga s {@dy.any one or

marked) .pixel. The number of "lighg-.and, "dark’ pixels for each mar
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stored 354. Preferably, the ballot VID is associated with 27 the stored

iHRUOISQhiIaht RRM-id3bimPixels Ihats afe SxcredOBAYHLIRAANMUATRAQUR ballot
If a sufficient portion of the tested gixel in.a given mark space ar?e"dark"
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rdessribeddedaly. from voting selections from among the nominated candidates or other
regular voting selections. Ballot processing then proceeds to the detail steps of decoding 350 the
regular voting selections, i.e. those made by mark space(s) 112.

198] If testing 346 finds no write-in voting selection is present, then path “N” is taken
directly to the detail decoding 350 of regular voting selections. Decoding 350 includes a number
of steps that determine whether each mark space 112 has been marked to indicate that a voting
selection has been made or has not been so marked. For example, the pixels of the ballot image,
e.g., in a TIFF or BMP or other bitmapped or pixelated format, for each mark space 112 are
tested to determine whether it is a “light” (e.g., not marked) pixel or & “dark” {e.g., marked)
pixel. The number of “light” and “dark™ pixels for each mark space 112 are counted 352 and the

counts of “light” and “dark” pixel are stored 354, Preferably, the ballot VID is associated with



199] Testing 356 determines whether all of the mark spaces 112 of a
contest have been counted 352 and the counts thereof stored 354. If not,
path "N" is taken to go to 358 the next region of the contest repeat the
pixel counting 352 and storing 354 until all of mark spaces 112 have been
processed. When all mark spaces 112 of a contest have been processed,
the path "Y" is taken from testing 356 to determine 360 whether the
contest has been voted properly, i.e. Whether the proper number of mark
spaces have been marked. If the proper number of mark spaces 112
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rife-in voting selection.is_processed 380. [ 101] Following the counting. of
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next contest 372 which is then processed 350 and so forth as described,
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_ Separate processing of write-Iin voting ‘selections may procee
vath fbfl elfsmaypioatyl etfchasilreiag srarsting défertiets Have disemine 368
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isvitrerthieirdCod espondipg, @ERpras U] ifs aakenand dwevdisplayedipraieamnurels
pEJQe%?&PE%% 386, including validation, by election officials. The display may
e on a computer display or the like or may be a grinted form, as may be
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ballot VID associated therewith,.and plural clipped images.are di pla%/ed
O R SBEr 5 e G e AR WiaGaR I DLEaga SBl e pocesed
3nkitednoviotihg:sdbeationls rges, path Y™ is taken and the next ballot is then processed in
like manner to that just described until ali of the ballots have been processed and the voting
selections thereon have been counted and tabulated 330.

[ 10Z] Separate processing 380 of write-in voting selections may proceed as follows,
typically after all the regular voting seiections have been tabulated. Optionally, the write-in
voting selections may be converted to alphanumeric characters by optical character recognition
(OCR) 382. The stored 366 images of the write-in voting selections are accumulated 384, with
their corresponding OCR result, if any, and are displayed for manual processing 386, including
validation, by election officials. The display may be on a computer display or the like or may be

a printed form, as may be desired and/or required by applicable law.

1103} Preferably, write-in voting selection images are “clipped” from the ballot images



counted and tabulated 330 with the total vote. In processing write-in voting
selections, either the clipped image is displayed, or if the ballot VID is
associated therewith, the entire ballot image may be displayed or the
original ballot may be retrieved for use in manual processing 386. Where
the ballots are read, not imaged, based upon comparison to a ballot
template, only the result of reading the ballot is stored, and so the original
ballot is preferably separated and kept3¥r manual processing 386 of
write-in voting selections. [ 1041 A typical ballot image in a pixel or bitmap
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selection. For example, mark space 11.2a has been fully marked by the

voter so that it is essentially 100% filled in and there is no question that _
asoybrercliengetite 2y onaik inaeliabionct 1b4 Betide sBkiRPHE Tty voting

spfeds Matatiivkad kapaeeild 2hdspartiatihmarkedr et mayhe aheslddQfher than the
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qbah8er afenfioareédniitit aceds be processed on counting and tabulating the vote and/or that

needs to be stored. Such techniques can be utilized reduce the size of each ballot image file to as

low as 10 kilobytes or less.

[ 106} FIGURES 10A, 10B, and 10C are schematic diagrams of mark spaces 112 of a
ballot 100 marked in a variety of ways and of enlarged diagrams illustrating details thereof, and
are helpful to understanding a preferred aspect for counting voting selections of the method
described herein.

[ 1071 FIGURE 10A illustrates some of the various ways that a voter may mark a mark
space 112 in making a voting selection. For example, mark space 112a has been fully marked by

the voter so that it is essentially 100% filled in and there is no question that the voter intended to



check, a large X and a small x, respectively, and it is likely that the mark
was intended and should be counted as a vote. However, mark space
112f contains a small mark that may be an intended or unintended mark
therein, and so may or may not be counted as a vote. 1 1081 Each ballot
image captured by ballot reader in reading ballots 100 must be read to
determine which ones of mark spaces 112 thereon have been marked
sufficiently to count as being marked té%ndicate a voting selection and
which ones have not. The ballot reader produces a ballot image, whether
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Mar,\és{,}p,ace 112 includes mark 140, e _mark made by a voter
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dotpixelg acenilinstiaiad tibein g finderstoodsthaber largenbimberee:d 10806k format,
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outline will be " " pixels. In one em [ t, the outline o S
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ting variations, sensor noise, and the Ii 11 One preferred

safrarigentenb s getEriiing Wae BN STRERKRS]IdcE 23 1atpan the dotied grid

Imarked tejndisale anvwlingselectan ipas faltovwsarkRemaximuaaesaler 140, e.g..

ofgr' elgdl 2 thattea {n}a}&lfc%tdfo ggullld 9 rken (i.e. the number of "markable
apr&e sn) i detérmined by Etibfrac |ngg fhe 30" number of pixels of the

tdutline of mark dpeite AP Hriom e tothbpigmibesiofipikels: 1B intedaldibryng
M%m&ﬁ PLihe gxample.canpdimp,iheoupber of BRrkablRiRXR!Scading
rlesgi%g%j Oligglégqa?)out 900 pixels. Because each reading region 130, whether or not marked
by a voter, includes the printed outline of mark space 112, a predetermined number of the pixels
representing the mark space 112 outline will be “dark™ pixels. In one embodiment, the outline of
mark space 112 includes about 100 dark pixels, with a tolerance of about V40 pixels due to ballot
to ballot variations, e.g., printing variations, outline-to-pixel pattern registration differences,
reading/imaging differences, scanner lighting variations, sensor noise, and the like.

[i11] One preferred arrangement for determining whether a mark space 112 has been

marked to indicate a voting selection is as follows. The maximum number of pixels 132 that a

mark 140 could darken (i.e. the number of “markable pixels”) is determined by subtracting the



pixels. [112] A predetermined threshold of dark markable pixels (e.g., the

"voted threshold") is established for determining that a mark space 112

has been marked (voted). For example, voted thresholds of between

about 20% and about 50% of the maximum number of markable pixels

132 have been found satisfactory, and are preferred, although higher or

lower voted thresholds are satisfactory and may be utilized. If a higher

percentage voted threshold were to beaitilized, the effect is that the voter

is being required to more fully darken the mark space 112 in. order for a

n ele t|o 0 he cons ider d as s If a lowe percentage. vot
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marked pixels, in a reading region 130. It is noted that using the lower
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apbasemt.\whdabsissabotstafaun iroasdthe ipecied tolekpnte eirtdpbselsnofvas
thedo tline of mark space 112 and so an unmarked mark space 112 will
He'tin ikely to be erroneously detennined to be a voting selection. [ 115]
[ABhdvantade dhitaimsaviwtbetievosontsioftibe va ise roask lighglvendnark space
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preferred, but is not necessary, as_described above. After the ballots, are
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selections counted and tabulated with a given predetermined voted
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flivioe prosessing e oriinal paper belots a4 PR FIARFR. Y B
pmels {20% of 800 markable pixels), and a threshold of 50% is equal 1o 400 marked pixels, in a
reading region 130. It is noted that using the lower voted threshold of 20% requires that at least
160 marked pixels be present which is about four times the expected tolerance of 40 pixeis of the
outline of mark space 112 and so an unmarked mark space 112 will be unlikely to be erronecusly
determined to be a voting selection.

[ 115] An advantage obtains where the counts of the numbers of “light” and “dark”
pixels are stored for each mark space 112 of each ballot, as is preferred, but is not necessary, as
described above. After the ballots are read/tmaged, their “light” and “dark™ pixels counted and
stored, and voting selections counted and tabulated with a given predetermined voted threshold.

the predetermined voted threshold may be changed and the voting selections recounted and re-

tabulated using the stored “light” and “dark”™ pixels counts, without having to again scan the



[ 116] Thus the effect of changing the value of the predetermined voted
threshold on the tabulated election result may be determined, and may be
compared with the election result (e.g., the vote margin of the winning
candidate) for determining whether that effect is significant with respect to
the outcome of the election. Where the ballot VID is associated with the
stored pixel counts, as is optional but is preferred, the ballots for which
the reading of the voting selection is cBanged by the changing of the
predetermined voted threshold may be identified, and may be obtained
b{RGSRL NSRERIOR LY NRINg, S UIEialzy IYRICal o R IRIPACSS I AN Beherwise
voting selections provided by the foregoing ballot reading and counting _
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the ballots are initially read and decoded utilizing a predetermined

cipted RbRIEEEAH9%, the results can be tested and compared simply by ,
jdetting the predetetinines threshlshtoliZB0pi arld e couadingtiusiigethased preferred
stored counts of light and dark pixels and then to set the predetermine
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the sensitivity of the vote count to the relative level of mﬂarking filling of the
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Hih the bal '&hl{gas?eg&%ﬂ?%;ﬂ“&%?éa Lgounts,ofbaht.ant dark pixeSuthe sored

voting results obtained for eac ot for each predetermined threshold

eyt pdgBerbinfaraglsand e BAIRR B WHIdK tHergBt Y FeRimgess the ballots.
[ahgpges wheg hemsrdeipidinestiyie shols isivaried .Raax addentified by
N T T T .
raertbreriyned tidedting ta 382 aekarmonaticnuoitth rweting! result. of light and dark pixels
and then to set the predetermined threshold to 40% and again recounting using the same stored
counts of light and dark pixels. The differences m vote tallies generated using different
predetermined thresholds of light and dark pixels will determine the sensitivity of the vote count
1o the relative level of marking filling of the vote selection mark spaces.

[119] Further, where the preferred arrangement is employed wherein the ballot identifier
(VID) is associated with the ballot image and the stored counts of light and dark pixels, the
voting results obtained for each ballot for each predetermined threshold level may be compared
and the ballots for which the voting result changes when the predetermined threshold is varied

may be identified by their respective ballot identifiers (VIDs) and may then be retrieved for

manual inspection, £.g., by an election official and/or a court or other authority conducting an



[ 1201 Thus, the described arrangement facilitates the identification of
those ballots for which voter intent may be in issue and also provides
means whereby the ballots in question may be identified and evaluated
automatically and without subjective human intervention. If this
arrangement had been utilized in the November 2000 presidential election
in the United States, for example, then the recounting of votes in certain
counties of the state of Florida would ha¥e been much quicker and
accurate, and may have been freed from the taint and embarrassment of
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view of a portion of feading region 130 which contains a portion of a mark
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while a_mark 140 completely fills some pixels 132, it does not either
bWVI?WbW%iWﬁM baoiensieead frpm e eiptard ggbarrassment of
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?2 dark. [1 rﬁfﬁfw ent criteri éhat the plxel ISC % ered "l

¥ |nten5|ty rightriess ot 6&% feater th ar? 2495 ot it Blﬁgﬁ%ness

vereh isootiirsi dexetiotdelr k! mﬁnksl4ﬁt@n’sm9< (veightheds) o6 daoydiver509adf fodice 112).
TRENINgSs.lihauam anyother %u&tabésd%xﬁhﬁgy ld2be uilized fs%n which a

illustrated pixels b-1, c-1, c-4, and f-7, among others, are ' ght” and

ik A0HF ke spashd 15 U AR S BRARRDOSTE- %Rm&h%?r are
dikisiratedspixetsyaaeh asipikelstde? pfahd rgndtiasebe 64 apionthotherSsra®he column
more.than 00/ vered b ark 140.and so would he considered
BRSO TR SR BDE SRR R, SOHACIE B it o
Nt Sovgosiere tlisyemarkido ldh distpeiagideccemsideipbatili gheopirksisly not fill
A1123iPixel mignsity(hrighiness) is destaddonaash pixebRes gaghpxekisor is

determined to be either "light" or "dark" and the total numbers of "light"
and "dark" pixels, respectively, are counted for each reading region 130,
“Hghl&scribeaialdve. Because the processing of each reading region 130

%ﬂescr'be%ﬁ‘é’é"{l%ﬂl%ﬁﬁ&@ﬁé’ SIRNRL ‘éﬂ@ﬂ'@%&ﬁh&?ﬁd‘f‘&t if the intensity

aracteristics, the accuracy of COUﬂtH‘g of voting selections Is not

(rehimay senshvesisame e dete phikkar FhoRgS thirmoIr traT dark” if its
1%&&%&521 (B?[gﬂ&f@@ﬂﬂ&@ ilightdand felaskiopixels. ditispated haktheiable level couid

Bt iSRS st et 1 e 0 1002 SISl e
Pletalskt- })Jﬁé, c- 7 and b—8, among others, are “dark.” Other tllustrated p1x=::is_ such as pixels 2,
e-3, g-3 and e-6, among others, are more than 50% covered by mark 140 and so would be
considered “dark”™ pixels, while illustrated pixels {-1, b-6, -5 and d-8, among others. are less than
50% covered by mark 140 and so would be considered “light™ pixels.

[ 123} Pixel intensity (brightness) is tested for each pixel and each pixel is determined to
be either “light” or “dark™ and the total numbers of “light” and “dark”™ pixels, respectively. are
counted for each reading region 130. as described above. Because the processing of each reading
region 130 as described above makes provision for variations in reading characteristics, the
accuracy of counting of voting selections is not particularly sensitive to the predetermined

itensity threshold that is utilized for determining “light” and “dark™ pixels. It is noted that the
preferred threshold of 50% is symmetrical and tends to avoid a statistical bias towards



[124] FIGURE 11 is a schematic flow diagram of an example process 400
for generating the ballots of FIGURES 1, 3A-3D and 4. In process 400, a
ballot is generated 410, 410' including the contests and/or questions to be
presented to the voters generated from information entered by election
officials prior to an election. Typically, election officials generate a
database 408 of ballot forms (styles) for the various jurisdictions, districts,
polling locations and the like, and in th&case of a primary, for each
political party, each being associated with a particular jurisdictional

daa%ﬁn%f&m@tﬂy%ﬁ}%ﬂfﬁgeﬁ\{éfg)‘ﬂ%pfm&gopgﬂagﬁete%pprop“ate
form/style Is selected from the database 408 thereof in accordance with
the jurisdictional portion of a particular VID, e.g., ballot generation as
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an election and/or "on-demand" in an election. Ballots may be generated
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generated 414 and ma gsrlnted 416 on the ballots to provide a set of
ARRIFGEBRISE Hmtfo 6})9/ B piffited on labels to be affixed to the printed
[hafipts at a Bidotimey Y lisicoititel Votetidentifigkscuttized i foal[®HDMay. an
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and or with a gartlal jurisdictional VID are distributed 420 for being utilized

thyy W ddRPGE BB Y PE e ER AT AsBbrtEd i E stk afifdd 387) portion of
BlecliafRINEEHHT SRR MIARkinG MRSIHY QLGS IECiions I tRbide a set of
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without compromising voter anonymity and privacy where no record is kept that could relate a
particular ballot to a particular voter. Further, printed baliots including the V1D may be placed
into envelopes, e.g., absentee ballots placed into mailing envelopes, by automated equipment to
reduce the possibility of human action that may compromise privacy and/or anonymity.

[ 126} In ¢ither case, the printed ballots with a complete VID and/or with a partial
jurisdictional VID are distributed 420 for being utilized by voters in voting in an election in
accordance with the applicable election procedure, e.g., by marking their voting selections in the
mark spaces provided. It is noted that the ballots may be distributed 420 in advance of an

election, e.g.. as absentee ballots or as ballots for early voting, may be distributed 420 during an



and/or may be distributed 420 to particular voters, e.g., to voters voting

provisionally. [ 1271 Absentee ballot envelopes may be printed in like

manner to that employed for printing ballots, i.e. either as a batch printing

process 412 and/or on demand 412'-416. An envelope voter identifier

(EVID) may be printed on each envelope or later applied, e.g., by label,

that includes fields identifying the jurisdiction and ballot type, with or

without a unique randomly-generated identifier, in similar manner to the

VID utilized on the ballot. The EVID may be utilized to identify the
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absentee, early and/or provisional voting ballots are_typically sealed in a
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thoenw\),\t/ ryCanéS ur%arll"(e 191'1’11: EA{Ot%rt%cPh s au?cgm%.gg ea%éﬁye%zed?g%ﬁ?oqs into envelopes as
JUI’IS&CUOI’], até; and/or other particulars, an avoter signature, and/or
deeriigdntification and signature of a witness. Each ballot is verified 430,

[rggthe informatian Qa.theHuterenvalepe is utilized hy.slretignofficialsygiots
determine whether the hallot sealed therein should be opened and

hRyHA " SURR KRt EIMARGEFPTHSY MAtaRIEer Rt fie dRs age of absentee
beligible balvetdvehgihertithe iodesig rebulieanthmenve lbpe ayatches!théon official
voter signature in the voter reqi lon. records ther, 0
RN & e S, S el e e
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return 424 of an absentee ballot and before opening it to obtain the ballot

therein for co,untifﬂ , the enveIOﬁe EVID gp the outer envelope islread a%i d
QR st L A ARG SRR B 55 b BB HE & b Nt FgPns thereon an
thegicating thatthehvotental whtknas opas:sprovided dhers votetientd/meflord the voter’s
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election, thereby to reduce the likelihood for a voter voting more than

wphies Wtitsttfsaiing dutsemdronie tHeabskreddanét ertistefifined #30
hgoRa-aale bsenteshalletbasegdpodhn EMIRI b aRvelaRe ithether the ballot
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Sie S FECora of tRERMS ST b Ao Sent' 58 Gbsentee ballots may hes
vtainetdibie to vote, whether the voter signature on the envelope matches the voter signature
in the voter registration records, and/or whether the ballot is a valid ballot for the particular
election (possibly including whether the ballot is a duplicate of another vote in the name of the
voter).
[129] Upon return 424 of an absentee ballot and before opening it to obtain the ballot
therein for counting, the envelope EVID on the outer envelope is read and is utilized for
authenticating/verifying 430 the absentee ballot and for indicating that the voter to whom is was
provided has voted and/or for disqualifying the absentee baliot if the voter has voted in person
during the election, thereby to reduce the likelihood for a voter voting more than once without

being detected. Once the absentee ballot is determined 430 to be a valid absentee ballot based

upon the EVID, the envelope is opened and the ballot therein is counted 430 as described.



verifying that the ballot is an authentic absentee ballot as part of it being
counted, it is preferred that the VID and EVID be separate and
independent of each other and not linked, so that the identity of the voter
remains anonymous and his vote remains private. Voter anonymity and/or
privacy may also be enhanced where substantial numbers of such ballots
are processed together, e.g., where absentee and/or provisional ballots
are removed from their envelopes. Balldgts not validated may be retained
either physically and/or electronically by storing images thereof, and such

giﬂfd images; may be related tethevater (egistration database,.if be retained for

ired. [1311 The verified (qualified) received ballots are then read as
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thecpgae. é“&/‘)fo‘i%“@dhéfﬁ?‘ﬂa%?&dﬁ%‘ﬁf At [uBRCAHRS BRARST on.
v&ﬂﬁmﬁﬁ%ﬁk&ﬁﬁ ite.chhpsrisacdi otﬁtgreten‘@mnglhlm\ﬂﬁ)e@&nbansmﬁmea list of

iR fd the yvote sesorded rom, s ballot oy 5, Y0, 208 P3Pt
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eing voted. Voters vote 514 by marking the mark spaces on the ballo
selseEs GRE P L6V ek tesTfe & Yot sdbctis e rlidhed ARG Sttvhiit e access
S%HOésblrb@@réem@ﬁmgeamtﬂlw jgablriglesti@n.pincesiue ifeMRiBNdRaYe. Thus, cach

copy 516 hi ed ballot f ter chec that his vot unt
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ballot where permitted by applicabie aw.

[ 133] FIGURE 12 is a schematic flow diagram of an example voting process 500
utilizing the ballot of FIGURES 1, 3A-3D and 4. Voting district specific ballots are generated
510 and distributed 512 for being voted. Voters vote 514 by marking the mark spaces on the
ballot corresponding to their desired voting selections (votes) and submit their ballots in
accordance with applicable election procedure. A voter may copy 516 his marked ballot for later

checking that his vote was counted and was counted properly. Voted ballots are received 520



foregoing may be as described in relation to FIGURE 11. [134]
Authenticated (valid) ballots are read (scanned) 524 to read the VID
number printed thereon and the voting selections marked thereon, i.e. the
voting selections marked on each ballot are read according to a ballot
template corresponding to the jurisdictional portion of the VID selected
based upon the jurisdictional portion of the VID read 524 from each ballot.
Write-in votes are preferably read and Processed 525 by optical character
recognition (OCR) software for computer tabulation, and/or ballots having
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deciphering and posting) 525 and/or inspection and/or verification. As
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selections may be recorded and tabulated 530, depending on the
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officials. [136] The voting selections from read 524 ballots is recorded 530
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and independent memory devices, e.g., hard drives, flash memories,
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Bl QRuAR (!»%?fvr}ﬁ&d’%ot may be printed out for review by election officials.

[ 136} The voting selections from read 524 ballots is recorded 530 including the VID
number from each ballot, Le. the voting selections and VID of each ballot are recorded and stored
as an individual voting record, and the voting selections therefrom are also tabulated 530 to
determine the result of voting. Preferably, the information read from each ballot, e.g., voting
record of voting selections and VID, are stored in plural s'eparate and independent memory
devices, e.g., hard drives, flash roemories, optical CD-ROM and the like, as described
incorporated Patent Applications 09/737,306 and 10/255,348, for preservation with the original
paper ballots in accordance with applicable procedures.

| 137] When the voting results tabulations are properly verified, the result is certified 532



site, including both the tabulated 530 result and/or the voting records
including VID of each individual ballot, thereby enabling any voter
knowing his VID, e.g., from a ballot copy and/or a printed voting receipt,
to review 540 the voting record corresponding to that VID to ascertain
whether it was counted and, if counted, whether it was correctly counted.
The posted/published 534 voting records can include not only those
voting records for ballots that were authénticated 522 and. thus counted
524 530, but may also include the voting records for ballots that were
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ballots that are cast (and. collected) locally are counted centrally, e.g.,
cgriBratnn P Emc@bIBHET central location, and whether counted with
baIIots that have been mailed in or dropped. off, such as absentee ballots,

eparat nual ountln /or recountin cess d scrlbed
in mcludesﬁlt%iqc]iza aylng 3ircreV|e\gv (%f%gl?otalnrr% e em‘t% %Smce{sg 600
tb&tlletsl @naiioneiwsthembies mm@ﬁ@r@@e@d@ﬁ%@%t@%ﬁ 8, 11 and/or

129 %Pét%m%f&d Wpetberitis 404 AllRaliels QiatR - semplngyRf RSy LA, The

pically, but not exclusively, recounting is used tg refer to verifying the
fFé%t‘ﬂf moce%ﬁ@dﬁ&tta%é 4 BHORY RSFRrR FIRIAYS gt arsat @’ﬁé’ﬁla%‘ai ballots
titdhasethecresuihis eitfiver Udeyualoself &8 @igmdiallenghe. Adsakbypieaty bhlld:

9}11:? gc g@é’t‘c\:/rgsy ﬁ]rtls%lfgg 3 45 g tgp %fa Eggﬁe%g&tﬂg g@%vheth&r the ballot counting
process is conducted locally, such as in the voting precincts, e.g. as when the voters submit their
ballots to be scanned and counted individually, or whether ballots that are cast (and collected)
locally are counted centraily, e.g., in an election office or other central location, and whether
counted with ballots that have been mailed in or dropped off, such as absentee ballots, or
separately. The manual counting and/or recounting process described herein includes the
displaying for review of ballot images, not the original ballots, one by one, whether the review is
for one contest or for all contests, and whether it is for all ballots or for a sampling of ballots.

[ 140} Typically, but not exclusively, recounting is used to refer to verifving the result in

a specific race, question, referendum or other confest such as where the result is either very close



results from a sampling of ballots and/or from a sampling of voting

equipment, usually with regard to all races, questions, referenda, and

other contests. [ 1411 Typically, recounting process 600 is only utilized

after the automatic ballot counting has been completed and closed, e.g.,

after the election time for voting has ended and the counting and

tabulating of ballots cast is completed. Both manual recounting alone (i.e.

recounting without the use of automati@$achine scanning and counting of

the optical scan ballots) and manual recounting with automatic machine
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144] Manual counting 612 or machine automatic recounting 614 or

shea i res Ut B BefidiP eidodiy Hetserbraest Eaenacpbitith process 600.
idasired. Optivnalmandat caisntingetlecMayoinalugessmaniaheorting:oind

td lecniding anckrey B9 tallyingwot bailinaindaperisabotkédsbenspditsonliing access

o H%@%ﬁ@ﬁ@ &E&Hﬁg%@%ﬁ?m%gssword and/or an identifier card or token as a

precondition to access the voting system. Preferably, access should be controlled 610 responsive
to user names and passwords and/or preferably with machine-readable tokens such as smart
cards, that identify the individual election officials. Ballots may include voting/election ballots
and/or other sheets that are markable to indicate selections for purposes other than elections, e.g.,
tests, surveys, lotteries, and the like.

[ 144] Manual couniing 612 or machine automatic recounting 614 or manual recounting
616 may optionally be performed at this point if desired. Optional manual counting 612 may
inciude a manual counting of original ballots or of printed ballots from stored images of original

ballots. Optional machine recounting 614 may be a re-scanning, re-imaging, re-decoding and re-



imaging, decoding and tallying thereof, and may further include an
additional or second re- scanning. re-imaging, re-decoding and re-tallying
for comparison with the first re-scanning, re- imaging, re-decoding and
re-tallying thereof. Alternatively, automatic machine recounting 614 may
include re-decoding of the ballot images of the original ballots that were
stored as part of the original scanning, imaging, and decoding thereof,
e.g., when the ballots were cast or counfed. Optional manual recounting
612 may be the same as manual counting 612 except that it counting
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process 600 may be employed for‘auditing an election and/or for
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2gains e corespon: ”8900%9'(%?1'11%%%' ot m\g&%{%%.s ’xﬁﬁéﬁ(ﬁﬁ“”&&‘é&eﬁr orm of
maore partucular contests are veriie gains e origl ) C ntor counts
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tff%rﬁ}ﬁﬁtﬁqag%tﬁg thereby making it easier for data and counts to be properly entered thereon.
Also typically, the recount sheets will have spaces to write in the manual recount numbers and/or
have optically readable spaces, e.g., a set of horizontally adjacent boxes, into which the
respective digits of the recount may be entered, rather than the mark space ovals or boxes of the
original ballot.
[ 147} It should be noted that process 600 may be empioyed for auditing an election
and/or for performing a recount of an election. One principal difference is that in an audit a
sampling of complete ballots are typically manually verified against the corresponding original

ballots, whereas in a recount one or more particular contests are verified against the original

count or counts for such contests. For an audit, the recount sheet would typically be formatted to



have all contests thereon, whereas in a recount the recount sheet would
preferably be formatted to have only the contest or contests being
recounted thereon. The recount sheet will have all contests being
recounted and/or audited, and for each of those contests will have all of
the contestants and/or choices listed. Proximate each contestant will be a
space for entering the numeric count along with optical mrk reader (OMR)
numbering ovals or boxes for entering te digits of the numeric counts for
enabling automatic data acquisition when the recount sheets are
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between the sheet or ballot and the recount sheet that eases use of the recount sheet, thereby to
reduce the likelihood of human error in daia enfry thereon.

[ 150] Ageess 1o such selection function 618 is preferably controlled 610 by user name
and password and/or with a machine-readable token such as a smart card or RFID tag or fob that
identifies the individual election official to whom it is issued. Optionally, but preferably, such
access token, etc. provides for role based access wherein the degree of access is related to the role
of the person to whom the access token is issued. Also preferably, recount sheets should have
spaces for the signature and/or fingerprint of the poll site officials, poll workers, election officials
and observers to indicate they did witness the recount and verify the count recorded on the

recount sheet and the process.



[ 151] The actual manual counting or recounting process 630 comprises a
number of different steps described in a preferred order. Recounting 630
begins with retrieving 632 the ballot image, i.e., the ballot image obtained
and stored in the original counting of ballots or in the optional machine
recounting 614 previously described. If the ballot image includes a
decodable machine readable identifier 634-Y. the ballot is tested 638. If

the ballot image does not include a dedbdable machine readable identifier
634-N, a ballot identifier may be and preferably is assigned 636 and the
[palipt is testagl 633 Rrefcrelnthie ballobidantfies b etbebRGHAHinber of
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counting the votes in the original election process, e.g., including process
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1831 Political \aaEty; PRSE MBS RMIEy. where it is desired to review ballots where the

marking of one or more mark spaces might be marginal or questionable, e.g.. might or might not

be counted as being marked, testing 638 may include decoding the ballot image using the first
and second predetermined threshold levels of counts of dark and/or light pixels of the ballot
image as described above. Those baliot images that decode differently at the two different
predetermined threshold levels may then be selected for recount and/or review, either on a
preferential basis, e.g., before other ballot images, or on an exclusive basis, ¢.g., where they are
the only ballot images 100-IM that will be recounted and/or reviewed.

{ 154] The ballot image is displayed 642 for manual review by the appropriate poll

worker, and/or election official, with or without observers, e.g., political party observers, court



42 observers, observers representing the public, and the like. The
displayed 642 ballot image may include the actual ballot image as the
ballot was imaged in the original ballot scanning and decoding after the
election, or may include the actual ballot image as the ballot was imaged
in an optional automatic machine recounting operation 614, or may
include a combination thereof. In addition, the results of ballot testing 638
may also be displayed, either with the d&tual ballot image, e.g., on a
portion of the display separate from the actual ballot image, or highlighted
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displays ballots one at a time and preferably under obsérvation by one or
more observers, e.g., impartial observers, official observers, and/or
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heldisptayeth D2 resgintasy 614, selecting 620 a style, interpreting 644 the displayed voting
selections, and the like. The ballots displayed and/or the actions of the officials and/or others
involved may be video recorded to otherwise recorded for later review should any guestion or
discrepancy arise.

[157] The example display 700 illustrated in FIGURE 14 may be a computer screen
display 700 that includes a ballot image 100-IM., e.g., generally centrally located, and an
identification bar 710 across the top, ballot testing indications 720, and control buttons 730.
Ballot testing indications 720., e.g., at the upper left hand corner of the display, typically report
each of the baliot testings 638 conducted, such as the total pages scanned, the correct number of
pages, and errors identified such as an over voting error and/or an under voting error. The then

current date (month-date-year) and time (hour-minute-second) may be displayed 712, e.g., as



43 illustrated at the upper right hand corner of the display screen 700.
[1581 It is considered beneficial to include navigation controls 730 such as
either scrolling or cursor control (arrow) keys or a simple contest listing.
Preferably, clicking on a specific contest box 110 may cause the ballot
image 100-IM display to automatically zoom in on that particular contest,
thereby to provide higher resolution and a larger display for facilitating
review and ease of manual recount; cliéRing on a zoomed contest a
second time may restore the display of the full ballot image. Control
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161} Ballot 100 may be displayed by displaying 642 the ballot image 100-IM thereof
without any additions or subtractions, i.e. exactly as it is in the stored bailot image file, as may be
preferred and/or required in certain jurisdictions. Altematively and/or optionally, ballot image
100-IM may be enhanced for purposes of the recount by highlighting and/or superimposing
thereon in areas other than regions including a mark space, indications from the testing 638 of the
ballot image 100-IM. For example, the status of each contest 110 may be superimposed over the
title thereof, e.g., by an “OK” indication 7110 where the contest is properly voted, or by an
“Under Voted” indication 7110A where a confest is under voted, and/or by an “Over Voted”

indication 7110R where a contest is over voted. Alternatively and/or additionally, the status of



indication 71 10R where a contest is over voted. Alternatively and/or
additionally, the status of 44 each contest may be indicated by
highlighting the contest or a portion thereof. 1162] The received ballot
image, or a new ballot image, as the case may be, can be decoded to
determine which of the mark spaces thereon are marked mark spaces,
e.g., for use in testing 638 the ballot. This mark space decoding may be
performed as part of the retrieval 632 df¢the image, as part of the
decoding 634 of the image, as part of the testing 638, and/or as part of
Ahedisplayinon842:RbINeINARS: A% ARk REsaRVERIENtBRddesirable, and

those steps may be performed in any convenient order. 11631
[ Kefdiitionally 3 e 6PHEhRIP HRR A SP % 91 Dt RS sash e ER O
daSJchﬂl ngdenarkedvadd sétﬁehmldmdsehdemmmwladmghkgbﬁe@bmgl dor use in

tes Hgg%o §ql'ndﬁ%tsoz5a7&12ac§ cgzdo glgw 2& r%n(ﬁl 83(" %r%% ;«gﬁ%vai 632 of

space and selection, or a superl ose groun I’ outl ine, e.qg.,
ﬂa mmé 6F wap’éﬁﬁ|ﬁ@@hﬂ&éﬁdrom@fé?agﬂyﬁmréafdb%&%&ﬁéﬁaand/ or as part of

HRANHASHAY LOI0F 1R Gmd8d ArEIE8R SO thRhil I8ERSIMIRCAUNESH BB may be
person conducting the r &ount and/or review. 11641 Alternatively and

PEHNIGHAIRY, BREHPEFEISHIY HHe indications 7110, 7110A, 711 OR, may be
| iidher indicatddibyatycoldreddatikgeoundaok kpghdidhtidgdor espoidingdaes being
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displayed ? highlighted) with a green background; the superimposed
wrﬁawméa I RHBB Y B EPIRE @ Sl R RAH RS

amber or orange or yellow background, and the superlmposed '‘Over

Voted" dlca on may be dspla e ighli hte reﬁ. ) :
b%‘g(&%? ARG ARG of tHE ba(iéfg(ttf% %:m%f be Tlxe Ay isg)p 12 1s ot a
comaysothermlise: chand ertoredtraottatenit @ﬁbl{ﬂl@@ﬁlgwgﬂwtmpﬁ;randconducﬁng the
Qrtianally.othesfeatures of ballot 100 captured in ballot image 100-IM

preferably are displayed, includin %%Xthe ballot identifier 120 and fiducial

[afiks 122, AleihetiGRtRRN YTy PEsFakihdEs BANMBIED AP RtEHLs 7110R.
n@igb@ﬁbﬁﬂ’@ﬁﬂdﬁﬁi&t&fykﬂ@ﬁWbﬁ{@b@ﬁrﬂmﬁﬁgﬁﬁ@mﬁgﬁiﬁﬁsmﬁgﬂw]@thl\/l

méjlﬁa 1011 ra egqutalnnggﬂa%%}!lrge { qu?#eﬂfo 1 qm bar Cocfj C% ggeﬂ_;%]gd E’ughhghted)

ine 1l ma e codedto In eva ua on
wis aegrémq&gmné ihit junvailiepased Witkier Fé@f@utmd@ﬁfflmmtberdigplayed (e.g..

hs&[nﬁgb 196 NePARIGHRQY: S43ResE y@ﬁ&y ﬂ;ua@gtm gmﬁ\tﬁéea%%@ﬁﬁx;?o]sgé- O Voted”
als

o be superlmposed over bar code 120, e a message 712

HRARIG Y 86 AFBIasFdrsckintehtisingy 8&%&%&&&%&% e?ﬂ%@}v Shiltfor
e o typeiomuotheditiee hallal ﬂ@&wmageﬁﬁef@nse@ar@enmaitmtmt@mon

%%rf(mee Valng,pIQY! 'En%%} t%nxdfégr%xléF%T %&?Q%@@%ﬁ%ﬂ%ﬁﬁ% image

s 122 that are presen e correct locations may
100-IM preferably are displayed, 1ncludmg the ballot identifier 120 and fiducial marks 122. An

indication of the validity, correctness and/or completeness, e.g, of ballot identifier 120, may be
superimposed on ballot image 100-IM, such as by a rectangular outline 7120 surrounding bar
code 120, and the outline 120 may be coded to indicate the evaluation of bar code 120, e.g., with
a green outline if it is valid and with a red outline if it is not or is otherwise incomplete or
suspect, or by highlighting. A message 7121 may also be superimposed over bar code 120, e.g.,
a message 7121 indicating a control or racking number or style/template identifier, and/or the
type of voting the ballot 100 was used for, e.g., normal voting, absentee voting, provisionai
voting, and the like.

1 166] Similarly, fiducial marks 122 that are present and in the correct locations may be

identified by a highlighted and/or superimposed indication 7122, such as a green circle 7122 or



identified by a highlighted and/or superimposed indication 7122, such as a
green circle 7122 or 45 other indicator. The indication 7122 may be
displayed in a color, e.g., green, if all fiducial marks 122 are present and
in the correct location and may be displayed in another color, e.g., orange
or red, if any fiducial mark 122 is missing or not in the correct location. [
1671 Each displayed 642 ballot image is reviewed and interpreted 644,
e.g.. by the appropriate poll worker, eléttion official, to determine which of
the mark spaces thereon is indeed marked to indicate a voting selection
ofigsiReenMade inichdetermingtionimav be the.same AsteemeghinRicial marks
decoding of the ballot image 100-IM or m bei%iffere,nt therefrom, as
L ReAE TR BB SN AR B UGGV PHE TG BPLtad Bagrenee o
reseléetipfigaid theh 1e0unteissandiondaliee: 6464der keeping a
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dereeniney ipwist: Hovwevery dickimgdrratmigariibegortestiad 644 séatndstirsghen
Sillstill Algw.hat s9eRtastinDe FeMIENRT A0 r& S HEIRG ISR I ts. If all of

manual counting (recounting) process. T)g)lcally, the specific selection

thpapKel BrPaTEpuNst 48 darmeaidrsa R frobrnlivtimagers Bogfiunting
pyuilk besseask oefealauthamd iaxwillihe eanfitedbythecbsever(spriuary. 448-Y.
objections are raised, the candidate determined to have been selected
AP e BRI B B HGTE T SO ARCUrr Hay b
comhuichte Nighé gncapdiil beatideteso: lodiyainn ofj dugweilith cantbidHey tat is has
pieRderafinatdesision make s s uehsecision st [ 169kEeneres JaPiRYKew tat

for a post recount audit, the display preferably allows a special virtual

RSP B B BIEEASSR fhis SYE8IME SHSCIOH R SHBLRBA HUTREITRGE™
Thaceny, maspbefexisreted samsdobbgtaserved:fordidheraneulbyiiadailot image
A0 RrocEeRNg A2 iR, AL LIS FIRRIA A ARl no
opposing side‘andlor the'o jecting party to appgn a note or ‘comment on

obiRsk@xtrerctaistimbg catstiden driaramnes thhany Tetors egatest bipfpaxfners more

Wasinradditienalniassssing 890 L0 Thadracessa0d satifpsthuirdhg iong as a
immediately preceding para raila%wjll be repeated for. all of the contests

"WHER Bt FRBTR 1 TBRIRG PEROPRTE T & CHER G5 fBcount of a
[sgetific contéskcthe sppoifidcintesbwilidoerhighligtitedisnaydisptagted ddpws 2

sggagmﬁgaviﬁxy' i %ﬁ&?&QHHﬂQQpQ&Iﬁ@%@&@% IQE%@JQ%&&%\@’%age thereof

ntinue until all of the digital ballot images "100-IM are displayed and
rayabsigagpcted so as to be preserved for further review, e.g., additional processing 690. Also
preferably, the display may allow the opposing side and/or the objecting party to append a note or
comment on such exiracted image for consideration in any future contest appeal, e.g., as in
additional processing 690,
[170] The process 600 set forth in the immediately preceding paragraphs will be
repeated for all of the contests when total recount is being performed. In the case of a recount of
a specific contest, the specific contest will be highlighted and displayed for expanded viewing
and a recounting determination. This process will continue until all of the digital ballot images
100-IM are dispiayed and examined.
{171} After all ballot images 100-IM have been reviewed, 648-Y, the recount sheets

produced 620 previously are completed 650 in accordance with the applicable legal requirements



[171] After all ballot images 100-IM have been reviewed, 648-Y, the
recount sheets produced 620 previously are completed 650 in
accordance with the applicable legal requirements 46 and procedures.
Poll site officials enter 650 the recounted numbers and/or witness the
recounted numbers onto manual counting or recounting sheet(s), usually
under observation by partisan and/or non-partisan observers. Data is
entered 650 onto the recount sheet(s) $§stematically for all of the
contests and the contestants (candidates) listed. Where the recount

ahEeiRhave places fardas enterng of MuneHcRiatRation 8ndiaRtCaI: recounted
mark recognition data, the numbers of the numeryic recount are ent red

R SN HERFSHRG OVARS SPENIRS L A1 SHEEBRa ™ Poriso
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digits, s as 3-5 digits, may be provided next to the name of each
candidate and/or selection. The recounted number will be written down in

[teplace pmm&ﬁﬂl@ﬁd&ﬁztﬁ@@@ﬂ@le?e&tﬁﬁr algﬁglﬁdtpr&h@cﬁ|{hagaim@,ﬁghaﬁonnauy
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doubt. [ 173] The recount recarding sheets normally are filled in 650 by
SO IERR e G- Sifikaid - St SpbisRsREt BEXEr Sremads &%?%féh@ndldm
andlobe:regidiredie @&Qﬁ@&lﬁhﬁ@rwﬁﬁﬁaM&ﬁﬁdﬁm fingepiatpon el on the
ALEEOH T Sheehio SO e PREIPAIARIN NG SRAUILAIBERPRld® he filed
a0 | pre gradiethat the BIvers, Whether partisan and/or non- p rtlsan
ipBEdR/preba] Sbtmdﬁélﬂﬁé|W§i§?1ﬁ%ﬁ$@%ﬁﬂ#&‘mhg%&ﬂhtséﬁt%ﬁ@¢é@@%f“ automatic

&b@%&%ﬁg%'@@t&mﬁl&%\é&ﬁ%ﬁ%@%ﬁ%ﬂaﬁ FRGOMNLIIARRESAM /or selection
optionally approval of the recount entr es thr]g If the count or recount is

SRR FOV AT B Ra s eI Bgeo rW/S Alone precinct or one
[aating pIacébe warchoredistiict, sbedfsinisrolebirad foleddn 63y tthnspbrithelection

JeeoMntL, %oﬁ?w%ﬁﬂsr E&?H%?%@F% %Z&ﬁ@%ﬂﬂ%@ 12 A ROLREA NG e

to scan or Ima e recount sheets and process 600 may advance
BRIy aMEeDABIRARGN 67 BL6TEWNHIBCSHGiF AR ENEHEAT 9B &y g recount

process. It is also preferable that the observers, whether partisan and/or non-partisan observers,
also place their signature and/or fingerprint on the recount sheet to indicate their having
witnessed the recount process and optionalily approval of the recount entries.

[174] If the count or recount is simply for a local contest 652-Y, e.g., involving only one
precinct or one polling place or ward or district, or if if is desired fo manually transport the
recount papers for further processing 670, then there may not be a need to scan or image 660 the
recount sheets and process 600 may advance 652-Y to reconciliation 670-674 of the original and
the recount results.

| 1751 If not a local recount 652-N, or if the recount sheets are {o be accumulated and

transported electronically for consolidation of results 652N, then the completed 650 recount



[ 175] If not a local recount 652-N, or if the recount sheets are to be
accumulated and transported electronically for consolidation of results
652-N, then the completed 650 recount 47 sheets are submitted and
scanned (imaged) 660, and so images of the recount sheets are
preferably captured and stored as part of the recount process 600 and the
authentication of the results thereof. The captured recount sheet images
are decoded 662 to determine the recdtint information therein. The
decoded 662 recount information from the recount sheet images 660 are

siilisplayerhRfde bl BLBLERtALIEFobNLIRCRIIM SOk searnelintirtnuith the

original election results, [ 1761 Preferably, the votlng system that is
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publlc view. The comparative results may also be printed for creating part
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be Optlona conducted. [ 1791 Additional rocessmg 690, if any,
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itionally Tiay inclu de repeatlnga or part of recount process 600, e.g.,

_dg%y beginfiries sefaies 63) the samatdntroiligare numerically the same or at least are

sufficiently alike that the resuit does not change, then process 600 may end 680. If however, the
results are not the same 674-N, or possibly if the result (outcome) is different 674-N, then
additional processing 690, which may be optional, may be conducted.

[ 179] Additional processing 690, if any, may vary widely depending upon legal and
jurisdictional requirements, and may include a full or partial review and/or re-verification of the
original results, of the recount results, or of both, and alternatively or additionally may inclade
repeating all or part of recount process 600, e.g.. as by beginning again (B), e.g., at controlling
access 610, at counting/recounting options 612, 614, at selecting template 618, at printing
recount sheets 620, or at the actual recounting process 630. Process 600 ends 680 at the

completion of additional processing 690.



access 61.0, at counting/recounting options 612, 614, at selecting

template 618, at printing recount sheets 620, or at the actual recounting

process 630. Process 600 ends 680 at the completion of additional

processing 690. 48 [180] The numbers of votes determined for each

candidate, selection and/or contest in the manual counting process 600

may be posted publicly along with the machine determined counts for

direct comparison 672 for the officials a#d observers conducting the

recount as well as for the public to view and/or may be printed as part of

official ar, unofficial record of the. recount. Such ting and/or printin .
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processed ardior may%e Vides “recorded one ata time, e.g., for fater
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| 183} While manuai counting and recounting of original ballots can be used
successfully, the need for direct human intervention in both the handling and counting of the
original ballots tends to generate possible opportunities for tampering with the ballots. This is
particularly so where the governing legal structure is not as comprehensive as it could be and
where enforcement may be not adequate. In the present process 600, employing a machine for
first counting the original {paper) ballots and then recounting using digital baliot images
{pictures) captured by either the ballot scanning /imaging equipment or by an accompanying
separate physical camera will not place the original baliots in the hands of humans who might
tamper with them, thereby to provide additional security.

[ 184] In the case of the voting system and recounting system and method described

herein which is available from Avante International Technology, Inc., of Princeton Junction,



tamper with them, thereby to provide additional security. [ 184] In the case
of the voting system and recounting system and method described herein
which is available from Avante International Technology, Inc., of Princeton
Junction, 49 New Jersey, the ability to verify the authenticity of the ballots
using a randomly generated unique ballot identifier and/or anti-counterfeit
paper ballots further provide additional security, transparency and
credibility to the election process. [185FBallots having features providing
protection against copying and other counterfeiting, and the systems and

N@?B%gi, for graad @&J\%H% REogEssingsyUshhaliots argndesaibadynddSated unique
Patent Application No. 12/207,096 entitled "Optically Readable Markln%
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machine may include a smart card reader for reading the coded VID
e e PR AT TR I ERRENET iz P 1o Bl P Bt g Froated
haeansabienkiadtet including the VID: Identification of the voter at the time
for voting may utilize the VID information stored in the voter's smart card,
or may be by traditional identification methods, such as signature
[ ¥8¢ification, WoiearmiBHAM e By Aristyidesuidiore] apypaper ballot and/or
oAligrnativelnd reifuR dantifier stargduincher-mobnanereiine may hetreatkction

into the voter's smart card.and may. either. plement or replace the.
ol B P B e 0 LR L RSO S B S e the
mumhyesim aydrecasiechdahearifynpagistrationag e/ bdthesromigas! idedtifier reading the

HARY PRMINAAHG RECHEOISE AN AR VAR 66 R0IM Qhan-able
voter privacy, only the unjaue.ldentlfler, e.g., VID, is stored in the voter

baiieaipdufina ey oiBn OB S it YRS BE GBS B ALpStTRY Welighire VID

Eaabaseriunigde ddentifiens salidenlyyfee ay padicsdarieleationimaydieds, such

aE)re-loaded ing;o the votirgg mac inet .ancg orvvoleuga%uégté%gn@achines prior
osﬁ{gflgfe‘é?ﬁ)h‘f&g(ﬁlﬁlg)?nsmnalr Cards 1r%ﬁzaxe’y e Colfetted Wiien voted, for

[98Curity. [ 188trusi Ratent: {07 TdeuF e ntitted itEhscteonicivieling Nrethedkad into

der.Qptcally,scanned B 'éﬁﬁ'ei%%g%gfirﬂb_‘ﬁ‘( *8e200612Rd:RERAIRG USted therein at
Patent Application. No. 12/207,096 entitled "Optically Readable Markl%%rthe

IS NP RRY IR G AP RO LA B HhererG VAR Tesriinp ar
w008 iareiier ey iIncanfesateghbeanieinvbirefersndey aaohrivaiis Eatikesply for voter

s oS HRIERIRLIAEN IS 03 AP SBEERPHRARA SR 8L Dfor on a princed
allot at the completion of a voting session. A database of unique identifiers valid only for a
particular election may be pre-loaded into the voting machines and/or vote tabulating machines
prior to that election, and/or smart cards may be collected when voted, for security.

{ 188} US Patent 7,077,313, entitled “Electronic Voting Method for Optically Scanned
Ballot™ issued July 18, 2006, and pending US Patent Application No. 12/207,096 entitied
“Optically Readable Marking Sheet and Reading Apparatus and Method Therefor” filed

September §, 2008, are hereby incorporated herein by reference, each in ifs entirety.

[ 189} While the present invention has been described in terms of the foregoing
exemplary embodiments, variations within the scope and spirit of the present invention as

defined by the claims following will be apparent to those skilled in the art. For exampie, while



exemplary embodiments, variations within the scope and spirit of the

present invention as defined by the claims following will be apparent to

those skilled in the art. For example, while 50 the identifier (e.g., VID

number) of a ballot must be machine readable for automatic tabulation of

votes, the machine-readable VID may be the same as the desirable

human-readable VID, i.e. alphanumeric characters readable by people as

well as machines (e.g., readers having®®CR) may be utilized. [ 190]

Moreover, any arrangement described in relation to a particular form of
th\éQHé}Hit{&-%.g?’}Wﬂﬁﬁ@rﬂ%@%ﬁh&&t%&%@%&&%@ﬂﬂ RdSlaliandBulation of

any other form of voting (e.g., regular or early voting) as well. [ 19%] .
V@&%H&%l{&eﬁﬁﬁ@ﬁ?ﬂ%}%&?ﬁkﬁﬁﬂ@%@%ﬁ@% BB aflafs ViD e
ddrsanhetd aadiesaddifionabopsdifierentfieldanasmay de.appraphatig OCR) may
bggd{og(gesirable. Each identifier (VID) includes one or more fields

i1 7 . Lo . .
containing a representation of jurisdictional information and/or a ballot

[ 18fh, and nidgréneiadm o preadgemere keetdS adormt sl douglic wanbiwpn of voting
(PortignnHewino agddantifiet may be eibeirefarradiossa hpliokidentifliging (e.q.,

and/or a voting,session identifier, e.g., where the ballot is generated with
regHIR SR Y HPLRS LG Lession of an election, i.e. in recording a voter's

vote or is generated apart from a voting session and any voter, and/or

be referred to..as j ifier in relati IcuU escribe
[?é%?)in if ‘raneg‘érn%%ht ealrc%lél@%gdliﬂ IE%%%%EB?E ég{}mi%%p%?g%{aﬁ%%%gﬁ%dﬁtga cribed
aptey aAdHinRadoyStiirgerhEdis ot Wity BIET R the YolettePlnrifeash Wratifier
(W@Qﬁﬁﬁ@@ﬂﬂ!@%ﬂﬁé&l‘efﬁéi]@@&hﬁ&ﬁd hﬁ;*dﬁ@@@@l{%ﬂﬁ&ﬂq&s%i&i@admﬁﬂdﬁﬁd' Btion and/or
pace 112 provided therefor and the.write-in portion may be read an .

BB S TR G STy LA NG R TEAE Bl T
amdlmdéiam@ﬁﬁ fuhcticiarfed z@rml&ﬁﬂngiﬂhetiﬁmt@ﬂmght_iag g#mwaideﬂmﬁﬁr, e.g.
%&8%@%5&&%@&%&%@8&%&&&&&5&% Jﬂﬁﬁé‘&ﬁ%ﬂ%@ﬁﬂ QEHM&% i.e. in recording

selection in a common font easily understood by the reader may be
ARIATSE L Yot RBGEHSAOMN B8 TRUPHARASE WEIG ABN Y 4 ofBr RammiRge referred to
apreferendas manhe prepertionaiall- coffeciash atiomaticallynergmous).
alized to the proper weight, if the law allows. Under. votes be :
008t met SRRy S VORLa! TEOAARIE KAtk S8 GOl provide
foefbrredauherginiathtpepehtinntiolor itigunterdtoonditiasn awhite resesstio a

Ay shest-baliets aradypicaly: of parerekqh 3samenhalheaviet staated into

paper ballot as used herein js intended to include paper, heavy pagger,
nsrbadalar BB ARa RS BT heRe R R biREP 4B ARS GROHNBIEbIYa
«sheletind Mmateian While: sheet halldisoanadiiasteaedubinfimnly, eddnby @ptical means

Beapunewhenhe ballol passes & lohiaouee.anddhe Jnatkedinmarked e,
s{a\“e 3‘# € mark regions Is sensegrby an assouatedtirg%t etector,
Vriirgp-voting errors in making weighting and/or ranking preferences may be proportionately
corrected automatically, e.g., normalized to the proper weight, if the law allows. Under votes
may be counted insofar as they are voted.

{193] While ballots are generally referred to herein as “paper” ballots, it 1s understood
that while present day sheet ballots are typically of paper or of 2 somewhat heavier stock, paper
ballot as used herein is intended to include paper, heavy paper, card stock, cardboard, plastic,
punch card and other forms of ballots on a sheet of material. While sheet ballots are most
commonly read by optical scanning when the ballot passes a light source and the
marked/unmarked state of the mark regions is sensed by an associated light detector, marking
may be detected by other means such as a mechanical and/or electrical sensing and detecting

mearis.



may be detected by other means such as a mechanical and/or electrical

sensing and detecting means. 51 [ 194] Where ballots are separately

processed, such processing may be automated or manual, or may be a

combination thereof. Separate processing may be utilized where ballots

include a write-in vote, an overvote, an undervote, and/o where a ballot

appears to be missing voting mark spaces, ballot identifier and/or fiducial

marks, and/or wherein such features hale not been properly read and/or

imaged. [ 1951 In any of the arrangements described herein, a printer may
ssocia :

B o o F U o B eloh S o
mERdela BBt bk WERIpiop iyl ad ek PracETHPRTEERE Wikifrphere ballots
ieQRatirmationof Al eadablechalaturidisting slivetingrsalealiangmat/ oy toayssing

includeg rinto%t fta fug allot j,m e.or an thigl%/in between. Inthe .\ .
ViSHe e, At hay e 188%|réﬁglaén or't euﬁir‘fn{% “Vetsion ‘6&' e voter's balfot
btenyecpabynittdduaahienedfidial vote after the voter has opportunity to verify
[ h%?ccuracxm% GOMPIRLENRSR TR RARES RAHOL Yersion WMotld Haue: it

blackened mark spaces for each voting selection made thereby to further |
b?@%‘d&éﬂﬂﬁeeézrréaﬂyaéiﬁaé‘ﬁﬁé@ﬂ%9@8?5?@%%8@&&86%6?@&@ tdndiy rer voune
rdypically ohtainedatith the deseribedbasranopmentad. [$06] tecadditione a simple
iR dne,apearaius and metiod ereln Are RlERY AeRETRR IR A out ofa
TRV ?rf‘anapﬁara us aving a user’interface, e.g., a cﬁ%play and a data -
fidhitejl elaviees suchigbing tolehvseredn teithesrceisothmgap beeelishinfethe printed
vasdiorrenderecinapgiatieniffesiadsrndnteplasedrhy theortical battunity o
reading apparatus such as that described, Further, the apparatu ng q
VRSB HEFRTH RS BRI i}Efﬁaagta%ﬁaﬁw%féwan%ﬁ%?‘fﬁ S1Y biackene

nelkclians dndadtinging glettiothegrat ingimarkingcot ekaminations andemely low

AP RiE 'oﬁa}?e‘:@&‘e"c%‘&%@i‘é%ﬂ%%%%&?o%%%&%ﬂ%éﬁ 4&&@&%@34%?@13.
Wheréin the voter is a test taker and an’ answer s eet replaces the ballot,
[iPthe tallyifigeddtieabtititathecraamey andractivsdtspinaney Pietindme s v
r%@t:i:&ﬁgy xiﬂtﬁklfléeaﬁgaﬁﬂﬁg mgg%u@t&&ﬁtg @.%.D%_cﬁﬂﬂ@iﬁgngﬁﬁf&ﬂﬂ%ﬁ??evﬁce such as
allots) such as for races a otteries, and the like. method for
B R g e r‘?&‘é"r‘f’é’nBF ﬁ%l&}mtgai%f}?é%f%‘h%[ééﬂgée e d? Fsh and

a plurality 0
reparkspatestiientbalin whicly epeermeres seltetidnsthay emtharkbeldoraratus and

2860 %fe%ﬁhemg{f margcheices sagh Q}%@ﬁéaﬁ%%%@@é%@é@&&%@ﬂ%‘é@!e.g., in

marking a selection therein, the method may comgrise: imaging the sheet
thrgirinseasira e chBipd Fag RS a RS b Gy ORI R St &S thBrigional
whessinthaimagerahthe sheekineludasadhafthenmansispacgsdtes theballot, in the

choice rfgg)ngﬁther on and is.in a pixelated or pitma%%etgjﬁ%{ at

STOBG B BT DY el SR PoF G PP LIS MR i s goading an

tahoiden e ipnsreabhetotitaining thphkaddity sfdeadivryretionslesries. and the like.

[ 197] A method for reading a sheet having one or more regions of chotces and a
plurality of mark spaces thereon in which one or more selections may be marked for each of one
or more choices, each mark space being a space defined for marking a selection therein, the
method may comprise; imaging the sheet having one or more choice regions and a plurality of
mark spaces thereon wherein the image of the sheet inciudes ali of the mark spaces for the choice
regions thereon and is in a pixelated or bitmapped format including a plurality of pixels; defining
for each sheet the one or more choice regions each containing a plurality of reading regions each
including one mark space; processing the image of the sheet for decoding from the image of the

sheet the defined one or more choice regions and for decoding from the image of the sheet the



including one mark space; processing the image of the sheet for decoding
from the image of the sheet the defined one or more choice regions and
for decoding from the image of the sheet the 52 plurality of reading
regions including the one mark space thereof; and for each decoded
choice region: counting at least the number of dark pixels for each
reading region; determining from the counts of the dark pixels for each
reading region whether the mark spaceé’?herein is unmarked or is marked
as a selection; and counting each determined marked selection. The

PREIBEMINIBG A FAINRURR: iR Bininging diffgrenee.RetyeeRn AR oi ce

of dark pixels representatlve of the mark space and a total number of
| TYSIRBISTERU RSA Y RegIBRPE SRR Bt R Be R e RTHBE from the
cafrtlask tpix@isk ik dhabreadineniagiessexoerdsbaa headelespavtaticpaitio nmiarked or

. the |f(fierenc etweec{l the numb%ré) dark |er§(tr8[§£ C%nta“ﬁ? (aft
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cowpre rivemshite v aikiagacces sreca sspeibrs divithkdietolepreaeripiive of the mark
sSROIGR MAY. AU R BV BR AP Al s IRCHAN S BAL A R MACBINGERIPunted
the method may comprise: counting the number of mark spaces for the
choice that are determined from the counts of light and dark pixels for
nexadhr idadihgiseti dor thabecmarkedias & selcli mﬁeemﬁat&]gatﬁen nfinbdifference
oGl REeIaNS MALkad o ibe de.umber Al selerions: and dale PUIIRSS o
of selections marke equals he given number, t per orming t
PESiih g eaetiteEsinedVSete b A meFRe b BaoPaete At oriaiadenif @
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selection, and if the nu rof elect |ons xceeds the given.
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method may further comprise providing at least an image inclu
Ry csErbtatisivaTeRtBR afyovE FeRBelY seretng SR 4 rﬁh’a‘“gf

nSalestetserlecke ﬁ@rkacﬁ@yc@y@eﬁﬁiegteal selgciondepsepanate: indication of an

SB}.E?:‘,UOI}. if the

roce smg q n two or of the m%rk spac %nd a write-in
eCcillil, an: e number o tlons P]’l ?1 CEe &Wen number. then
se e&tich space Are asgocatRd Wi oice, the Mot od’may comprise:

pstaing pinigdhetnert anwmescrkﬁs@tbe@pém@gm@mtsm@e Ravrike thcdrvg tifrained

SWELGID SelecdionsRRcednResRmarkedy Rrawding &t (e8shAndMAdRovided, and
mcludmg the write-in selection for separate processm? The separate

U7 A AR R 8 &t R R B ] Hf’%’@lé’éﬁ Spdenfreied
seleet@n! efywrite ste selegiiansh andngisplay stedhe mnm&gﬁlﬁﬂiﬂéﬁﬁeiectcﬂ

5€ BC{%H fOI:r aé’f)vﬁ\l/lrl%e In.Ogeelel%tTlo ﬁiﬁ%glu V\l"l()a(')tlerg()lst%%%g ima eSSa%QS and a write-in
contents o gfty (0] V\}I:I"Ite -IN se ctions or é%c &'IOICG may ﬁ]ave
sal@vghsnmbrérd@ﬁwl@étm Fi§BeitalibEciadanticreirpan ditiemiaoghether &

WRaYieQRMISE sﬁﬁéﬁﬁ%eéh%@@ﬂ@p%@fﬁ%ﬁ@%&[@@% fordheacheisEarked,
including mark spaces and write-in Se|eCtI%[‘| spaces that are determined

RS DR B 4 GBI BB ARG B SR BF SYSEA RIS FdFiLge Separate

fi@cessing may comprise: storing the images of write-in selections and/or content of write-int
selections; and displaving the stored image and/or content of a write-in selection, accumutated
stored images and/or contents of a plurality of write-in selections or both. Each choice may have
a given number of selections that may be made therein, and the method may comprise: counting
the number of selections made for the choice including mark spaces and write-in selection spaces
that are determined to be marked as a selection; comparing the number of selections marked to
the given number of selections; and if the number of selections marked equals the given number,

then the counting each determined selection, if the mimber of selections marked is less than the



the given number of selections; and if the number of selections marked
equals the given number, then the counting each determined selection, if
the number of selections marked is less than the 53 given number, then
providing an indication of an under selection., and if the number of
selections marked exceeds the given number, then providing an
indication of an over selection and not performing the counting each
determined selection. Determining fron¥at least the counts of dark pixels
for each reading region whether the mark space therein is marked as a

%@ﬁ%ﬂe@éﬁn%@%@ﬂ%&@m&%ﬁ&%éﬁ@%\éﬁ&u%@‘?ﬁh@f&&%@ﬂfjseiem}om
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Tior to the counting each dete |ned arked selection: defining for each
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idestdingardgion osvhethidat deastkal ek speobs meidal noftfie e otifierise, prior to
tﬁ@&@&ﬂ@%&éﬂ%@&ﬁ{&eﬁ’%ﬁ%ﬁ 108 IMagRial RE Shesh-JNRSHEaLR @eond

include an examination sheet, a test sheet, an answer sheet, a tally
regives rastam Astondpiing ons OrvesTeAEE WeatibeTiathiteia arkin @Oummg the
nSReet, @ M@Eﬂaﬁi&%@d&ﬂﬂ@f%ﬁhﬁﬁ&aﬂf avyndamlinglian.afl teefarregaiftgm the
. untJQgﬁh% andRarR 1 ““lszﬁ)? efor ading andior marking an examinaton o
or gradi r%g and/or ar Ing a est Po gﬁ ng ana/or: marfq a SC 02'01
westhefort drand mgmldﬁ@ﬁmkﬁ@Ia@ﬁhw@psﬂ»ﬁ@egndfﬁdgrﬂaﬂmgl@rmmesem in the

iRaking,a sprafesrianal test, fongiadingandialmarking a6 3L sheel sheet, o
for tallying and/or tabulating a survey, for tallying and/or tabulating a

taﬁe%lfﬁ% e I?B?Wé]éﬁtﬂ@ Sé’ﬁ‘é%rgfﬁﬁu?aﬁ?ﬁ& GaiHg *SITEETES, SF&FFFeaa’aﬁ?g* cet, a
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ssheebissialbusroning awirmubios %e@b@ﬁfmﬁﬁﬁafpffarﬁ’&dsn&as@éﬂ1 garking a
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sg%{vg)l;l,nfgp t%l%?l%gselgf til(%a Sulcz)Ltmag; a questionnaire, for reading and/or tabulating gaming
sheets, for reading and/or tabulating races, for reading and/or tabulating lotteries, or any
combination of the foregoing.

[ 198] A method for optically reading sheets may comprise: making selections using any
of a kevboard, a touch screen, a button, a switch, voice recognition apparatus. a Braille keyboard,
a pen with writing recognition interface; then producing a sheet by printing the selections on a
pre-printed form or printing a form including the selections: repeating the making and the

producing steps for a plurality of participants, and then: reading or imaging each sheet including

reading the selections marked thereon; and processing the read or imaged sheet for determining



pre-printed form or printing a form including the selections; repeating the
making and the producing steps for a plurality of participants, and then:
reading or imaging each sheet including reading the selections marked
thereon; and processing the read or imaged sheet for determining 54 the
selections thereon in accordance with a template to which the read or
imaged sheet corresponds, whereby the selections are marked on each
sheet and are processed in accordancé4with the corresponding template.
The method may further comprise either: recording the selections marked
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selections marked on each sheet in accordance with the template, but not
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marked as a selection may comprise: ga) comparlng the relative numbers

TG CarR Ba ARG LEIE RIS diretep et IHERP <) A% 5 et 15 less than the
oivegthenshe tmarﬁwpamg i (Radid¢eidn as & sateetiold: e dﬂﬁfnmm{ilmﬁyf selections
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the determinations of step (a) and step @) Eacgg E ay ha%/e an
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value to determine whether the mark space is marked as a selection; and the method may further
comprise: (b) comparing the relative numbers of light and dark pixels to a second predetermined
value that is higher or lower than the first predetermined vahue to determine whether the mark
space is marked as a selection; and (¢) providing an indication of the difference, if any, in the
determinations of step (a) and step (b). Each sheet may have an identifier thereon or may have
two or more fiducial marks thereon or may have an identifier and two or more fiducial marks
thereon, and the method may further comprise, prior to the counting each determined marked

selection: defining for each sheet one or more second reading regions each including one or more



two or more fiducial marks thereon or may have an identifier and two or
more fiducial marks thereon, and the method may further comprise, prior
to the counting each determined marked selection: defining for each
sheet one or more second reading regions each including one or more 55
of the identifier and fiducial marks; counting the number of light pixels and
dark pixels for each second reading region; determining from the counts
of light and dark pixels for each reading>region and for each second
reading region whether at least all mark spaces and all of the identifier
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choice region may represent an abstention selecTEon; 0{ any cgr’gPi ation
rg?rgwrgfl echaracters that are randomly generated; or the machine-readable sheet may

comprise a plurality of pages and each of the plurality of pages may have a machine-readable
indicia representative of a page number thereof; or the sheet may have two or more fiducial
marks thereon for defining the orientation and the scale of the sheet; or one of the mark spaces in
a choice region may represent an abstention selection; or any combination of any of the
foregoing. The machine readable sheet may include an examination sheet, a test sheet, an answer
sheet, a tally sheet, a tabulation sheet, a survey sheet, a questionnaire, a gaming sheet, a race
sheet, a lottery sheet, or any combination of the foregoing. The machine readabie sheet may be

readable by an optical scanner, by an imager. or by an optical scanner and an imager, for reading



foregoing. The machine readable sheet may include an examination
sheet, a test sheet, an answer sheet, a tally sheet, a tabulation sheet, a
survey sheet, a questionnaire, a gaining sheet, a race sheet, a lottery
sheet, or any combination of the foregoing. The machine readable sheet
may be readable by an optical scanner, by an imager, or by an optical
scanner and an imager, for reading 56 selections marked in the two or
more mark spaces, for reading a write-¥ selection in a write-in space, or
for reading selections marked in the two or more mark spaces and a
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tabulating races, for reading and/or tabulating lotteries, or any combination of the foregoing.

[ 201} A method for counting and/or recounting seiections marked on an optically
readable sheet having one or more regions of choices and a plurality of mark spaces in each
region in which one or more selections may be marked for each of one or more choices, each
mark space being a space defined for marking a selection therein, the method may comprise:
receiving an image of a sheet having one or more choice regions and a plurality of mark spaces
thereon wherein the image of the sheet includes all of the mark spaces for the choice regions

thereon and is in an image format; displaying the image of the sheet on a display in human-



receiving an image of a sheet having one or more choice regions and a
plurality of mark spaces thereon wherein the image of the sheet includes
all of the mark spaces for the choice regions thereon and is in an image
format; displaying the image of the sheet on a display in human 57
perceivable form, whereby a human may view the image of the sheet
including the one or more choice regions and the mark spaces thereon,
including mark spaces that are marked;*feceiving information decoded
from the image of the sheet of the mark spaces thereon that are marked;

pdRSRIMIngriniormatian determingd femde.dise'ayad imacs aidhe ReRE or more
relating to marked miark spaces of the image of the sheet; and comparing |
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superimposing on the displayed image of the sheet an indication of the .
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the é‘ﬂ’&ﬁ(%%@@%%&éﬂ{ RISsIE §?§§@§Wkdsg%%ﬁ ether the mark space is unmarked or

is marked as a selection. Determining from the counts of at least the dark pixels for each mark
space may comprise: comparing the counts of at least the dark pixels for each mark space with a
first predetermined threshold to determine whether the mark space is unmarked or is marked as a
selection; comparing the counts of at least the dark pixels for each mark space with a second
predetermined threshold to determine whether the mark space is unmarked or is marked as 2
selection; for each mark space for which one of the preceding two comparing steps determines
that a mark space is unmarked and the other of the preceding two comparing steps determines

that a mark space is marked as a selection: highlighting and/or superimposing an indication of the



predetermined threshold to determine whether the mark space is
unmarked or is marked as a selection; for each mark space for which one
of the preceding two comparing steps determines that a mark space is
unmarked and the other of the preceding two comparing steps determines
that a mark space is marked as a selection: highlighting and/or
superimposing an indication of the 58 different determination near each
mark space on the displayed image of e sheet for which the
determinations based on the first and second thresholds differ. The
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and/or superimposed on the displayed tmage of the sheet. Receiving an image of a sheet may

ude a colored region of a seconds Q{Sgrt highlighted
inciude: receiving an image of a sheet made in a previous counting of seiections marked on the
sheet; or imaging a sheet for receiving the image thereof; or receiving an image of 2 sheet imaged
in a previous counting of selections marked on the sheet and re-imaging the sheet for receiving
the image thereof, and comparing the received image of the sheet and comparing the received
image of the sheet and the re-imaged image of the sheet for determining differences there
between. The method may comprise, prior to receiving an image of a sheet: imaging the sheet

for obtaining an independent image thereof; decoding the independent image of the sheet for



the image thereof, and. comparing the received image of the sheet and
comparing the received image of the sheet and the re-imaged image of
the sheet for determining differences there between. The method may
comprise, prior to receiving an image of a sheet: imaging the sheet for
obtaining an independent image thereof; decoding the independent image
of the sheet for 59 determining marked mark spaces thereon; and
tabulating the decoded marked mark spéces thereof. Comparing the
received information of marked mark spaces decoded from the image of
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combination of the foregomg The unique identifier may be randomly
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tabulating and/or re—tabulatmg a survey, for tallving, re-tallving, tabulating and/or re-tabulating a
guestionnaire, for reading, re-reading, tabulating and/or re-tabulating gaming sheets, for reading,
re-reading, tabulating and/or re-tabulating races, for reading, re-reading, tabulating and/or re-
tabulating lotteries, or for any combination of the foregoing.

[ 262} A method for counting and/or recounting selections marked on an opfically
readable sheet having one or more regions of choices and a plurality of mark spaces in each
region in which one or more selections may be marked for each of one or more choices, each

mark space being a space defined for marking a selection therein, the method may comprise:



tabulating lotteries, or for any combination of the foregoing. [ 2021 A
method for counting and/or recounting selections marked on an optically
readable sheet having one or more regions of choices and a plurality of
mark spaces in each region in which one or more selections may be
marked for each of one or more choices, each mark space being a space
defined for marking a selection therein, the method may comprise: 60
receiving an image of a sheet having offé or more choice regions and a
plurality of mark spaces thereon wherein the image of the sheet includes

realliOhthe: Mk SPAGRSfAL G CRPIGENS IO LHEIRAR ACh IS8R WPAES: spaces
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the image of the sheet; or a combination of the foregoing. The unique identifier may be
randomly generated. The decoding may comprise: decoding each mark space using a first
predetermined threshold to determine whether the mark space 15 unmarked or is marked as a
selection; decoding each mark space using a second predetermined threshold to determine
whether the mark space is unmarked or is marked as a selection; for each mark space for which
one of the preceding two decoding steps determines that a mark space is unmarked and the other
of the preceding two comparing steps determines that a mark space is marked as a selection:

highlighting and/or superimposing an indication of the different determination near each mark



selection; decoding each mark space using a second predetermined
threshold to determine whether the mark space is unmarked or is marked
as a selection; for each mark space for which one of the preceding two
decoding steps determines that a mark space is unmarked and the other
of the preceding two comparing steps determines that a mark space is
marked as a selection: highlighting and/or superimposing an indication of
the different determination near each nffark 61 space on the displayed
image of the sheet for which the determinations based on the first and
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on a display In an-perceivable torm, highlighting and/or

th germpesingherrithedispragiag invhilssof the dsheding AR EEGhTGf dhreshold and
al ?&%hmm%%méiﬁlgI@%@@ﬁl@%@ﬁﬁﬂiﬂ@@@lﬁ}&lk@@&ﬁﬂ@ééhﬁ BBeBtet on a display

.highlighting and/or. superi sing an indication near each mark space on
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sbfﬁlpﬂnyjmg:étign aha Ee_siohd ittarbstholas, Sp_ecspe@véw,fdjffemeWMegebﬁfée sheet;
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regions and the mark spaces thereon, including the marked mark spaces;
thesheghier mivsh it dateirmmd deroringic IR YRR AR Y e GrmdERbeids.
rkgpating 10 markedhmarkSpasasefy thewnagmaldbesheek campatingdbege or more
[tparked mark 3 aceSCFECOde ];ro%tpeliur{rilla %frztlh%(g g}%}‘};and{:ég%eceivinu
FOLEVEd TRtémation teterined from the di p aye%r Image ofthe Sheet 1o~
inietermimedanyniiffcioncts tharesdtmeeno il vewsordiritpatdengkegdanark spaces of
Hifferenceshehueen hiemarkedmark shacss desodadifrom theiimagerahe sheet

the sheet and the received information determined from the displayed .
Frdberedciried SHOBTPRR HRETRERF I HURHEFRREf IR IF Bivd LReBtihtidgEgmne any
aftenigee ideatiisrccthandassadiating ithe: tridiffidentberwithitherimagerafk spaces
e sleesand wih e informationdeterined oM Nedma0e.0f e e displayed
SHeet orif the Shéet does not include a unique identitier, then assigning a
inmigpue thiertfer Brronmshetmtin fherdadiised thvigtrstideitiite pwgthddentifier,
dmageRiihe: shealandwithithe infarmation deterniseshiramthe inagaein

the sheet; or a combination of the | . o
determined from the image of the sheet; or if the sheet does not include a unique identifier, then

assigning a unique identifier and associating the assigned unique identifier with the image of the
sheet and with the information determined from the image of the sheet; or a combination of the

foregoing.



foregoing. 62 WHAT IS CLAIMED IS: 1. A method for counting and/or
recounting selections marked on an optically readable sheet having one
or more regions of choices and a plurality of mark spaces in each region
in which one or more selections may be marked for each of one or more
choices, each mark space being a space defined for marking a selection
therein, the method comprising: receiving an image of a sheet having one
or more choice regions and a plurality 8F mark spaces thereon wherein
the image of the sheet includes all of the mark spaces for the choice
regions thereon and is in an image format; displaying the image of the
sheet on a display in human-perceivable form, whereby a human may
view the image of the sheet including the one or more choice regions and
Whes e Kspaegdtiereon, including mark spaces that are marked;
receiving information decoded from the image of the sheet of the mark
spaces thereon that are marked; receiving information determined from

Lthe dispraied fmagensngadhescrerbingts chranednd e spasas By sisadable sheet

imagg.eftheshealsrRNdsampatingothaseseiveditpiarmatiopof maskedhegion in
mark spaces decoded from the image of the she tafnd the recei\ﬁed b mark
inforrH AP EATCE PR Sl SE A GE B s hBbpsoiees.cach mr

deterspine mgdiferentdmet évebatimens.cloe mmomhohdéu@m tdumphieng:
comprising: Lepeating e S6Ps oL ARSI BRAIGR U8 RULRIN:Ghd a plurality of

sheets, and recording the received information of marked mark spaces

decodwrBRictHBCTARIRS BIH Bitigait) B shesdigchitesatial g mark spaces for the

inforngatien deterieed itamithe displaxedrimages of the plurality of
sheets, and 8?%){ differences th%rtgeb&té/ggenn. giSThe.m thod of cl ng&)% or n%

aying ihe image Q lay in human-perceiv
further com m{;: enerating a recount’s eeﬁ herein saf)c?recelvmg

informdtiorvdeterminedfranwtthe tisgtayictis racgarcitiiosheendncadeschoice
marking;the Infopnatian.determingd fipmdhe: displayed image ofthe.gheet

on the 63 recount sheet: imaging the marked recount sheet; and
receiving information decoded from the image of the sheet of the mark spaces

thereon that are marked;

receiving information determined from the displayed image of the sheet relating to
marked mark spaces of the image of the sheet; and

comparing the received information of marked mark spaces decoded from the
image of the sheet and the received information determined from the displayed image of

the sheet to determine any differences there between.

2. The method of claim 1 further comprising:
repeating the steps of claim | for images of a plurality of sheets, and
recording the received information of marked mark spaces decoded from the
images of the plurality of sheets, the received information determined from the displayed

images of the plurality of sheets, and any differences there between.

3. The method of claim 1 or 2 further comprising:
generating a recount sheet;
wherein said receiving information determined from the displayed image of the sheet
mehudes:

marking the information determined from the displayed image of the sheet on the



decoding from the image of the marked recount sheet the information
determined from the displayed image of the sheet. 4. The method of
claim 3 wherein if the imaged sheet includes a sheet style identifier, then
said generating a recount sheet includes: formatting the recount sheet in
accordance with the sheet style identifier. 5. The method of any one of
the preceding claims further comprising: highlighting and/or
superimposing on the displayed imagef the sheet an indication of the
received information of marked mark spaces decoded from the image of
the sheetl,pLdecoding the marked mark spaces from the image of the
sheet and highlighting and/or superimposing on the displayed image of
the sheet alP e BRI EFAEPKRFTEIR spaces decoded from the
image of theesbéiap, ot kie: nethkad dfamyticdeebtihe shrectdingoetaims determined
wher ljgmsgjigc{gcgi\gn%gfggp%gqj me(:gecoded from the image of the sheet
includes: deco m& f?lom the image of the sheet for each mark space
whether the mark space is marked as a selection, wherein said decoding

gincludes: £OUREIDYalieastithen urahannbeatkeMalsules earbeaik JiRasRer, then

and determining from the counts (ihf‘Fft least the dark pixels for each mark

spacE W BEIREIISE FREPOEBEE TS YRR arked or is marked as a selection.
7. The methorhkaficigite Gevvnerehres dic:detdrminiwghtbenitbhe gelsriteofiat.
least the dark pixels for each mark space comprises: comparing the
counts of at least the dark pixels for each mark space with a first
Spredetbermpiberintashens & Be@prrtiasnrmeianeiareepasge is

unmarked of;ismaikedndsd gRlieckioringemparing e Cows Ifial iaastan
the dark. §ixels each mark.space Wi&h a ieg%rl]dkpredet&rrggégqmm

thresHSIE 8 H e R e TS PR E T S SRS e ATt PRSI ST ST FRAHRS maee of

as a setebtionp64 for each mark space for which one of the preceding two

comparing siepgdetermines thatiamatk SPACRI e krdand ANe ghehing

of the preceding two comparing steps determines that a mark space is
mark@B4Y S BETERIRIRAAE i A S ARSI ShmipRsity M orHAR 4Gt rrked
the differesbaciatesmindtiomntaieachbmarkispace on the displayed. image
of the sheet for which
6. The method of any one of the preceding claims wherein said receiving information
decoded from the image of the sheet includes:
decoding from the image of the sheet for each mark space whether the mark space
is marked as a selection, wherein said decoding includes:
counting at ieast the number of dark pixels for each mark space; and
determining from the counts of at least the dark pixels for each mark space

whether the mark space is unmarked or is marked as a selection.

7. The method of claim 6 wherein said determining from the counts of at least the dark
pixels for each mark space comprises:
comparing the counts of at least the dark pixels for each mark space with & first
predetermined threshold to determine whether the mark space is unmarked ot is marked
as a selection;
comparing the counts of at least the dark pixels for each mark space with a second
predetermined threshold to determine whether the mark space is unmarked or is marked

as a selection;



the determinations based on the first and second thresholds differ. 8. The
method of any one of the preceding claims further comprising: determining
from the marked mark spaces whether there is an under selection and/or
an over selection in any choice region; and highlighting and/or
superimposing on the choice region of the displayed image of the sheet
an indication of the under selection and/or over selection therein. 9. The
method of any one of the preceding cldifns wherein two or more mark
spaces are associated with a choice region, each choice region having a
given number of selections that may be made therein, and wherein said
receiving information decoded from the image of the sheet further
comprises: E5 GG AR PRIAIE MBI AR SpReLrSH BN RS TR IS
that axecglaiesmined torbepmatkathasiasaldationiies bR ingdhitngumbarimparing
of seleclions markedlo (he given.number el eelections: and: if the
number of Selections marked Tor a choice region i$1e8 than the given
number, then providitighiinivdidatorrofianasrtamseibeitn ohthpdifferent

displayed ipaggiokithalaheics ragiop.r dhthe dumRes pharlect@NSeet for which
marked for a choice region exceeds the given number, then providing an

indication ofSH Ve eRIREE B Bhoth iR APEdarhRy B ia L tidice

region, or if the number of selections marked for a choice region is less

e g BB e oo gy e

choice region, and ber of

selections rAgifkEENBE EVAGIEE FEgbMakcaets TSGR drETURTBerdpeislection
providipg,amipdicatienieh an-ayenselaction; aaithe displayed image for

that choice [E%qﬁféh 65 1Q. The method of clgilmg wherein: the indication . -
of an under LETCEHBRESRE HRBIAFST Hh Y ErEIlas 5 QR 3B HagfgRe 1maee of
highlighkted@nd/odsaparinifesedondhectidisplayed imrage obthbsheet; or

the indication of an over selection on the displayed image includes a

colored region highlighted and/or superimposed on the displayed image
%0f thel Shawthar tHemidieanbiorasriifastEarviBN B ANh QTdRsptayar spaces are

imageskeiugas.aicelaisd: reginnatadistcalonhighlighted@nadi@fiber of seiections
SUper.tlngP 1%%? geonq;Qeetlng? 11!1?&?(9 v!rm:? g s?aﬁ‘:} Qgceiving information decoded from the
image of the sheet further comprises:
counting the number of mark spaces for each choice region that are determined to
be marked as a selection;
comparing the number of selections marked to the given number of selections;
and:
if the number of selections marked for a choice region is less than the
given number, then providing an indication of an under selection on the displayed
image for that choice region, or
if the number of selections marked for a choice region exceeds the given
number, then providing an indication of an over selection on the displayed image
for that choice region, or
if the number of selections marked for a choice region is less than the
given number, then providing an indication of an under selection on the displayed
image for that choice region, and if the number of selections marked for a choice
region exceeds the given number, then providing an indication of an over selection

on the displayed image for that choice region,



sheet and the indication of an over selection on the displayed image
includes a colored region of a second color highlighted and/or
superimposed on the displayed image of the sheet. 11. The method of
any one of the preceding claims wherein said receiving an image of a
sheet includes: receiving an image of a sheet made in a previous
counting of selections marked on the sheet; or imaging a sheet for
receiving the image thereof; or receivif§ an image of a sheet imaged in a
previous counting of selections marked on the sheet and re-imaging the

1sheetfar.reasivingithe imagea.thereof, and comparing the received image
of the sheet and comparing the received image of the sheet and the re-

imaged imdBelof ARBEH ISP GRSl RTSME ditfed SRtae apayBtdRTR Gored
The magihiokl gitahyeoaeioh heprasedihonalai mispldyedeainapeiof dce Shiet; or
receiving an image of a sheet, said method comprises; imaging the sheet
for obtaiming ST e e 056
imagegbtHesdhiabefbrdéerminingerrirke hadirlapicasaner dsrshegidor
tabulating the deeodied spaskednark-apaeasHherenty ddindde imathad @biored

claim 12 wherein said comparing the reg:eived infprmation of mwed fth
mark P3R5 HRES UG PSR HE T BYE o BB ERASE Ad the FREERdgiage of the
inforrsiatiomddatarmiceid frohmtbedisplapedmiagd pidhel shest intludes colored
comparing ihe marked Ak SPAcES. SR TN NEIMAYS L ANSISREEL of
and thegm eco e& marked n@arlﬁépaces of the ino%penaent imlgée?of theg otthe
sheefhétletermine any 66 differences there between. 14. The method of
claim 12 wherein the sheet is a ballot and the steps of claim 12 are
erformed in conpection with an election. 15. The method of. any one of
e IR TS o LBt U MAERE Sp e LR [ of o shee
controltdaiby a security control; or controlled by a user name and
password; qL.gonirollad, hy. 30 AGRESSIRKEN: PR LOMRINAIPRREHIES marked on

foregoing.
gthe gheet; or

1

imaging a sheet for receiving the image thereof; or

receiving an image of a sheet imaged in a previous counting of selections marked
on the sheet and re-imaging the sheet for receiving the image thereof, and comparing the
recetved image of the sheet and comparing the received image of the sheet and the re-

imaged image of the sheet for determining differences there between.

12.  The method of any one of the preceding claims wherein prior to said receiving an image
of a sheet, said method comprises:
imaging the sheet for obtaining an independent image thereof;
decoding the independent image of the sheet for determining marked mark spaces
thereon; and

tabulating the decoded marked mark spaces thereof.

13.  The method of claim 12 wherein said comparing the received information of marked
mark spaces decoded from the image of the sheet and the received mformation
determined from the displayed image of the sheet includes:

comparing the marked mark spaces decoded from the image of the sheet and the

decoded marked mark spaces of the independent image of the sheet to determine any



16. The method of any one of the preceding claims wherein said
displaying the image of the sheet on a display includes: displaying the
image of the sheet in its entirety; or displaying the image of the sheet in
enlarged form; or displaying the image of the sheet in part; or displaying
the image of the sheet in part in enlarged form; or any combination of the
foregoing. 17. The method of any one of the preceding claims further
including: if the sheet includes a uniqué‘identifier, then associating the
unique identifier with the image of the sheet and with the information
determipedfrom:-thedmage of the sheet; or if the sheet does not include a
unique identifier, then assigning a unique identifier and associating the
ssigned unique identifier with the image of the sheet.and with.the

S ror B B TR AL o e D e i 12
the forefyoing. it 8oTivetivrethiddaofetdalinn 17 wherein the unique identifier is
randomly generated. 19. The method of any one of the preceding claims
wherein said displaying the image of the sheet on a display is controlled

Ihy a hinasibestolngy phe thathBaSHas Bives o e P ASCEtifPErTs e steps of
whereigidheisheet includes an examination sheet, a test sheet, an answer
sheet, a tally sheet, a tabulation sheet, a survey sheet, a questionnaire, a
gaming she%)fftrﬁ r?g%eg}é éeect‘,}ré%)ylgﬁrel%{/}eléﬁreet, or any combination of the
foregoing. 2enTiediathoscobany BhAeBFIEdDEceding claims wherein the

method is utilizesdeh radingseigrading, marking and/or re-marking an
examination, for grading, re- ra%ing,_ marking and/or re-marking a test, for

grading, re-Yrathiy PARPRIG M STSF ¥ marking a school test, for grading,
re-grading, marking and/or re-marking a university test, for grading,

1£0-0raqing arsa. SO0 ot (R MRLKING. 2 RER(SRIRNR LRt 01, 0ROk Sge of the
grading, marking and/or re-marking arn answer sheet, for tallying,
re-talBrRg otabdifadinginalverer re-tabulating a survey, for tallying, re-tallying,

tabulating angar e tdbuing Ahauestionnaieitay.reading, re-reading,

tabulating and/or re-tabulating gaining sheets, for reading, re-reading,
tabulating a W&y}%gtg'ﬁd’lﬁ?ﬁ?goggé%%ﬂ,g%rmrg%tlﬁlﬁ%ﬂg?fr “feading, tabulating
and/or re-tadbispédimg| ottenegs of for sarst gopablination of the foregoing.

displaying the image of the sheet in part in enlarged form; or

any combination of the foregoing.

17.  The method of any one of the preceding claims further including:
if the sheet includes a unique identifier. then associating the unique identifier with
the image of the sheet and with the information determined from the image of the sheet;
or
if the sheet does not include a unique identifier, then assigning a unique identifier
and associating the assigned unique identifier with the tmage of the sheet and with the
information determined from the image of the sheet; or

a combination of the foregoing.
18.  The method of claim 17 wherein the unique identifier is randomly generated.

19.  The method of any one of the preceding claims wherein said displaying the image of the

sheet on a display is controlied by a human.



20.

21

67

The method of any one of the preceding claims wherein the sheet includes an examination
sheet, a test sheet, an answer sheet, a tally sheet, a tabulation sheet, a survey sheet, a
questionnaire, a gaming sheet, a race sheet, a lottery sheet, or any combination of the

foregoing.

The method of any one of the preceding claims wherein the method is utilized for
grading, re-grading, marking and/or re-marking an examination, for grading, re-grading.
marking and/or re-marking a test, for grading, re-grading, marking and/or re-marking a
school test, for grading, re-grading, marking and/or re-marking a university test, for
grading, re-grading, marking and/or re-marking a professional test, for grading, re-
grading, marking and/or re-marking an answer sheet, for tallying, re-tallying, tabulating
and/or re-tabulating a survey, for tallying, re-tallying, tabulating and/or re-tabulating a
questionnaire, for reading, re-reading, tabulating and/or re-tabulating gaming sheefs, for
reading, re-reading, tabulating and/or re-tabulating races, for reading, re-reading.

tabulating and/or re-tabulating lotteries, or for any combination of the foregoing.



