MANUAL RECOUNT PROCESS USING DIGITALLY IMAGED BALLOTS [1]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 incorporated herein by
reference in its entirety. | 2]The present invention relates to a method for recounting an optically
readable sheet, of a sort that may be employed for \}oting or other uses. 131Under current election law
and regulations in certain jurisdictions, a paper record of certain voter's voting selections made on a

paper ballot, e.g., avggRYENtinRAGTRIKPRERSES DEkEN CrEt hesmat SMAG B Balbé ¥l ost commonly,
a paper voting record or ballot must be utilized for absentee voting and/or for provisional voting.
Absentee voting is where a voter who will be absent from the jurisdiction or otherwise unable to be
present at a dedignated p8tiingipiestion drimageienifiéfor voting is issued a paper ballot in advance of
the election apckveiRSHy.SRMRICHRGRANSTIMILingthenapenabsetites DANDLLYLIRIEE, HEI,
messenger, o other permi ISl INgiS. e a.voter iS Linable to establish
his eligibility t& Rt E%ﬁ%@@%ﬁ%@%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ% a %gf \gglj%%%grfid is permitted to
vote thereby "ﬁrﬁmﬁsimhbzlﬂ@'ﬂpei@ﬁ@éﬁt@@ﬁeﬁd@ﬁﬁrﬁi%ﬁ&%&ﬁo@‘%ﬁ%t@f%ﬁ‘iy‘mland counted if
the eligibility of theyprevistenalapieivoteisrestablishedinpalactiasfficials after the time for voting
ends. [Irrespective of W%‘e,ther gﬁ'uris igtion utilizers Paper, baILor;%or more modern electronic voting

machines, abSEHtBEMHY FrE\EIoRa

SRAThaTIors must be handled se arately and counted manually by
election officials, i.e. apart from the votes recorded by voters voting normally (e.g., by voting machine)

in the election; gnd may dejay.the-femplelionietiabulatingdhe votingirgsnitstaatifordmdlcertification
thereof. Certain jurisdictions even re%%lie adp%per‘absen&?? and/or provisional ballot even where the

‘absentee andﬁ?F?%S@f’sﬁ?)‘ﬁma\t/Bﬁﬁé’% aye

REOR an elsctronic (BEEQ’E.) voting machine. In addition,
because the paper ballots approved for being counted are placed into groups so that they are
anonymous fof gounting, thgrg:isAewasAen a¥QIRrio KRMN et Risvotwaspepuntestdand/or was

counted Corre%tfb!:értain voter's voting seiections made on a paper ballot, e.g., a conventional “mark-sense”
ballot, must be made and preserved. Most commonty. a paper voting record or ballot must be
wtilized for absentee voting and/or for provisional voting. Absentee voting is where a voter who
will be absent from the jurisdiction or otherwise unable to be present at a designated polling
location during the time for voting is issued a paper ballot in advance of the election and votes by
" completing and submitting the paper absentee ballot by hand, mail, messenger, or other permitted
means. Provisional voting is where 2 voter who is unabie fo establish his eligibility to vote ata
poliing place during an election is issued 2 paper ballot and is permitted to vote thereby
“provisionaliy,” i.e. by sealed paper provisional ballot that is only opened and counted if the
eligibility of the provisional voier to vote is established by election officials after the time for
voting ends.
i 4} Irrespective of whether a jurisdiction utilizes paper ballots or more modem
electronic voting machines, absentee and provisional ballots must be handled separately and
counted manually 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;requirc a paper
absentee and/or provisional baliot 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 ancnymous for counting, there is no way fora

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



[ 5]The prevalent paper ballot is an optically read or optically scanned paper ballot on 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, sqnsre 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 l;))allot, is typically required to be prepared for each
election and jurisdiction, e.g., voting district or precintt In addition, a corresponding customized
template must be provided for each different paper ballot, sometimes necessitating the manual sorting
of the paper bajots by votihg gistiet paperéeiticmtbthieatiopardte redmdihgleoashmagetiehsdftor each
voting district or.precinct 1 gm%lgg&mg&q&%r Siakions, thersis genssalva.ngest for confidence

and transparency ot { e election process, including where automatic ballot counti‘[;%sysggems such as
optical mark reaies IOy ENiEr0Bt R SR IRC R 4 A e PGy SRR BT € Baficularly
important, for @xasaprlessrBendhhvaieldifference indnelestiondétwderwil hitigtasd tnsibycandidates

or issues are within a,small 12006, &0, PRINRACS,SLSHAS1% OLlesR 0GR 106, QE5% of less for

races involving a I%rger number of voters. In certain situations, including a challena?ée a manual recount

is mandatory anerkseisrskballe iR R AT B8P TRt th&FEEREh S iy be a
requirement, RERy AgsiHa to Rseesiain thahtheleldetronigubatiot coentingEysiestristsuch as optical

scan and/or oplicel nark fecagniion (QWIR) ysisms. a1eaReraling-ansh neligniasasexaected. In
such cases a random sample dfaprecuqcts nmiay be selected for a total (complete) manual recount for all

races/contestearf SR ORIIBES BEUEAHELErCoRESO B RE P EIRG SEPA PRLEEY TRETRRSTIS 5 done
manually by examiningdhe enginathalioiscthaihhave-beten stdreding therbatiopodres or in another

secure manner  ypically ujder alocksaideanlaanciion Luters hedrgingl Aalietsipve been taken
X e i

out of a ballot and have been pac into another secure container for safe keeping, There are
several issuestrspITRg YA Ses iMoaan Pof e Se WS Gr e RE MRS T POR PR BIGINATBAIBEE B11. The
original ballots,giy he-tenHaer aovwiiharhange e gecwiicsmudgemysd. This need is

particularly important, for example, when the vote difference in an clection between winning and
losing candidates or issues are within a small range, e.g., perhaps such as 1% or less for local
races, or 0.5% or less for races involving a larger number of voters. In certain SiTUALions,
including a challenge, a manual recount is mandatory and is automatic when such situation
arises.

17 Ir other cases, there may be a requirement, need or desire to ascertain that the
electronic hallot counting systems such as optical scan and/or opticel mark recognition (OMR)
systerns are operating and functioning as expected. In such cases a random sample of precinets
may be seiected for & total (complete} manual recount for all races/contests or for one or more of
the races/contasts.

[ 8] In almost all cases, the recount is done manually by exarining the original ballots
that have been stored in the ballot boxes or in another secure manner, typically under 2 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. Thers are several issues that may arise in
many of these types of recounts involving original ballots:

[ 9] 1. The original baliots 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 commonty known baliot tampering methods that have been



that may induce over-voting, with erasures and/or other changes to the original selections made by the
voters, and/or with remarked selections, 3 practiee over the hundreds of years when paper ballots
have been used. 11012.0Original ballots may be lost and/or misplaced when the ballot boxes and/or the
original ballots are transporte8afiFSBYer BE dadusdsrafreerrrorhen @ Buh At I a¥obser. [11] It
would be highly desirable if ogg.gould 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 Bitthe differerbe betWsigithPalinting and ool 2at{araEelsrebatishs Barkadat less than a

certain percentage of the vote,gt hesause thedasilhisshaliengasn e sauissr@vendhough the
legally controlling recount may still require recounting using the original ballots that have been marked

by the voters, e.g., when sucHTFesEUTEhEWR PR SABIRREDANSRCEDrdered by a Court of proper

jurisdiction fy is otherwjsg saRpier; by Jansito0id Sill haresirahie torbaymevailRhienawegount
method that does not require handlmg) the original ballots, [13! Accordingly, it would_be desirable to

have a miettprobardertienEanahy Hiim arabeeEs theprecruatien s<aird ftcally

scanned gf QRYUGANY: 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.
[12] ~ Of course, even though the legally controlling recount may still require
recounting using the original ballots that have been marked by the voters, e.g., when such
recounting of the original ballots is ordered by a Court of proper jurisdiction or is
otherwise required by law, it could still be desirable to have available a recount method
that does not require handling the original ballots.
[13] Accordingly, it would be desirable to have a method (process) for
manually counting and/or recounting a sheet, such as an optically scanned or optically
read sheet, in a more versatile and/or efficient manner.
[14] According to a first aspect of the present invention, there is provided a method
for counting or for recounting or for counting and 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 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-
perceivable form, whereby a human may view the image of the sheet ihcluding the one or more
choice regions and the mark spaces thereon, including mark spaces that are marked; receiving
information decoded from the sheet of the mark spaces thereon that are marked; determining from
the image of the sheet that is displayed the mark spaces of the image of the sheet that are marked;
and in addition to said receiving an image of a sheet: imaging the sheet for obtaining an
independent image of the sheet, whereby the independent image is independent of the received

image of the sheet; decoding the independent image of the sheet for determining marked mark



read sheet, in a more versatile and/or efficient manner. [14] According to a first aspect of the present
invention, there is provided a method for counting;or for recounting or for counting and recounting
selections marked on an optically readable sheet having one or more regions of choices and a plurality
of mark sHAEES B I GRAPHIIHIET Sl S RiUTRAS STt BAE YA Be PRETKERF P8P L XA Bone or
more choitege eatle fhask ipacekbeé ingra sppacel defineed fomarkilig a sdleniigntherelrethadmethod
comprising (666, AN MAgS.A! A SOPRLNANNALAG ALMATE.CRPiGE [AICDSANAA Rialy of mark
spaces thereon wherein the image of the sheet incltides all of the mar spaces tor the choice regions
thereon avdigsciniag smyadEdsnerathaie BRYRTE-the image of the sheet on a display in

human-pggggiyvable form cwhenebyoa: RuBAR MpY.YISMHBSRade sl dhtoahertinglydingiteeone or
more choice regions and the mark spaces therean, including mark spaces that are marked; receiving

informatidh BECHERHE S AFRtSP IR K 5 RS G avh FRAVRI ErslesHOBRIARSRIng from the
image of fheshegtdhey ivgiaplaveddr.mark-rrases ofdhedimadsrafibieshart hghargngrked; and in

addition to said receiving an image of a sheet: imaging the sheet for obtaining an independent image
of the sheBarkyFRAISy BHEATHISSIRIBN T IN LRI fdBpemsrtionhe iy svearked d seticodheet;

decoding §he KdgRendapidnagsRitheshsrilvegrtergningdoankeonanBashasasdhareon; and

comparin%athe, received information of marked mark spaces decoded from the image of the sheet, the
marked niafkeEhdBesaeiefRMBEITBIS tiesiispiioinasadd srtireidradnsApcRE HIAACRPIfRIK spaces

determingd ftam the 4 ﬁﬂﬁgﬁ%ﬂh{mﬁgﬁa%ghﬁe%@ewmrmytﬁwgﬁagéwm@s@@&eﬁﬁmﬂwwifferences
there between. [14a] Accor in%}%) a second aspect of the Sr,es_ent Invention, there is E%ro,vided a

method fof dBEiR#HE SPesTERbUIRIFRPIerREORMEIECARARICS IRty Bt fBrRan ARG BR%N optically
readable gheghlaviionanen@EMmare weenRsiplichricesAnhamiirahy, afifpark/spacasingach region in
which one or more selections may be marked for each of one or more choices, each mark space being

a space défitddgomagsRifGSshert dHdingrtif e fBeTs FRoinsoiseings AndkibmTgak TRASER of a sheet
having ongQEsROfE:Ehalce fRgiogs ardiPiativiaianaiesnacestheraon Wheseh thennarge of the

sheet includes all of the mark spaces for the choice regions thereon and is in an image faiinat;

displaying el ifldé Srarie Srset Sierseispialy are Humss o drieramperdram e lBRES AUMSN may view

the imagespidhe shretigalidinghenane Luoe s ChoisaJeyins arHdhapatk-SRacRsthareon,
including mark spaces that are marked; receiving information decoded from the sheet of the mark

spaces the¥EBRTAE A rareyderBRimmy furkedenrikgometheesnded frapidhsidmasedinhe mark

spaces ofifReinagatibenshest hakaimeakadandcanpatogiferreeiveddnipmadianiof marked
mark spaces decoded from the image of the sheet and the marked mark spaces determined from the

displayed!hiistfEBrmh anshditers irsietirnrn & P etrans e R SAnBERRE EBRE FReEE8brising:

generatinghadiecauirtshegt whereinssaith reeaivingdriarmaliardetaemingthienithedispkayed image of
the sheet includes: marking the information determined from the djsplayed image of the sheet on the

recount sAB: GHHIRY e s ERe T PLeB I Sh ele BN LB i rdth aediage of the Thefked recount

sheet the dpfaipiation.delieseningd romibendiselpyedimage«f the gbeatingl#bh/ABearlag 69 a third
aspect of the present invention, there is provided a method for counting or for recounti%g or for
?ﬁ%ﬁ“& r

counting &Rfd PeEkehrty aletifshdind Hohdsperamrfe amn 8 s Ao hadint &3t Ur Riore regions

of choicesjarg a plurality of mark spaces in each region in which one or more selections may be
marked for each of one or mare choices, each mark space being a space defined for marking a

selection Hékdin, the mBHTEE LSS RIS 8RR NG RS ESE AR SHESEh AT DRSS choice
regions apgkapluflitsebmarkispRacesihare B wWae it Ao afthenshastdnehidasaid 3b

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 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; decoding from the
received image of the sheet the mark spaces theggon that are marked; displaying the received image
of the sheet on a display in human-perceivable form, highlighting or superimposing or highlighting and
superimpoithg avadhensiegsidpe dhecbpies irginns drerroseet i§ritndicares dPEpRbadetrdgarked mark
spaces deeqdad trom {bg ﬁ%ﬁgevgﬁa{@m&%@ﬁmeﬁmb%@%ﬁﬁ%ﬁ@me&eaysmﬁﬁge'ved

image of the sheet including the one or more choice regions and the mark spaces thereon, including

the markéeerresgigdaiceaseedahirigsatomntn astermmed frsmahalieconadhisblighenthersheet
relating t%d{;@l%ﬁ%mgg&sa?gmeﬁﬁ & fRcElvasimags: ofhg.slesh he /eeaivaddnfarmatipn being

independent of said decoding from the received image of the sheet; comparing the marked mark

spaces deleeriad frsheahenretaivisashibgararebBrdetRagsiecetseennisimierdreddraretined from
the receiygdjimage ot iheshestindependentiyphraiddecoding Loy 1 taeeivadimmageaR] the sheet

to determine any differenpes there betweén; and recording at least the differences between the
marked neark Wpbicss deeisdaggion e rdiccvak ifpages chaecshaeelaAdehdecmaried mmiFmation
deteiminey JEQ@zl&%qlﬁ%'?r}f%ﬂﬂH%R:QFdee‘i%x%!?ﬁHﬁ%@?&%‘r’%&’iﬂfa%@igf%%ﬁ&gJé&ﬁh‘é"ﬁ{ecewed
image of the sheet. [14C]According to a fourth aspect of the presentinvention, there is provided a
method forasbehtnglosteesecduhtingcoirst toueRing BacheebihtinecsbiedipishiiNed9RZan optically
readable ShestAWNG PRSP IIYEAEAANS A eheiessandafluspliotiuark sRAFSSIR each region in

which one or more selections may be marked for each of one or more choices, each mark space being

a space defiked erhasrasesadsersierof e ibm resel yadtivasconipthsirilpeet caiditkeaisssisek of a sheet
having ongQrMmAs CAQIGE [RAHCRS,ANEhE R ehmark-sracesiRerannyhgLainy the impge of the

sheet includes all of the mark spaces for the choice regions thereon and is in an image format;
decodingdeendite feupivba iReRjEcSf thashadt the Fhsak dpadesmmiie o h ABFERsSFkE Svherein said

decodingpgludes firstdeseding SnriRvingadiet heashaldiand sisecrnddeseding &apioying a

second threshold; displaying the received image of the sheet on a display in human-perceivable form,
highlightiftper Sepeeehpssimger Rfghrgthesh andiae sresvpe SIHG Bt dRisTEBEdfiage Bfthe sheet a
first indication ot atigast trerpafkedimatcshares sacedad famdhpreeriveddraos.pfthssheet;

highlighting or Superimposing 3c or highlighting and superimposing a second indication near each
mark spae heite displayed image of the sheet for which the first and second decodings employing

first and gggend threshQJQ&;rE&ﬁEQ&W%MﬂWE@%éWQﬁ*&QYM&W%‘v@?@%?{jQM‘éﬁQ@si531%9&19& the sheet

including the one or more choice regions and the mark spaces thereon, including the marked mark
spaces; rEthaAdanRPRENGPE AN FRIMEATEITHE eREiSg AdJecormB sHRelscroRtiRy isctharked mark

spaces of{he recrivadimage,nf thecshaetntheneseivesintimationdasing ingenendent:gforaid

decoding from the recéived image of the sheet; comparing the marked mark spaces decoded from the
received iSRRI Faeh 4pEiAdT ddERicanARIMEB T dettrRmBAY BRI yathifhge of the

sheet to dgerming,anyfifieiences there Beuesnnand deardibgnatiieastihadifferareesibetween the
marked mark spaces decoded from the received image of the sheet and the received information

determindbofi@imn thierarthrsyeanmiicorard dneal BrREcP DESCR IBTIRACEFoT IEDRRIFING 4 |
15]The defaiied dgscriptionof tregieped.ambadirnartsinfile Rrgs@tinvanipmuiibe more easily
and better understood when read in conjunction with the FIGURES of the Drawing which include:
of the mark spaces for the choice regions thereon and is in an image format; decoding
from the received image of the sheet the mark spaces thereon that are marked, wherein
said decoding includes a first decoding employing a first threshold and a second decoding
employing a second threshold; displaying the received image of the sheet on a display in
human-perceivable form, highlighting or superimposing or highlighting and

superimposing on the displayed image of the sheet a first indication of at least the marked

mark spaces decoded from the received image of the sheet; highlighting or superimposing



[ 161FIGURE 1 is a schematic diagram illustrating an example ballot intended to be read by an optical
reader; [17!FIGURE 2 is a schematic diagram illustrating an example format for a voter identifier

(V1D); 1 181FIGURES 3A, 3B, 3C and 3D are schematic diagrams illustrating a generalized example
ballot intemdbight PeirgaghBysanasimipesinsaderedond IMGUIRE f¢eTasschemic Wiegsram ildgstrating an

PG B R e B B R A G URe
6 is a schewak hisskolidagraspestianlaxdifiste vhneprppanmas 129 MyBUREINga etlleinatic
diagram igﬂgé{%ggﬁﬁﬂgemlg QPHP&E%%%J%@%&’J%& the mark spaces thereon, including

the marked mark spaces; receiving information determined from the received image of

the sheet relating to marked mark spaces of the received image of the sheet, the received

information being independent of said decoding from the received image of the sheet;

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

received information determined from the displayed image of the sheet to determine any

differences there between; and recording at least the differences between the marked

mark spaces decoded from the received image of the sheet and the received information

determined from the displayed image of the sheet.

BRIEF DESCRIPTION OF THE DRAWING



optically read ballots of the sorts illustrated in FIGURES 1, 3A-3D and 4; [ 23]FIGURE 8 is a schematic
flow diagram of an example ballot reading process compatible with the apparatus of FIGURE 7;
24]FIGURE 9 is a schematic flow diagram illusttating details of a portion of the ballot reading process
of FIGURES; [ 251FIGURES 10A. 10B, and I0C are schematic diagrams of mark spaces of a ballot
marked in a variety of ways and of details thereof; 1 261FIGURE 11 is a schematic flow diagram of an
example process for generating the ballots of FIGURES 1, 3A-3D and 4; 271FIGURE 12 is a

schematic flow diagram of an example voting process utilizing the ballot of FIGURES 1, 3A-3D and 4;
1.281FIGURE 13 is a schematic flow diagram of an example recount process usable

[15] The detailed description of the preferred embodiments of the present invention
will be more easily and better understood when read in conjunction with the FIGURES of the

Drawing which include:

{16} FIGURE 1 is a schematic diagram illustrating an example bellot intended to be
read by an optical reader;

[17] FIGURE 2 is a schematic diagram illustrating an example format for a voter
identifier (VID);

{ 181 FIGURES 3A, 3B, 3C and 31 are schematic diagrams illustrating a generalized
exampie baﬂd’t intended to be read by an optical reader;

19} FIGURE 4 is a schematic diagram illustrating an example bailot including ranked
and/or cumulative voting that is intended to be read by an optical reader;

120} FIGURE 5 is a schematic block diagram of an example ballot generating
apparatus;

{2i] FIGURE 6 is a schematic block diagram of an example voting appatatus;

[ 22} FIGURE 7 is a schematic diagram illusirating an example ballot reader for reading

optically read ballots of the sorts illustrated in FIGURES 1, 3A-3D and 4;

[ 23] FIGURE 8 is a schematic flow diagram of an example batlot reading process
compatible with the apparatus of FIGURE 7;

{24} FIGURE 9 is a schematic flow diagram illustrating details of a portion of the
baliot reading process of FIGURE 8;

[ 25) FIGURES 10A, 10B, and 10C are schematic diagrams of mark spaces of a baliot
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 1, 3A-3D and 4;

(27} FIGURE 12 is a schematic flow diagram of an example voting process utilizing
the ballot of FIGURES 1, 3A-3[rand 4;

128} 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.

[ 301 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 ¢lement or feature in



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. 5 each figure, and
where a closely related or modified element is shown in a figure, the same alphanumerical designation
primed may be used to designate the modified element or feature. Similarly, similar elements or
features may be designated by like alphanumeric designations 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) 1 311The arrangement of
the present aSpHtaEsR Ay Bpe e dsHREACHBIWIT SRRt SMeTRihg M HEIso referred to
as electronic wfiiaguappaiaistantitoprascd winebt nesbrding wisctionied kg Exwoting &pparatus.

Suitable voting apparalis, and-methads.employed therewith va1g. desaribecin kLS Bajenk Application
09/737,306 er?t‘%gggylé é%:ﬁtlragr%c Votinqupparatggs%%yst%%m and§ Metr%c?d" filed Dec%@it;er 5, 2000. now

U.S. Patent 7 G856 2umtiie 18Pttt AR P EHE e BB ard i fReF s etk fing
Apparatus, Systennanad Maiked? filechSepiemizer 261200Bcdiomnl dSciaterit # 484l 269, which
applications are hareby, incorporated herein by waferencerin digis spuetissJ JALRIGYRE Lis a

diagram illustrating ah example sheet; e.g., a ballot, 100 intended to be read by an optical reader.
‘Ballot 100 inclieEaseRi Helioreots Gede %'Sﬁfg’iﬁarﬁ%f st sh I G S particular election
contest or question and a number of marking regions or mark spaces 112 therein in which a voter
makes a mark to select one gymereMelRg3eleflioRsHor g Raicyias alegtion contest or question.
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 argstypically indicaieddayan «utkneciarthedhape: ofa circles ovalpjrectangleh square or
other desired closed shans: Aflar (e Rallat0A s marked by uplShlisMled (Gikedeposited in a

ballot box or otherwise submitted) and is read and tabulated, typically by a reading machine, or reader
that optically résastiogeiseiys SOHRY TRRIFR S ALEELS YR RS IR eAME RS APRRYEPace 112 is
marked or unmarked; the ebyirdicatity Baxatingpieléetion7Thelreadihg richindci¥ phagramed to
define a ‘lempigie. orreaponding. o:e lacaians:an e hplohwhete pach sl¥iespatasip/questions

Ay
110 and the resFJpectlve' mark spaces 112 therefor are located. 6 .
U.S. Patent Application 10/255,348 entitled “Electronic Voting Apparatus, System and Method’

filed September 26, 2002, now U.S. Patent 7,431,209, which applications are hereby

incorporated herein by reference in their entireties.

[32] FIGURE 1 is a diagram illustrating an example sheet, ¢.g., a ballot, 100 intended
to be read by an optical reader. Baliot 100 includes four regions 110 each containing information
pertaining to a particular election contest or question and a number of marking regions or mark
spaces 112 therein in which & voter makes a mark to select one or more voting selections for the
particular election contest or question. 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 13
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 bailot where each of the contests/questions 110 and the

respective mark spaces 112 therefor are located.



1331In the example illustrated, a first region 110 designated "General Election (i)" contains the names
and party affiliations of candidates for "President and Vice President" and a mark space 112 for each
set of candidates, 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 second region 110 designated "General Election (2/4)"
contains the names and party affiliations of candidates 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 candiglate 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 % ntest” or "No Vote"
(abstain) seleb&n 114 ard fsreamte i emidde SeRet O LE8 SRR U 1 %Cffﬁ Isignated
"General Electiamiié/4) mertainsparqussavpuiirefdié:dsefactrsidesigudies BesiStatea@uestion 214"
and a mark space 412 105 8, e8' oML AEIRCAN. A elkesAMAds AR ekl ontest” or

"No Vote" (abstain ection 114. 34gjln addition, each ballot includes a voter registration number

120, also knowrraLE VakskiatmarhuifiBes BF st EH O RtHb S OB 8BBreviated as
Identifier or VID{l&GiisHuefcrabiy bleated @t4 predefingd lecation ontyalibt4005 ef gandiégethe upper
right hand corget.as, INelASL A B0 TIRXRE RIPUEC R cONVRIEDLMAching. gadable format,

including but not limited to a bar code, two-dimensional bar code, a prescribed font, optical character

recognition (09@F%)’*%‘Hﬁ?%té]%,fﬁl65‘5‘1"}8ﬁ%“ﬁ%ﬁiﬁﬁr&%‘i@’r&fﬁné?]i’%ﬁﬂé?fﬁ‘fﬂ%‘ﬁ&iéﬁﬁ?ﬁf@r‘gf‘é%bols, and

the like. Typicadhsihpneneioaihamarhidacabiel NudabienaiR0Kaad idficetdrivaléritsiapiethe

machine-readable bay code 1300, 8re, PRSACION,ISLEIGURE 2.3 Anchepalipidipg@ ilustiating an
' 120. VID [

example formgﬁgﬁgpa voter identifier (VID) 120. VID 120 is a sequenge of numbers or, oiher
alphanumeric erdideets Gllarmpteneat LRderty TaH &l dter Shi oW TRE b Hation
relating to the yptes thatimay-heiydtilizetkbya Netingimachigenot Hydasialiet réading Feachine or by
election offcials, V1D faimal 360, nducss, Lok example.sidiferaniiniaumationat fakds,381-386. Field

381 includes a number of characte s, typically 3, that uniquely identify the voter's state of residence

and field 382 ifrdtrids Ermserast hasaie- fonelig 3MHACHIER HERGHARS V8ters county of
residence, Fieldsi384-386) sarytae Lised for automatic reading and tabulation of different ballots without
manual or othersorting prigr o eirbeingsadand hlated asellas oL AbSenise.d aqd

19

provisional voting: While a'three-digit numerical field is typical, providing up to 999 different entries,
two-digit fieldsviviahjidsatifonzanRpmareosn s iminbrrPe: gomsirEsPBeyatdinie Yiries are needed,
as in the UnitegiStataswherethgredseianiyGi:siategtafiydidict amiay daebadfogi@atersondesser number of
characters as is_convenient. [36!Field 383 incl -.eha; ical that uniquely
identify the vot‘éprps@rrﬁ%iik%al‘#;n §¥ ?%s%asé%‘lég I_:{ti}eﬂlz‘?f’:‘%glig r%%%%ﬁ%%%g%%ﬁﬁggfg% pically 2,
that imiquely idesRjetfianstsridisg Ryt Hrs SmEed S ot e TsiTRy B Fﬁ%i?:ﬁf%ﬁﬁ&‘zge&nd field
385 includes ajpsnabespiichataciersntypicalyrd, dkadcunicaleliyidenify ihecotenswapinguerd, if any,
within the voting preeinct oAl igk] SB0.08ldes & AUMDRLOLEDARCIEIR dy PO uthat

alp

uniquely identity il et\'}f(s)’te_)?né Boﬁtlc arty affiliation if any has been declared and may be utilized for
presenting the 45aiisieat siveplicrishing poftalgaraf idr Vol #HSEPaRY primary election or for straight

party voting, where permitted.

{35 FIGURE 2 is a schematic diagram illustrating an example format 380 for a voter
identifier (VID) 120. VID 1206 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 officals. VID
format 380 includes, for example, six different informational fields 381-386. Fieid 381 imlade.s

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

382 includes a number of characters, typicelly 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 tabul_ated, ag well as for absentee



1371Field 387 includes a number of characters, typically 4-10, that uniquely identifies the particular
ballot in the applicable county, voting precinct, district and/or ward, as the case may be. The random
generated number, field 387, is a randomly-generated unique identifier that is printed on a ballot prior
to the election, and may or may not be traceable to the identity of a particular voter, as desired for
security and privacy. The same unique identifiers as are printed on paper ballots, e.g., for absentee
and/or provisional voting, may be stored in a voting machine or in a vote tabulating machine for
verifying the authenticity and uniqueness of ballot when it is tabulated. [381In the United States, voting
is typically conducted on a state by state basis, and most states delegate to its counties the conduct of

elections. In local voting, i.e voting wherein a particular yati -hine is dedicatedder voting by
voters of a paRTGIREEBRhYY PEu Pﬁéﬁ ‘a‘ﬁ@feﬁ%ﬁﬁr&‘t“ﬂ%ﬁ%?%ﬁr}gﬁ%?%I%lé%%%%895 may be utilized by
the voting magHineomwtte tabdlgitifigldnaebibreudivat K KU BB g ﬂ’iéeiﬂ)c%er ballot form

before the voling;sessian. is.nitiatad.apfierieforedha watngreelestions Marked onstiielbatiot are
tabulated, e.d., In provisional voting. Typically in local vating, the voting machine is situated in a
St o0 B

location in a PARIEIRRHPELTTET PHIRHLY o HATE SAY VBters from that particular voting precinct, district

or ward come twthat locafiehi B voteydmd provisioneiets: ApseHtée VI HEY B ¥ing such

voting machines even though theltugling selesipnriaresthameprddtisecton aneatited tailot, e.g., as
printed by a printer associated with_the voting mach

i ! ine..[ 391Data fr [ 1-386 jsautilized to
select the votiigeekedp §HAfPToNG EEHRESE S C(%%?%S%%%d%ﬁ %&\}gt%grﬁn]%agc %%’ﬁ%/or on one or
more printed balictssheatsdhatuBitogsttieratmpriseaipio fet Eompretdeaischs H&dt t8PEhat voter in a
given election Each,y éi%ﬂ?&@i%iﬁ@%)‘e&%%@é%ﬁ&%&ﬁﬁbynm&& basisbar conptaterelection ballot
by selectively co_rﬁé)lnl g, for example, a -general bajlar including one oF more valing.coptests 110 that
are to be pres‘@ﬁ’é@&ﬁt&gﬁﬁ/ml%‘d?@gﬁ foEZSpegRic al%%yinc uoﬁng ONE or more voting contests
110 to be presentesyte: utters aceorsingicitheitivesideriaslastpeiicaaary Spaeife BAIBt ncluding
one or more votli]irxmhgrj%g%%_so;gog ;Qa%gtg;g@a%gg&mﬁ@&g{&&a@@arty primary election according to their

1
party affiliation!. hus, a voting machine and/or ballat printer is not constrained. or limited taocal voting,
but may be utiti¥8d for couft -W%ngé%wgrgg ?llg |§ﬁ%§ii§f@m\30ﬁn§%r regioé\a?g/oting, and/or for

remote voting s0ikMihereiers Breissubt: acchip vaftarsiaHEurg COMEIRmE AV humber 120

may be. The random generated number, field 387, is a randomly-generated umique identifier thet
is printed on a ballot prior to the election, and may or may not be traceable to the identity of a
particular voter, as desired for security and privacy. The same unique identifiers as are printed
on paper ballots, e.g., for absentee and/or provisional voting, may be stored ina voting machine
or in a vote tabulating machine for verifying the ‘authen_tici‘ty and uniqueness of ballot when it 1s
tabulated.
[ 38] Tn the Unifed States, voting is typically conducted on a state by state basis, and
most states delegate to its counties the conduct of elections. In local voting, i.e. voiing whereina
particular voting machine is dedicated for voting by voters of & 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., Int
provisional voting. Typicaily in local voting, the voting maching is situated in a Iocation 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 volers may vote using such
voting machines even though their voting selections are then reproduced on a printed baliot, e.g.,
as printed by 2 printer associated with the voting machine.
{39} Dats 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



and an electronic voting machine is utilized for printing paper ballots, the voting machine is responsive
to voting jurisdiction information 381-386 read from each voter's chip card for providing a ballot to the
voter and may retain the chip card for the writing of the voter's voting selections therein and then
collects the chip card in a collection container or may allow an election official to have the chip card.
Optionally, the voting machine and/or vote tabulating machine may reject the chip card and/or the
paper ballot 100 if the voter registration information 381-386 and/or the unique identifier 387 read
therefrom do not match corresponding information stored in the voting machine and/or vote tabulating
machine, and may return or collect the chip card. In either case, the chip card once inserted into the
voting machine may be retained in a way that the voter may not retrieve the chip card, e.g., for
securing the deaeiharyeiPsTisse IORFG S SR8 BEROHERT BROVASD %)8%8??H8ﬁc?%%°%ard may be
likewise retaingguntildne: elingselecsions.at aprouisiesialvoteslare storectherbiremtivifien may be
returned to the Rl%ovisio al voter and/or avoatf'%g, i&ﬂhgeoge,o\(_yg}argQggg&%ggggqrigqgﬁ%y@ique

. o y I'D
identifiers 387 BRea tsed for an eéféc%%ﬁmmay e "retired" and not used in one or more sutﬁgquent

elections as abrmeenenitd redlivethe fiRailtBeEBt FERIIRIN R URAGRE BIQNBROEE BIffer a8 a VID
number 120 ap@os-hya.eesniertaiteman catdi-4d3Rte REBoBA; BBy-3@ @b Erechoteamatic

diagrams illustrating a generalized e e bal ' read hy.an,prticakigader.
Generalized Baffot o?rr’f?é’tg E%%?% ﬁémgl‘lb%%%%%&st%) %I%%q%% l%zé%?olns 126': at whicgéhé%k spaces

112 may be ptovidedyfaliaaena FogichV a9 MrebHER v BrRHITEr 15BPhA) BE T8 e d. Ballot
format 100a isgeneralizedin thatdt ilstatescalipossible: macksiaseitoatiods wigtad a relatively

large region in v;/hich at.% VAQ olfjg;rbr%{;fl 120 g%;:l)oresentation may be provided An actual ballot format will
typically be o & ¢tandari-E paper, such as an 80-column machine readable_card or.an %/2 x 11

inch or an A4 ki paper, feriNavETTERTHGre PEsSBlOMBA SFACRTBEATORE Y279 ahy
particular ballgh,d 90.lessthanal efpassibleimatkensied lecatons biRiwilldbeautilideteas mark spaces

112 and less than the entire region, 120 vnqu typically bedutilized forproviding e VA3 pember 120
R

representatiorf?@%nrfé alize ot format a represents a ballot pattern from which particular ballots
100 and areasforipaetichilipidoite s oy, Ak Wl e e e Btetida ot oP Tt K LBEce locations
112", according.ig.@.lemplate A ayhe kevisethipldat Gl R BBtllustraiesan exasiple dallot 100b which

is provided from a ballgt foimat 100a on which-contest redions 110 are. defined.by.dashed lines 118 in
the region ha\'/gn]eﬁii?f?sogg‘s%ligfg‘ Thar eé’plgc(“grs 1@5%3%3 ?ﬁ%vgh?ch o&nes ofabossible mark spaces 112' to be

utilized for markisivotingsete Siohip srel riRr Spapas  PEE Y AAREdE Y Lol HIRE BRLIBE TR Yashed

lines 118 definigg opnigstregionsLiantihemankispaees ddabthatdnaybersalecteddogétiver define

a template for balgt 1990 i2; define. he patiem. By hich ¥aling.elearions Wil Baamagkedfor each of
whi ecti t

plural voting cé?‘i’fggt%l 25 Wahssthe pattern by whic voting selections, will be read by a vote tabulating
machine or readsk foreheteot the vothvg Cone BreTRIANa IBENG HHENRsTEeTRYY R ERREGR BATSt 1000
defines four coptest-araaskld@kihe samensizerwith eachdavinghhvee active wrarkvspaves 112. Each

three mark spage contest L10.3 might be ulized, &.6-,(0/ Geniest amana.rag caagidates, or for a

contest amongtité8€andidateés Where mrark spaces are’provided for a "No Vote" selection and a
write-in selectiorlsaivforéqmbticiensbutiorsoy trerhyes. i HeaFEH s ramer BT Mgk space is
provided for a ' N@ ViRt Ok oAStai=5@|ECHOM. 2 proper authorization. Unique identifiers 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 V1D pumber 120 and/or

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

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

in that it iilustrates all possible mark space locations 1127 and a relatively large region in which a



441FIGURE 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 possible 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 he marked and tabulated. The template of ballot
1002-'1 defines four contest areas 110 of two differegt 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 aViRlovehe" 3P TaseRiasRstisPENEer AFosritelie Lemeas ERA RS Fhark space
contest 110-2;mai-B8 ditlized s&0as torsa-publia guesiio rafbthert Yes: NG respohse amatter.
451FIGURE 3D illustrates a generalized example ballot 100 j d to be read by an optical reader,
wherein balloflfﬁﬁa%e&ﬁa%saa’r%a%%?’ 5 S?isgb? a%%rrE] Tha |ec?§cgrl?|}i§$l?c(?igl' marks 122 that are located in
predetermined 48ymmetriésosipohaitdeimeflrdss bir abaliptydia e P ualioRY S define the
orientation of Raligt 190:-Althauaharly nnedpdiciamer fidusial-natin 22 isinegessarydotdefihe ballot
crientation, and will sqtisfactoply. define fhe.arieniatien efbalgl 100 for seading ¥ ananiamatic ballo

reader, plural {‘gtﬁléogé Bo'or mor‘g?n@\r ICla u0|a[nmar 2 are preferred so that the orientation of
ballot 100 maydbietdetermfnadhdidmaialbzivis100 rhuerSpemiand preeelyhrgited for reading
by a ballot reaggr,aadRetbat the sealenhihe balotonayhe defecmideg.«d AGhinapartioubar, orientation
indicia or fiducial mark 12/a near the upper comer of ballot 100 and orientation indicia or fiducial marks
122b and 1228rﬂ‘§n§1?drthe lower edge, e.g., near the right-hand and left-hand corners of ballot 100 define
the orientation! ésballot 10BGR& EodtHisesterep raarret ned PosTtirbr BestisAS O im B or fiducial
marks 122a, 122h.a06hd 2261258 Rrecisebideon b ecthey wrespacedsaparhahpregetdrmined distance,
orientation indicia or fiducial marks.122 also define the scale [or size : er, each
mark space 11 RA %Bar(ﬁ%?r%igzﬁ%sfﬁ% 1?@3%%06) ?ﬁ%%%%%%lb éfgfg%zg%gi%%%&ln%pso the
relative locatiomsrighaltates kebdoesaEparhsparsl BS dalmethiar sohlivnrbHsailoe tedetdnthe
determined froppsfideigial aarks d2nyvhetherier ek apnask spasenrid dhas-beemeaarkedimhere
ballots are imaged, the positions of each indicia or fiducial mark 12 . cell2is
defined in the S3RER6BY %ttg) & 'E'rﬁﬁ: gxsm%’g ?ﬁ%ﬁgglg% %Vgl%nélfg%%ggggﬁg?%éﬁﬁ%ﬁordinates,
thereby to faciktate:fipatreadingoofereebaibeyias R BaNoyittee Slts 16 BB SRR Vriark spaces
112 are markeg,{o4Rdisaie avetingrselestion-rdtiomparingthe ipreslaianpibedotelalive positions
and/or spacings of indicia or fiducial marks 122 with the i d iti ereqf I e
scale/size of tﬁgﬁg}éﬁﬂ&(}%ﬁ%%}é i(aHb c?aﬁ@es our contest axeasq fﬁlgigi%e q%%% fﬂ%] %vﬂi‘] Jz%g hB%ﬂQ 'tttﬁet&b

active mark spaces 112. Each three mark space contest 110-3 might be utilized, e.g., fora

contest among three candidates, or for a contest among three candidates where mark spaces are
provided for 2 “No Vote™ selection and a write-in selection, or for 2 public question or other
“Yes-No” response matter where a mark space is provided for a “No Vate™ or “Abstain”
setection.

[ 44] FIGURE 3C illustrates an example ballot 100A which is provided from a bajlot
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 1 12" to be utilized for
marking voting selections are mark spaces 112 defined by solid line circles. The dashed lines
118 defining contest regions 116 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 baliot 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



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. 11 [ 481Suitable indicia or fiducial marks include, for example, cross-hair lines, cross-hair
lines in a circle, targets, bulls-eye shapes, bullets, "{; marks, "X" marks, boxes, any of the foregoing
with one or more black, darkened or contrasting adjacent sections, and/or any combination thereof
Symmetrical indicia or fiducial marks that uniquely define their own center are preferred. Indicia or
fiducial marks ¥2R-anetlortitie BatterroterkstasrayBesSthhddrariarioi %5115%%}5? may be
different for different haleis-ansdaefiagd.by thedsallot template therefor. Indicia or fiducial marks 122
may located e any locatignil suiphic. (el dzlnind e elsniran.and prefeiahbealsqudsiaing the

scale/size, o ot 100. Is'eénd, an odd-number of indicia or fiducial marks 122 d'§pq3ed inan
asymmetric peittisrhresdepreferiadavhii e hdes siwaber Hlorsratiaaiifia i i sadn sheet
and/or side inglydes maskingiadiciape didyaial-magksiian. td Slimasdition buerexdebalipbis too long
to be provided g gne palot shee, pluralsests ey R RERYIFSsilh &.RRgs pumhe onlifr on

each sheet th&& 8 UtifiZed to select the proper ballot sheet template or to determlge the

portion of a seleetedaksfine bletteriapatients i b AiBanah s FriRe B SREABI™ SA5E Ruttiber
identifiers arefjumand eadable-and-pachisarecatadler suchras @ nurerdlda a fohkeasilyksead by a

computer reader. Furiher, so-Galieq. summans aloisgpax b wilkathahetaindipcandipies and

questions are Bro¥ida T 4 Booklet, and each candidate and/or response is identified in the booklet by
a number; in thisreesalythre masiespaitensd PprardRg BURTHIY BAROT S SRE R SRGAEY SR one of
the numbers gggyfggt@e{gmﬂge@poklet. In addition, a candidate name and/or response selection (e.g., a
"yes" or "no") mﬁi/ be prinlied on the su,mmarl)q Q

ballot wi i A h i
diagram iIIustr{a? I C?tc% (yyﬁﬁ&g% &%Q§£a@9}%§% %ﬂ‘?@%?c ematic

gan exaﬁw%alreuf)ué?féf’ ]?L inc uding ranked and/or cumulative voting that is intended to
be read by antepticHlreatiai-Balior FOFine fdudah PriraidbrebMesherdisTTY tach falify a region
wherein "NAME.ang: atherfaaturesebihecontest: nipustation:idtatifjing fihelpattiduial contest is

placed and wherein mark spaces for selecting a.candidate are placed) and also jasiudas-aVID area
120, as descriB‘?ﬁué%@%@?%%tﬁﬂélr?}ée% Orsﬁ%?%a&%ﬁ%g%sagr?ﬁéﬁ%@ rﬁay be utilized for straight voting, for

ranked voting angferifor soemuldty ot grrsiasy Batis ERab P rarae BYRaNd/or contest.
1 511A first cogjigshiarea L 10-Rsisamanges foreondsetiogankethyotingewheteinthepeatét Inay rank

the candidates i his ojder of preference i Ihis examplgs g sapdidaiesmay e, fapked. Fillng one

mark space 112" Htitates first OICe Tan ing, filling two mark spaces 112 indicates second choice
ranking, and sdaiths THal opposiasesdhdes WhikAs $hn PR ecRienpa baliot 100, can be determined

from fiducial marks 122, whether or not a mark space 112 has been marked. Where ballots are
imaged, the positions of each indicia or fiducial mark 122 and of each mark space 112 is defined
in the same coordinate system as are the pixels of the ballot image, e.g.. in X-Y coordinates,
thereby to facilitate the “reading™ of the ballot via its ballot mage, e.g. o determi.ne which 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 thie scale/size of the baliot image

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

baliot 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 resuit therefrom.



number of mark spaces for a candidate indicates a greater preference, could also be utilized. Thus,
five mark spaces 112 are associated with each candidate's name and with each write-in candidate
position 116. Optionally and/or alternatively, plural 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 so forth) for each candidate in a contest, [ 521Ranked 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 g, fails tptl}:eceive 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 eledti#®h. In an ifsitbierindie csBdusib apbtivgutnenBeRgiheaied¥o RS Hisdfiare cast in
the initial electign andsQ.ate dopmediatelysiairstamtbys) avalaile Hr andnstantyunsaff @lection,
candidate(s) receiving the least first chqgice votes are elimjnated and the voters’ second choice
rankings of caﬁ%é‘%%é%?ﬁé‘? %%ﬁ{ﬁ(@sag{ éﬁar%\%ﬁréﬁéee gcr%ni?‘lsé]ﬁgc%%aﬁ% St%% é%é%nﬁljr?gt 9e winner(s). One
mark space 1&@risptovideted Skiptsaienirdicdamtsstanare o Bt 48r RearRfeEsf that
contest, i.e. tojnigntinnalimupder netei.Thapoting.anpara ths-andidbaliots.gescubeddmeteio permit an
instant run-off election to be conducted autamatically and electranically. if. no, winner es from the
initial voting. [ T}f ?égé%rﬁldaﬁ%ﬁrtﬁégsgteﬁlgéoﬁ% rg?%%lt(s)ta%eéegng%%yn%gg g()r?éeornr?(%gttigr.lég&%%gmulative
voting whereifrthéawmtiiurialyuiseifime dvariie abdreropRs Brtng e ensdigare®ifis order of
preference, tygigalramnereishecadhamenaieandidatalis: tberlestedda giveamantasiiGuamulative
voting allows the, yoter to distribute his,vote among any one or mare of the candida ther than
being limited t& ﬁ‘r‘%(f’éf’r‘%’r ‘éc%i%%ﬁ%‘f%f‘%%ﬁ pehtt %t%%é*ﬁ&?f%géqﬁh %?F"éﬁ%%?“{%%%{%] this
example, five yoteishepdedastificd mdrkspacssrrid meydse Paared)disiats Sdidasrakd the five
votes may be east for any one or more candidates. Filling more mark spaces 112 for a candidate
indicates a gr r number of yotes, and thus a greater reéerenc or that,candidate s, five mark
spaces 112 areg%ﬁssociate it ¥%t‘é’élcﬁ%€é%&g?’&§?é*s tﬁ}gﬁﬁ%g%ﬁ evgﬁ?wvggéﬁnvx?ﬁ%eﬁ?%oééﬁe&dgtlleggm. One
mark space 1kBeisprawidatbtadskipithe ket rnbertsispalind/or tochpateimainrtet the BasHde of that
contest, i.e. todntentiopally: waterKaleefphkAles datinelytopporioing pluratmarkspacss:d 12 for each

candidate for conducting ragjk?%go%vgﬁj/orﬁ%%ualgtive VOtiqu“ mark space 1h12 mar)éa%gb%r,r\a@ged as a

, g i A o < \
seven-segmerPRHSIRSPAEE Srein Selactel 6hes of the seven segment spaces thereof may be

13 marked to defiecardemisrahcror exanspiolnm SNipgith ecad b ertrarss sisbnts witiessft or at the
right indicates the. rumbekH sanarking thatop.aiddie-and aattemhoiizpaiabsegmentsiand dhe upper

ight and ower lft verigal segments Indcates the number. 2 marking Al seven segmenis.ndicatec
the number "8 °8RHE-<BT6HR, K hfanner to luminating selected Segments of a 'seven-segment

display to displaymarpeses 112 of the summary ballot are each associated with one of the numbers set forth
in the booklet. In addition, a candidate name and/or response selection (e.g., & “yes” or “no”}

may be printed on the summary ballot with. the number.

[ 50] FIGURE 4 is a schematic diagram illustrating an exampie ballot 100 including
ranked and/or cumulative voiing that is intended © be read by an optical reader. Ballot 100
includes a plurality of contest areas 110 {sach having 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.

[ 83} A first contest area 110-R is arranged for conducting ranked voting wherein the
voter méy 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



[ 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. Apparatus 200 includes a processor for
generating ballots 100 from information provided thereto either by election officials entering contest
information, candidate information and the like, i.e. fgr generating ballot form and/or formats for
particular jurisdictions and/or subdivisions thereof. The processor may be the processor included in an
electronic voting machine that includes ballot generating capability, such as the VQTE-TRAKKERTm
direct recordingrbsef etk RIeriGThaEMIAY R SHEBIE f GHRERVAIE RS Ao AP PEEHR®B gy, Inc. located
in Princeton Jupstion, Nevesieesey; dessihedeinRatenh Applitationsn478¥i806ant+0#255,348, or
may be a computer runnin itahle. ballot ng. WALE: t.ri ' be a
conventional %%alﬁbgfa{ﬁrmt%hr%ﬁépr? %sl%lglﬁ tasg %}%g\g/ﬁ%l&? %%éaqulﬁ%%%n%ﬁ%ﬁ?ﬁ%er 120 in
machine- andvdih maarsEda e FOMTRATBT AT theithire T2 B%Ci’)%ur’tﬁ?ﬁ%? 85113 120, or
may be a printer assagiatad: il valiog mashivehy v cklieantublformatadsballots 100 will be in
conformance (e aPpSehie [<AaIs e SR ANeklarlosa. Isaal AEeEBISp! electon

ballots, as is ase for convention cally-scanned ballots, Thus, standardized paper sizes, e.g.,
81/2 x 11 inclesiser praxinaniheRE B P thesrtidsip sceiia BRI SRS G PETe ballot
requirements miRinum fantsize-siancdards;cansidate batiphispade standardss andithe like; will be

met, in a customized and/or conventional ballot format, For examnle. hallats 100 may be conventional
ballots such a&a Stanton Bra%&?*w ich has an array of 48 x 80 elliptical mark%sgp%ces on fixed grid

pattern on an S¥rgextittalhshepapreflisrderoRERIeH IS BE It A HERTERFE2 61 TP HARMAR- and/or
human-readable.fersasdescibesdherginld showsansdescsibectédatentApplicatonss09/737,306
and 101255,345 Incorporatet herol. Vo([ Hgehng VAIDGlss A.PigSsssor o erocessing

or

information relfative'tc"a voter an /(S“)r‘votlng an “providing a voting session identifier, a non-volatile
memory M foresteitngeaniprsvisienyvsucharferfiationio drp a5 sHr B IsPaRp YRy HiSihation to
the voter, and avQtenintesfacaidicviersahy the votercanenterdmermation intiwoting trachine VM for
processor P and/or memory M, Itis nated that the, comngnents.afyatingnachine NiM afg similar to

the componen\f%ng?r ersonal ¢ mputer and so a conventional personal computer, with or without
modification, rbelgnbeolitiiizeehinsyoting MEeHAEIYMIEMSIcH TEMeaysEL e AiBhal computer
components, pastigwanyrQeassan Rand mesiycibrmdy: bendtdizé cuinreanpiiyctidn with displays DU
and input devices Vl.aqfl 1}%‘3 ta or customi%%ad f%rc Eh%?x%gggmachine application, for example, for

eleCIronics. WINNEr emerges ro 1 . .
ruggedness, rSSHEREE S tampering andror abuse. In addition, processor P includes a function for

providing uniqiis®¥oting sedsioiidepifiars ol Kher ising 1 SE4smRnest S smIrs iAs RN umber or
random-charagtengeneratianR e d daak-uip iablerenatesSultabiegenteatedidoteninterface VI may

be a touch screelt a0 s would proyide diplay B sl & yboets [ BRSO M aikelso be of
) oo

any suitable nSFEWa%ﬁ%SFﬁ%?%& & "Slitable memory devices include floppy disks, computer hard

disk drives, writeableiopticinaitiRes the e St Hidi SRFHDOHSE Y ARBRTRREMBry modules (such
as those utilizeg:in gleciropicicamarasinmagneditand epticabtapds: anc diskBiaasyvellass in

semiconductor memories sych as nonvolatile randomzaccess memory. (RAM), brogrammable
read-only mem%?%%ﬁ’ﬁ& t{%?’eytst%anlflcpaﬁy%g?avsog%Ine]aﬂr%%?%srﬁr%able re%f)d-onl)émerﬁory (EEPROM) and

the like. Memotty: Korsaznd farfite meempRy bopREifG theiBpeF ARG SPEtenss d St e i pplication
software that OQgEIeS$ R GRSROIR-a8AKAG Maskinemvkvbs [ G Alteinativebyievaridusnprogramming
information, a voting session identifier

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

ahstain 114 for the balance of that contest, i.e. to intentionally under vote.

[ 54} Alternatively to providing plural mark spaces 112 for each candidate for

conducting ranked and/or cunuiative voting, mark space 112 may be atranged as a seven-

segment mark space 112° wherein selecied ones of the seven segment spaces thereof may be



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 anchor hacking
attack. Such firmware may be utilized, for example, 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 volténg record information and a voting session
identifier are stored on two separate, independent mémory devices for 15 redundancy and
preservation of at least one copy of the accumulated voting records in the event one of the memory
devices fails onathémistbecomeslifaperatives. Dadirmily thie wwirAcavorfatihesBres die of

different types; gueiasa semicendueta.memesanmiadard diskoamae-mempepeare antian optical
disk, or any other c_onvenijnt c mfbinatiqn. LGl \t/Sot [ irgteg;ace V| m%y, k?ne gd%taﬁf:lsa%dnor custom
keyboard, as MRS fitAte Wik N oG B Tay be de R AERPTote bURGHS oF switches similar to
conventional meckaniodicettie maskinds,; fod exanple, dremayrraaisuemisy sdtitterface associated
with display ug&gg{mq}@g isypically.canpeasieditpipracassar P via cabling. Special keys can be
provided for voting functions such as "Elect” or "Seleﬁt'(')o ovote, or for 'Er %e'%gtrr".% ag%(‘a " or for
"Write-in." AltérTative voter ThteFERREVASRAYHEfGEe Volte Tecognition apparatus. Braille gyboards or
pen systems \ithweriifigers cogmitiorrimtesface s ehich iviefardislyiayithetonfigsdtion drde Bdta entered
displayled _on%lqu%qgluﬁw ﬁ?{e‘?{ﬁﬁdéﬁ@lw Miaibaad nn@rafm:%a@iﬁsmgm'Iaze%@ap;yte@ekeyboaLd. for
example, it is preferred that the "function keys," i.e, those keys that ca or a purpose other
than voting, stRH4E I 2RBLLEH I V@olr%kn?’é ﬁ?@cg%egr%%ﬁ’ge %%l/rse%%trlﬁndtﬁdq %b:f er g(riie)"grams, e.g., the FI -
F12 keys, be disabled or rendered inoperative, either by software control or physical means. ] 62]in
addition, a votegnterface Mifior aliowingrvisua/iimnaiteshyotars-ianatanishautassistance may
employ a modified standard keyboagg of which onlg cert?in ke suaroebﬁspolrb(a 1do 1%011!1 %g%énation with
an aural devicBREY Sty HPTETHFIKEJINBURES ASTSFTHE CoRTBrEBIR AlMeric Keypad or the four areas
(buttons) in therdoiicddrerersetha tyubhraoreéivimagnisererabled Wdinditenecpebsisiansatastions such as
vote, skip, next, previgus, apd thelike, with audiblevpicgnstrctans.ang.aanbimetionetitions
pressed provided via a headphone. A typical function assign %neéto theicorne( keys can, inglude:
upper right key &5 &5rep ??%%?WS‘?E%’%H?&%@& RET B%Wel? figit %e@e:&%ﬁ’tg?'%ﬁ)mrﬁ%% a selection

am),
within the allottid iichelksloaller deftiadyrca@bidt v otel! (aild ProTed Bt iHERMEdireeirestingnd upper right

key = "Inlfriaﬁaeﬁ%?rﬁg%{iﬁg:ﬂ%@&% %%@%Mb%gﬁ@;%%&m@gg iﬂgiﬁﬁi@ﬂlﬁr}afe presen:]etilj).
Any or all of these functional keys may be exaggerated in size or ot | a ily distinguishe

by tactile feel. SR REBE4R ”ﬁo’ﬁrfﬁyog?ﬁ?ﬂ ﬁ]lﬁ?’sa &orh lrlcﬁ}i%r%so@%gf%g;%ﬁﬁv(g?gé%%%]%isplay unit
DU may be of any isuitableuigpensirghrasi#dcofiveatioraiheatiiodesray tube or computer display. an LCD

display, a touchsgereen display; or:Qthespsuitable dewicaioton displayine: alphanumeniaans/pegraphical
information, or a set of illuminated buttons, as desired, and isagcﬁic%%congg&t{e Ot‘% Rracessor P via
cabling. Displall AP AT A& BT Heab AL KNI T AT 67 Via headphones, or other

devices speciafysiniteie foiqeopiéwigartion of the VID 120, or may be 2 printer associated with voting
machine VM. The actual format of ballots 100 will be in conformance to the applicsble federal,
stafe, county, and/or local legal requirements for election ballots, as is the case for conventional
optically-scanned ballots. Thus, standardized paper sizes, e.¢.. 8% x 11 inches or 8% x 14 inches
or A4 metric paper, may be utilized, and singie-page ballot requirements, minimw font size
standards, candidate ballot space standards, and the like, will be met, ina customized and/or
conventional ballot format. For exampie, bailots 100 fnay be conventional ballots such as a
Scantron ballot, which has an array of 48 x 80 elliptical mark spaces on fixed grid pattern on an
8% x 11 inch paper ballot, onto which is added VID number 120 in machine- and/or human-

readable form as described herein

| 381 FIGURE 6 is a schematic block diagram of an example voting apparatus VM as



16 handicaps. 164]Operatively associated with or coupled to processor P and memory M are a printer
LP for providing a tangible record of the voting session, e.g., a printed paper receipt and an optional
smart card reader/writer RW for writing and/or reading information frorn/to a smart card. Preferably,
local printer LP and optional reader/writer RW are built into the physical 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 demounta%ly attacheg thereto as is
convenient. 166¥OpticlsirSviairt tairat W@?Mﬁ%é@fﬂ%{@%@é‘rb%@w ARLSCREHIA S coupled to
processor P andpemeny.N forwiiting iRéesmatiofineludisgedt fleastianmiziis votirgesesdion identifier
and a voting record into the emory. of a smart card: 9G and apienalivfer feashingdniarmation, such as

voter registraﬁ?ﬁ?%ﬁ PNt g informa lon, from a smart card Each voting session identifier is a
ing session ldent

randomly-genersiédamiguetidoriiyingiansernil BB R RREPEEg R FE (879 2" pSetido-random
number) of atJgast eigh sharaaters e digiis-amnc predesdbly oftib2 wadmore/ dhéamteesset digits. Such

voting session identifiers are generated for each. voting sf%%i%.&f‘ﬁ@gI@-@ﬂg@ig{ﬁﬂgjtﬂa%@centralIy and
then Loaded R0 TBRRSHEE M SF Vo fggl arlrgtégr%ﬁré%QVM or bé/%Processor P as each voter ga}rticipates in a

voting sessionpitimayibefdesiraibofonitrer gatisy SEESBH S AR RN e SRS RAT Sharacters

identifying voting.distrigt and Yot the-pollinginlaceiandion thshvogng iméchins\avhemihith the vote

associated with the identifying number was cast, and/or the date and time;afdhe, veting.session, but
not the voter, S8 RE"H BrESER/ S’\?gfg?ualla:{\{c}} rr?%?ft:f/g{\;'\i/hilﬁeﬂprovidgilr?’g traceéability of voting records. If any

information partibulaplessd inahiduaiveeer 15 sH5REd 1A e FERvGSH B ERaHEdPa°8E" as may be the

case where ing%gm@%i&n gRufinmingvplesLagistationatan isentfyingPiNinumberidsarity code or

other personal data is utilized, sych information.is wri el oL 8IS, Of Lihsrwise mangdered

permanently &{Pé‘&%%]?éﬁ?@(%?ﬁg‘rl 6 5%016 A lﬁ%réé’%%%l‘a%\ﬂ\%tina record and voting ﬁlf}gtsé%ion identifier
c

information is steted forthempmarydorsRErEad SeBrhaRar AR RIS VSR RRERRE VM.

66]For optical hallot yatinge¥oling Mashine¥M yenerates adoalotéonnétd OOud e pasrieRifar

jurisdiction, for example, accaqrding to a pre-programmed ballot information and/or in
DY and a kKevboard.

159] Memory M may also be of any suitable non-volatile memeory type. Suitable
memory devices inciude floppy disks. computer fiard disk drives, writeable optical disks,
memory cards, memory motules and flash memory modules (such as those utilized in electronic
cameras), magnetic and optical tapes and disks, as well as semiconductor memories such as non-
volatiie random-access memory (RAM), programmable read-only memory (PROM),
clectromically erasable programmable read-only memory (EEPROM) and the like. Memory M or
a separaie memory contains the operating system, data base and application software that
operates processor P as voting machine VM.

[ 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, 2 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



17 response to the voting jurisdiction information corresponding to the voter's VID number (fields
381-386) as entered via voter interface VI and/or a smart card and reader RW, as the case may be.
The ballot format is generated by processor P as described above and in incorporated Patent
Applications 09/737.306 and 10/255,348, with a format layout for contests 110 consistent with local
election requirements rather than as a series of voting screens Ballot 100 so generated is 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 ?%ection and/or may be printed during an election
on a demand, i.e. as needed, basis. [ 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 residetAnritend¥sisvativireleskot oomautdtss ayparaidetive redith WireTeds or

contact-less-type smart ards HER the Sreal sathSrstlapel RO IRME 1A ABtennaAN of
reader/writer RW to be read from and/or written t : If reader/ ritter Rgr\é(i)s of ) g)éne éﬁgkg(s}reawith both
contact-type ARHHrEERYIE oAt A TEs RS SR A S S ThE the Smart car PSS Rserted into
slot S if it is cantactytypeé srharbodre dinkl is placteinoximiaas tondmeiiia AN if it is a wireless-type
smart card, o, js either insgried. inte,SIQh S,y is PRGRE-PIRBRIRIANteNAR AN lisiasamalied
‘combos-card” that combines both external contacts an%an.int,grt]al antenna s fhat it can be read
from OT writtém 15 BRHEMAL ESHEEE DI RIFEIRSY EHATIAIEAEOR. BT Urther. while optional smart
card encoder RWneechnalyiesdipitoonmity rfetmatiorraendnsmiens sapdiaedyaihdisplreddtinformation
stored in a smai caid S and RIQUIAE: SAm&IaRroceseariks. ReadanuitenRV-magalse be a decoder
to decode information read from a smart card SC in ‘g{\crxpte ogEenCngg ruin agdégrr may also be a
coder that enciS/its SREied s ifdrtatidh Bafity FritlSis1ohe sAM c3rd TS uth @ncryption and/or
encoding may-ugapublic.keyencrptionahamybther sditdbleentypmbiramrisresding4rrangement.
Optionally, and. preferably. readerwiiiet B may dneluda e rlakeaih pleeapiureieshanismrihat grabs
smart card SC when it is inserted into slot S and, %&gr the votina% recqirld Slrl% vgti?grsaession identifier
information is $t&retRiA tHersASHRITE O PR AR SC A& B Emak CArd St into a secure collection
box CB operativeiyassoaiatee witirredder avriteidRiNsardduehted e Vbmaaomktiineeciiiet VMC. If
this option is Yl aRghlt Mavihe Willzed ith llhessoriast dyba.ce WiRlRsesmarkierds SC, a
separate collection box CB and action by each voter to de %sit is ar t%?rdsm%r]t car H%Crthrein is not
needed. [69JL BRI BRSSP AP BrE0REY ahoiBR indepelfdent redord of éach im Nidtial
voting selectiofigassogiated: withrther yotergimmiguse identifying number and/or may be 18

[ 62] In addition, a voter interface VI for allowing visually impaired voters to vote

ve, .
voter's

without assistance may employ a modified standard keyboard of which only certain keys are
responded to in combination with an aural device. E.g.. only the four keys (buttons) at the
corners of a numeric keypad or the four areas (buttons) in the four corners of a touch screen may
be enabled to indicate possible selections such as vote, skip, next, previous, and the like, with
audible voice instructions and confirmation of buttons pressed provided via a headphone. A
typical function assignment to the corper keys can include: upper right key = “repeat” {to hear
voice message again), fower right key = “Enter” (to make a selection within the allotted time),
tower left key = “Cast Vote” (and proceed to fhe 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 kevs may be exaggerated in size or otherwise made easily distinguished by
tactile feel. Such kevboard/button programming is commonly provided by software,

[ 63} Display unit DU may be of any suitable type, suchas 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 itluminated 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 speciaily suited for people with



utilized to print ballots 100. Printer LP if utilized for printing voting receipts is of a type that retains no
record of the data printed (e.g., is not a daisy wheel or other printer employing a ribbon or other
sheet-type ink source from which information printed may be extracted or reconstructed) such as a
thermal printer, a dot matrix printer, an ink-jet printer, a bubble jet printer, a laser 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 IikeIihﬂgd 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 receipt PR, and/or optical ballot 100. 1 701The
preferred VOREdIiRAKKERTmM voting system and apparatus as illustrated by FIGURE 4 is provided in

incorporated Paent Appligalians QL3 a0 :ans L0268 @4 JResi b ribe AT ETRAKKERTM
voting system and apparatus provides redﬁindan%or voting record aé'ud votin%1 ggg&oag identifier data

in that each vble'i& Fociiaea By tear st DR BdRtdh T e péndEnt and verifiable means: to wit, by
electronic recopding! imthe:merrdrey of mriafocardsopd/ateshdng ervstiay FECHiAEHTd the printed
record. This apparafus, andthe metbodeit RerfRuRs -Sarprawdr T A% enspaEaneyel each and every
vote and can maintain 100% privacy and g;in jgentia%y of eathPand every. \é%%ragci/yggg | %Ithough
other embodiffERETEYHGE §3ias Beefitc RE R BEEatic BIOck diagram ﬁ?ustr’atn{g an example
ballot reader appasatuse1BOGHor YéamihtanEohire cevdab| & W8l g0 Al rblsder sspparatus 1000

ncludes reaclgg (e JG10 125158 AR CORAIRRG L0 NGB AAIRISA0 (0 be read are
thr

placed for being fe ough transport path 1030 to an output container O4Ori£1to a‘ﬁvﬁ“i:?h allots 100

that have beeRPe&Hgs H 488 BPSUYIPAIEOR Path 1036 Are eposited, I.e are coosf?é’cted.
Therebetweenyhatatiransgort pathcb086definéscd satiithf oodte whisHbetBteT00Mre ansported for

being read as ey e iansapedheiasn apul sontalner 1030 andouiput container 1040. Transport
path 1030 includes two readers 1031 and O%ﬁ of rea%w.device.l 10 which re%g glhe inﬁ%r{%ation
r

and/or marking&%n ballot< POOPASTHEFHALARUFEHT e*se?g%rlaffvﬁgll%stsgci%dﬂe_opt{fggﬁy-read ballots
100 of the sorisdiestrateddmEntGl RES Yrang Biliv3Rianddealies st 1681 and E032 M &Hptcal readers.

Member 1034i%ﬁ%&?ﬁ&%@&n&?&&@@ﬁﬁ@fﬁ@ﬂ%&% that.alsapsevidesyadight shietadfer optical

readers 1031, 1032. [72]jlt is noted that conventional optical r.%?ders. ha}zl% o?rrlte grgti%%!;geader and
0

onl
must 19 be prefrEFEIhHEA WA EBRTPIIRS ARHULH NS RE NS 1cufanragg’| tS0'be passed
therethrough anetesdsiandisnfle battotempsebesorteiiby ferstivdon wrd theikeosebanttdnly

ballots of the samefarm, |.& ohihe-lpim. hat coriespRads igriheRieatesmEUDEd leempiaicoare passed
through to be re ( I

d at any one time. Ballots of dlﬁergntforjya';[, ust be egna%%%c%théaoc gh as separate
batches after the €FFES i P gt PR TSI RS B ST BrSgtAfnmed into the optical teader. Even

if a conventionak@piicatieaderivreritio haveliyvooprivabréatiors nisowriephikel reéarsdrateof would be

programmed fopeading the haliots. agaipst the SpRs Rrepsegiammed lamplaeciabwasbe for
making redundant readings for verifying the co_rr,ectp ss of elther.rgadln&i}?\ggf@t one %re%gietermlned
S

preprogrammetPegshate? HersbeshitHE BT fisRer STt ineitiie Sders 1031 and 1032

o readers 10
and a polling place and/or the voting machine VM on which the vote asscciated with the identifying

mumber was cast, and/or the date and time of the voting session, but not the voter, so as to

preserve voter anonymity while providing traceability of voting records, If any information

particular (o 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 or
other personal data is utilized, such information is written over or erased or otherwise rendered
permanently wirecoverable either before or at the time that voting record and voling session
identifier information is stored in the memaory of smart card SC by reader/writer RW of voting
machine VM.

f 66] For optical ballot voting, voting machine VM generates 2 ballot format 100 for a

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



processor 1050 that cooperate for reading ballots 100 of different forms without the need to presort the
ballots into groups of like form. Specifically, optical reader 1031 reads ballots 100 for reading the VID
number 120 thereon and communicates the VW number 120 to processor 1050. Reader 1031 need
not read any other part of ballots 100. Processor 1050 is responsive to the VID number 120 read from
each ballot IOU by reader 1031 to identify and select the ballot template corresponding thereto. Optical
reader 1032 reads ballots 100 for reading the mark spaces 112 thereon that have been marked for
comparison in accordance with the ballot template selected by processor 1050. 741The VID number
120 read from each ballot 100 by reader 1031 shoult include at least the jurisdictional information
fields thereof, e.g., fields 381-386, utilized to identify and select the ballot template. Optical reader
1031 should alsgoteach thevaniguerrandomiriombimieltspapdifietd @8vosostNAD thenbeidliddsandom
number portiog, ot D, 120 s assosiatseLAn theoreduatiogealsclion. Ripraation andis available

12
for later verification g%tshee allot and/or of the correct reading thereof, as well as for tﬁ_ré%kin of his vote

by the voter, &%. Tibalirtitarbe SESTRSH PoEIRTE a5 RS AT ERF hehih W HERS RS0 €8 ballot 100
in two different fanmsoes g9/ MBachin e westladdevfamn fanchinahoman sesdabl e fomssteadeh 1000 may

have the abi”gg}% i L0oi forms Ol D 4205 G BRIRAGSSEALCRANY #9) AGR-spaday, usually in
. r

processor 1050. eac need not read portions of ballot 100 other than tho7§ée containing
valid mark spasatsd toraegscRrgdes tievidsA sate toffessondpidaHarBEnet 1L SSsary
portions of baligfil90.peheertainin@arlid Iatsspapee:112 nieyneitien abtie: rddonandy be read and

then discarded while.retaining the_readi of mark spaces, L12. Only images of the VID and mark
space zones r?éhé% %u%%%éaﬁleegﬁcggn%egt%f%% or tabulating and/or verifying voting by vote counter 1060.

Images of the M) and maicasgaarspay inay SR TR‘Ehi StitaBiE comasidFoRie T 6#iat including
but not limitedtg: BMBiaTihE PR hefanyotierstiabiadormatt indthiswiay, thefamduntrof:storage

capacity needgg g store (e nigimatian (5ad Iam6Ach bal s ubenlaliuedueedpecause the

standardized information, €.g., names of ¢ontests, names of candidates, and the like, are not stored.. |
76]As a resultciatcismbe PasEadb ihpPatEoRtsIRgrRi0 0 aEOT RATRY BT & S ST be of the
same format, Byt ayhe.afidifferentiormaisbreaiise 1 eaadss dO3dth 1082 imecaperatibn with

processor 1050 .determine the broper template to be ytilized forreading eagh, hallot 490, according to
its format. Spe‘g}ffgea ﬁrﬁfé%gﬁslgs%h Hhformation'in f%%s 381-386 of eéch VLD number 120 printed on

each ballot 10008efineThengErrt RO RRe FUMSHREE @R Al B ity FHGHIEPARBA B8 8inct, ward
and/or politicabpartycthey-alsadefine thesfammdibaliotd Atfon SUCH juiisdictsizd mttize VII) number
120 read by optical reader, 1031, processor 1050 datermings e hrisdiclion anddhepaligtform
therefor and supplies Tth.e emplate fhere or,fgr use in conjunction with the pattern of mark spaces 112
marked on balktH@0feitsater iRy Hé VoG SIBRHBITeade thereon.

| 68] Further, while optional smert card encoder RW need oniy be able to write
information to a smart card, it may also read information stored in a smart card 8C and provide
same to processor P, Reader/writer RW may also be a decoder to decode information read from
a smart card SC in encrypted or encoded form, and/or may also be a coder that encrypts or
encodes information being written to the smart card SC. Such encryption and/or encoding may
use public key encryption or any other suitable encryption and/or coding arrangement.
Optionally, and preferably, reader/writer RW may include a “take-in” or capture mechanism that
grabs smart card SC when it Is inserted into slot 5 and, after the voiing 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 contaci-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 individual

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



77]1Simply put and by way of example, reader 1031 reads the VU) number 120 from a first ballot 100 of
form A and signals same to processor 1050 which then provides the mark space template for ballots
100 of form A for reading the marked voting selections front first ballot 100 read by optical reader
1032. The marked voting selections read by reader 1032 are then tabulated as votes by vote counter
1060. Next, reader 1031 reads the VII) number 120 from a second ballot 100 of form B and sianals
same to processor 1050 which then provides the mark space template for ballots 100 of form B for
reading the marked voting selections from second bgllot 100 read by optical reader 1032, which read
marked voting selections are then tabulated as votes by vote counter 1060. Next, reader 1031 reads
the VU) number 120 from a third ballot 100 of form C and signals same to processor 1050 which then

provides the iidedparinteaipintetioP fuHotd ToUERdRPC sl tRaHarkedOIRY selections
from third ballgf, 100 readpyptical adern 031 suhichisead markepkyoling seigotiogs dhbdhen

tabulated as votes by vote counter 1060. If the next ballot is of form B, far examnle, readers].031
reads the VID’rrﬂ}PﬁbéWTZt@pﬁg% Sfﬂﬁf%é?%t%%é%ngﬁsﬁ Band %lgnrllga%s Same to procenssor 10%0 which

then providesstik anatiespd ceitempHiterforibatiows. POkt ETot Pt B8 FRdr kSt voting

selections from; that, ballat100,read.by.epticabiendestO3Ry whichimeagmarisegtvotingeselections are
then tabulated as votes by vote counter 1060, and so forth. The.process. repeats.for, each ballot read
by reader 100D°HHEE R tEIINER: Of’o?%é)éﬁi%cgf%te ﬁ%géﬁﬁ%tgarﬁﬁﬁcﬁts@relogo responsive to the

VID number 2dud@feidagof arthpeatotnoes dffutitenhy rdisoh$vets B BRI Hiormation

defined in fields 121-127 of VID, nuraper.4R0: i #8 iAcass dinglyimamepiealenttiop fbt teading paper
ballots having a jurisdiction identifier thereon and having vating selections marked thereon,.comprises
a transport pati st Ao RIh e Banae B mgg)gﬁ%\g&?? and: )éhe%uttbut thereof;li%%irst optical
reader for readingpt/?® jaurdgdicpion!itehtifié?.of each paper ballot transported on said transport path, and

a second Optiﬁayhﬁeader foryeading dhe voting selectionssrackest-an-caehpapsrbalistransported on
the transport path. A processar receives the d rifsﬁdji;c iorlllggtelgr}éf' /{%E’Xn folyst optical reader for
each paper bailotiBF Sy d RAPTIEETSF réading i accordance with the selected template the

voting selectiopesnasikeie: HIOERCTRPIFSTRIH IotinghareByananmstigs Sasido FRTREMIT B BAEN paper
ballot are feadé&f&&%@&%%éfﬁ%@d&%@@é&&@f@ﬁ@gﬂﬂ&eg torthe-jutisdiatianticentifieider that paper
ballot. [ 791in addiion and optionall, processor1050,may Ingudls, OPHEA SOBIRRE mar o

separate from the voting machine and the printed record. This apparatus, and the method 1t

performs, can provide 100% transparency of each and every vote and can maintain 100% privacy

and confidentiality of each and every voter and vote, although ather embodiments may not do so.

{71} FIGURE 7 is 2 schematic block diagram iltusirating an example ballot reader
apparatus 1000 for reading machine-readabie ballots 100. Ballot reader apparatus 1000 includes
reading device 1010 that has an input container 1020 inta which baltots 100 to be read are placed
for being fed through transport path 1030 o an output container 1040 into which ballots 100 that

have been read as they pass through transport path 1030 are deposited, L.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 includes two readers 1031 and 1032 of reader device 1010
which read the information and/er markings on ballots 100 as they pass thereby. Preferably,
ballots 100 are optically-read ballots 100 of the sorts iliustrated 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.

f72] Tt is noted that conventional optical readers have only one optical reader and must



recognition (OCR) software to provide alphanumeric outputs of the information in the VID field read by
reader 1031 and/or of write-in information in the write-in portions of the voting fields read by reader
1032 according to the template selected by processor 1050. It is preferred that reader 1000 move
ballots through transport path 1030 at the rate of at least about 10-12 inches per second (about 25.10
cm/sec.) so that ballots on either 81/2 x 11 inch paper and/or on A4 paper may be read at a rate of at
least about one ballot per second. It is also preferred that readers 1031 and 1032 have a resolution of
at least about 100 dpi or greater, and it is desirable jg some cases that reader 1000 provide dual-side
document scanning. [ 801Reader 1000 may be utilized at a polling place or other voting location for
"checking" ballots marked by voters prior to their being voted, i.e. officially deposited into a collection
container. In thigrepseravntedoutntdrnBe tershntiiie & Ariras riabPal Gt a s voting selections
marked is retgined, AAcesSesl 0R0PIRcRsRsRRbiheMIDNRNiA2Brari fiie mark space 112
regions to select the correspanding ballot template and to verify t I er.of mark
spaces have BR&H Al Ak Fol BAd e'c%ﬁg%s?%nn é?(ﬁrﬂ%}% %ér/?et%f%fg%%ge%{%ﬁ%ogm c e%k%@g a ballot
preferably sigmalsdhotibnwise provieseasrionicBol Mt AR AFaNoR IS 8T IREEE ess than
the required numberof spages Ravs-hesndnaikediie eashcantestiquestion)oiis dvericted (i.e.

more than the required number of spaces have been marked for e Qar&g;gtégﬂﬁﬁgg' Q. which may
invalidate a vt agﬁﬁff@s??&ﬁ%’g{?&% SPtFﬁa%efiﬁi\%ﬁﬁraqtéoéﬁ‘/grﬁ‘ﬂ?}e‘}ﬁl&l?&%or is otherwise incorrectly
marked. Balloeheckingofeyliduitimedwith otressina /BE RGP EREAS Strg TS RERP EEMTAtive voting
similarly, e.g...indigating if.2a IRIGRRIERkinahesLreR mavkeriandiotdfithmarohgiumber of

cumulative votes have been marked. Whéle such %&c&@gfﬁ@eﬂion advances the goal that ballots
reflect voter inf@AESeaRTEOUEE BIREICR KRR ate Uhder voting and over voting: however, it will at least

give the voter @rsopporturiity te ctrmdend rshieoHuRign efeatTexsedamicdie K & | "no vote" if a

"No Vote” or "Ahstain’marksRageAk2is makecd Sathalntabedking mapavdiderat teast mitigate
the condition where the intent of the vg

ter canngt be.determined b K oting can
be reduced artdfoPeRATHAIEY. TR \S‘ev@%r 5 % %i hc&pfeagglaﬂﬁ% HAERLADd RYELY

. SwHete Appricanle Taw aliows, under and over voting in

cumulative votiagiagHeSI maybbel 20 justed aidorresifity WhERHERs L ISTBURTET Y Hpplying

g o SUPA g S TS a2t o1 Bl Checkno may be Cree i b 2reaer
I . Y by reader i I\ . Jallt .

1000 or by an b%ﬁ%ﬁb%%@%ﬁrg%wgbgg%ﬁ%@? Ié%%l; based on cg%mer(:lal office imaging

equipment.  template corresponding thereto, Optical reader 1032 reads ballots 100 for reading the mark

spaces 112 thereon that have been marked for comparison in accordance with the ballot template
selected by processor 1050.

[ 74] The VID number 120 read from each ballot 100 by reader 1031 should include at
teast the jurisdictional information fields thereof, e.g., fields 381-386, utilized to identify and
select the ballot template. Optical reader 1031 should also read the unique random number field,
e.g., field 387, so that the unique random number portion of VID 120 is associated with the
stared voting selection information and is available for later verification of the ballot and/or of
the correct reading thereof, as well as for wacking of his vote by the voter, .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-readable 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,

| 751 Reader 1032 need not read portions of ballot 100 other than those containing valid
mark spaces 112 according to the template corresponding o that ballet. The unnecessary
pértions 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 zenes need be obtained and stored for tabulating and/or verifving voting by

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



[ 83]Reader 1.000 utilized for ballot checking may also have a printer associated therewith for
providing a tangible voting record, e.g., a printed receipt, to each voter, as described in Patent
Applications 09/737,306 and 10/255,348. Desirably, such printed receipt includes the complete V1D
120 including the unique random portion 381 so that the voter may track and verify his vote where the
voting results are available via an Internet and/or other posting including the VII). Preferably, the V1D
read from the read ballot is printed on the receipt. If the receipt includes a record of the voter's voting
selections, the receipt also provides an immediate cgnfirmation that the ballot can be read and of the
voting selections marked, whereby the voter may seek correction of any error and/or omission prior to
young his ballot. 84]While the reader arrangement described in the immediately preceding Raragraphs
is preferred, epticatibdtiotst teDurgimg dniediRbE: At seRbates T IRY YR Yol sd And read
by conventional (gadgfs,inhe senventiopalmanded assuiagioitoinseadattivecsledtior officials are

willing and able to Sort the paper ballots into groups of like.form and o nrogram the ganyentional
readers for eéEWB%?ﬁ%%fﬁ?‘B&%gﬁ%Fﬁ] e %ngrrﬁ%r%%%%%%%nbf' 1at form therethrough for counting.
Ballot readersasidescribéthdidrairrsmaystititize all or part of conventional ballot readers and/or may
utilize parts ogg ventional Qffice €puiipsRBtsAeh i GoRiers saniEsddacsmitet¢fedrmachines, and

other commercial imaging and/or scanning device d the like. &.9..forimading andrpptically
reading the infBRIAGR CoMtaimsd BR4n 8%%%%\}1?/3%%?%% ;:()}gpeﬂrs ballot, 23 [851Examples of

conventional baditseadeit notader tHS GEANIARKPESTSIDNEE I PRI S TEH Scitron located in
Tustin., Califopgia, lpisnolaghatsusiheonyentionn, batetseadetaemptoy Selisdks positoned on a
fixed grid pattern (e.g., in columns) cqrrespondi the.fixed gri Ihesmark-sense spaces of
the ballot sheéfék\/(\}{fﬁ’ HFRGAT thdyP Pée%ﬁﬁzegg,‘n%aﬁ? gggﬁ%ﬁd%?sgég%%?%%% a ballot e}ﬁgn'so they
cannot identifyee determinesixelteprsitpcrieie detiatipnideRagrhe gy ARG BERSE image as
described herﬁgﬁoﬁ@@ﬁ%gﬂ&gs@&%y%@% opticakhiveags sedriyepiteluces: iR RAGESCAN I

reader available from Peripheral Dynamics, Inc. located in Plymoith Megting PennsyluanigeIt is noted
that this scanr&P €I bVdE SRS ‘é%?isaﬁ’ﬁtéﬂ%?%{?%%%ea@ C c?érllljaﬁmen‘ta or sheetz,%and canﬁb%

programmed texgefingnusitipleinagerarchshEsampRisTetesriseran i P e iR & include types
DR5020 and %Je%rﬁ%gg%?u@mﬁ Jram Ganan-Eleetionics, Inc. located in Japan, and type 1IS330DC

available front Ricoh Company located in Japanp. Exa ples 0 Nergl Interssuiable.dar ballot
printing includé Tk Imagelﬁlﬁﬁlmﬁﬁ (S’yavﬁ%g)fggxavgl[i%fﬁe Fférgggagiﬁgg%tﬂronicsélnc" and similar

equipment avafiableifsornoHé et PadicetksfPatdoaes iRt bR hHRLY eI Bp 47T 861in
addition, a "tria), hallot readet s Rreferablypravidec.abgashhpating piscesoithatawdter has the

opportunity to Rave his voted ballot scanned.privately.and to have tk ing.selections read therefrom
be displayed t&Hifh IvErERY S8 HAFT rc@?f@c%’és%%}%@rgg?%% L?%gr%?rgmé%% before the ballot is

cast. Preferablyethetirlat-balletteshnme showid WaipIDy s b g AP End HisRod as the
ballot scanners, thatwill.feacothe halos ine9uniing: a6 tabulaling (hewidte dmany-everit trektrail ballot

reader should be "read only" and have ng me or ability to store or transmit the yoting.gelections
from any ballot?ﬂ%ﬂ?@?%@%ﬁﬁg&?&% ?%%%%f%ﬁ“%éé%%@é%uré trélvacy. l.e. i? is for vote

checking only. AEGURES iy arsihlmmetic oM s BT yeling R gt AEalJIBHAEESE 300

votes by vote counter 1060. Next, reader 1031 reads the VID number 120 from a third ballot 100
of form C and signals same to processor 10530 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. I 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 baliots 100 of form B for reading the marked voting selections from that
ballot 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 temptate for each bailot is selected by processor 1050 responsive to the VID number



compatible with the apparatus of FIGURE 7. Process 300 commences with passing 310 the voted
ballots through a ballot 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
ballots 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 infoimation thereon in two decoding steps 323, 327. Path 3201)
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 ballot template (e.g., a set of computer instructions and/or
statements and/or data defining a pattern of ballot mark 24 spaces for a ballot) for readi %{decoding
the voting informatio fris seleniéd. iesponsifieaty tw%tifﬁgQM@lm%ﬂﬂé%ﬁ%ﬁ?ﬁlég
read/decoded iy thefirst (gaging(decpeing step 322, 323. [ 881Ballot imaging process 320a comprises
imaging 321 the ballot to acquire an image of the voting.informati r ad: ecoding 323 a
ballot identifidr'8.g., VIDPHEH Vb%féf%?ﬁ%ﬁe.%/éﬂi%%ﬁ%%%ﬁr% alt%t?i%en ifgi[glrg zge?%?gi(ID) may be
decoded, onIwmaﬁﬂmﬁ@nmwewmwmﬁaiwwﬁi%%ﬁéﬁhﬁﬁ?é’?n?aﬁ’@ﬁsf’é.@FfaBFféjé'tB?th fds 381-386)
need be decqg?%%se%ﬁ%]ﬂ;f@ ihs unigue-raRde: idrniifierpatiende Hirfeldi38wpikdptional). The
ntifier carrelate

decoded identifie elates to a particular ballot fo repre oLtemplate, and the
ballot templat&esHd&pTHEiTg T Hied 8%%?&38% idemti Efﬁtts%%fé%t%%{ %%%%grr%g ag dat'{%\‘\’baié”ﬁea o$ other

collection andiensebisaketdcinptatis: e debudinec 8o REKFSIG S BRBAOFIGH from the
ballot image Rreyjonsivinaged 32k Thus.each ballet.of aivixedtset efbaliots Fvead<decoded)

according to a template corresponding tq the particular ballot format to obtain the yoting selection
information thEASEE} %}B’ﬁﬂﬁt}?ﬂﬁbﬁ%@%ﬁ 3 %‘ﬁt%gor%beﬁég lrtga{'diong 322 the ballot to read a ballot

identifier (e.g.tMp)ithiereoindypicalysimaloledehne st kb yhsEsr PegRirefHiE 6ot While the

entire ballot identifir,(e,9y M) unay ke ieash Ralvdhat patiortheieakttabeshtainsiarisdiction
information (e.g., ones of fields 381-386) need be read; reading the unique random identifier portion

(e.g., field 38?)‘%%“6?5{?8%‘6‘?%?{&‘}%% fiBfttier correlates to a particular ballot format represented by a
ballot templatg,7and the batietdempiateopovnelipanelieigorol #78 redrdeiiidicr efatd 324 from a

database or othe dlor.set abbaloljemplatescepieatingddemthivotig $Ekotion

I'GGOr

88%%?%
information from the ballot, While the entire, ballot may be read.326. tion, GRMaining voting
selection inforFﬁ%ii}Ei'rF%?éEb}B?ﬁ@Wf‘fﬁ%fggigé‘fleg&loeﬁr%ﬁgé '% Wééd?g%xgg@rﬁfigg%ch ballot of a
mixed set of bakatsyissead Giecordipioodtewmphits sdrddurmseter e hatiearaERehSBormat to

obtain the VO“9%&?‘%%%@9&@@@%&@@{@9@49% innotedihak b fomgaing teadinghimaging 321,

322, 323, 326, 327 of the VII) and voting selecti and the te selecting 834,32opad/or the
tabulating 330%ﬁéng%ﬁliﬁa@C‘%%,"mmgcdé?fg}%%%ﬁfﬁs rear ant%?}g? eﬁa’C ngllot s read. 1.6, the voting

selections are ﬁ&@dfdﬁamdmﬁetofedmmqabbﬁ&?é@@@@%ﬂbé’féﬁﬁ@I?@%ﬁf’érﬂ‘&%ﬁﬁ%&%} with the

ballot passing through readerbatanAltarnativel: the MR aneweoting seldetientreadimaged 321, 322,
326 may be stored In "real-time" as each b Ilo‘%%asses through reader 1010, and the template

selecting 324, $2breae dELLH ‘@??edé‘a%ﬁbd% MR5E 5987557 of the stored VID and voting selections,
and the tabulatjigg}330 andretekiny/832hétatiimayis@PEmoPtEP RN SEHE Brediepfor

“checking” baliots marked by voters prior to their being voted, i.e. officially deposited mto a
collection container. in this case, vote counter 1060 is eliminated and no record of the actual
voting selections marked is retained; processor 1050 processes only the VID number 120 and the
mark space 112 regions to 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 baltot preferably signals or otherwise provides a notice
or indication if a balict 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 coutest/question or
may invalidate an entire ballot) or is otherwise incorrectly marked. Ballot checking may be

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



25 the ballots have passed through reader 1010.1 e delayed in time 191]It is further noted that in
reading ballot 100, it is preferred that the ballot image be read/decoded 326, 327 to determine whether
or not all of the mark spaces 112 as defined 324, 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 sorted by jurisdiction and/or voting distrfct or the like and need not be placed in a given
orientation prior to being read/imaged and /or decoded 321, 322, 323, 326, 327. [ 92] The voting
selection infogngties readigacosed B32682iis tabhulateds3BMhbor countiteg theorsteaanbegetermining an
election outcqmeliesut T readidecodRi dadviatvalng aelgelian niaualan may tasiored 332,

e.g., for later verification, auditing, confirmation and/or comparison with the paper allots and the like,
and may be piftEtbEhEbBRERIBESHUASING RO S84 YHNoh BIR O ST, A G rn LS A Hsefawith. The
steps of tabulafingt338, istering 338 andiosprinthgipindlishing 384tmay Tre eitherwithcoy aithout the
voter identifier (e,g... VL)) and/or other ballot identifier. [ 93] In addition, it is sometimes, if not usually,
preferred that 1 éﬁ%ﬁaﬁlﬁng anééo?epublighing 334 of voting results be pagsijtiv rl'?%/ blocked r(i?r to a

. . e
predetermined e, e.g., Brit FHIHEPERIDRIRE SHABITEY THECTRIS RSN AP SRS Sbsentee
ballots receivest prgr imthereleatian ia becavthedticaié dyeeadiandiobtabietbehdidoriimitheeénd of the

election periofule (g sy eI ool aisactAyalable il aller i e WrNpURRIS.CRpleted.

Advantageous f/mitffnesr may a election personnel to more efficiently process bot Habsentee ballots
and the reguldr vérateHamyes roafiah g0 M Age hinsP GEEdiRY ARV R SITERE 1$E M 5Tlated 330 and/or
stored 332 voiemselettioniinformation istasbociatedmittithevidentifier where ahBrigentifier is not related

and/or relatable-tg the idep{iﬁg’z 1. Of n%t?%ﬁ@%%%@?éahﬁt EVQIEL e TRINS, ANQIMMGLIRIN @lach case,

particular ballots can Be mspecte against the electronic records without compromising voter
anonymity andigtvacyhen Eriahiepdritehmig vt g restresehod sRSES R 9alist BH8iEe g., via the
Internet, as deggkihegidn incorporated Patent Applications 09/737.306 and 10/255,348. Such ability to

verity that a ballp s beep racei¥ed A0 5 ARD GeLBIRd Sou e dsiiable.(or.shsentee andior

provisional voters, as well as for general voting. 76 95 RE 9 is a schematic flow diagram
illustrating detdirs<oi® ForiorBTEReBEs YEEERTBlotesS BOH I RIEIRES P TRt ™5h example
of details relatingseithepiepscat decoting 3207 votingse Betiondy, reading82 Gavapingebelections and/or
tabulating 330 voling,sglecuans oing i1, seleciad 324,32 Aalotieranlate Ate Jlusiraiad. Ina

preferred emb(%(a?r%ent, allots are’intaged, read and/or decoded 320a, 320b irrespective of the
orientation of e&BF BHIlGtaghER Paisi RIGRERE iy FeldaERearar i SEI5EBeRE D the jurisdiction,
voting district, prggingtiandiihenikedoiwhielvirpeskbings the read ballot is printed on the receipt. If the

receipt includes a record of the voter’s voting selections, the receipt also provides an immediate

confirmation that the ballot can be read and of the voting selections marked, whereby the voter

may seek correction of any error and/or omission prior fo 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 fo program the
conventiona! readers for each particuiar ballot form before running ballots of that form
theretlirough for counting. Ballot readers as described herein may utilize ali or part of
conventional baflot readers and/or may utilize paris 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-readabie paper ballot.



961First, the orientation of each ballot is determined 340 from the location(s) of one or more indicia
disposed in an asymmetrical pattern on the ballot, and then the ballot image andior the selected 324,
325 template therefor is electronically oriented to be in the same orientation. Before, after, and/or
contemporaneously therewith, the ballot is tested or checked 342 to verify that it is a complete ballot,
i.e. that it includes all of the indicia 122 and marking space 112 outlines that the ballot should include
as defined by the selected 324. 325 template, and so is not torn., folded, altered and the like. If the
ballot is not complete 342, path "N" is taken and the ballot is rejected, e.g., is physically separated
from the other ballots for manual verification and prozéessing. 1971If the ballot is complete 342, the
path "Y" is taken and the ballot is tested 346 to determine whether there is any write-in voting selection
thereon. If tesfig®) 346 findéxanylend envaienitdlinaitrigstidetor; MBEHRE BRLidtatedrand,

preferably, the partion(s) of the hallotimagesontaininga wits[dnyeling.selestion:psaustored 366,
preferably along with the ballot VID for later verification, if necessar A r desired. T{XBicall write-in
orﬁ{%‘i‘#

voting selectidFR S Fe BRI SesT RIS AR H oA TN P EETBL o<} ong tHe T

candidates or fibegtégutanvdtingrselectiongaBalidtiprodas singtvet plodededs as wibzgetailsteps of
decoding 350 {he, regulanyoling SeIecHRNSnlSo thOsSMadanatk.sRace(kd a8 Hidesting 346

finds no write-In voting selection IS _present, then path "N" is taken directly to tt‘i\ee ?gtail decoding 350 of

regular voting SeAEeR 8HEA DI 5 il de R n HESF B T8 it ihiné whether each mark
space 112 hasdweenimarkeitdoiingdicatenthabdndeting BoBEHoAN s bderemiaiéedronalerivdyden so

marked. For exaple, fhe Rixels of S ballmage & T IFF 2R AMB: o5 oligrbimapped or
, 10

pixelated format, for each mark space 112 are tested to determine whether it isda él t" (e.g., not
marked) pixel BPHRIHBE G SR B O H A BET o G P SRR DB ¥5r each mark
space 112 arengotipiteich@b2rand Hyengoentsofitighttamekioaskinpixelahedstuped 3642 Paeferably, the

ballot VID is aﬁ%@?&%@éﬁ’éﬁﬂe Adthesiord catnts.Qf ilighti andnalaskd Rixelshieseql-edie for auditing
and/or recount. If a sufficient portion of the tested pixels in a given mark spa%%%ﬁﬁ;'q%[k" pixels, then
esti

that mark spad@ T BRI CoEtaRrEuA6 B Hskedk g 85 WOURFBRLABEIH §'356
determines whethefzalonfdh@aiak-SHA0eERIAD afid 66 ntesthiavethéencodikedhi®s Zrandthe counts

thereof stored 8315ﬁa;!£é‘}‘£ AttlvaNanil H%J&?ﬁé@@@ﬁ&@ﬁ@@?a@e}ﬂtésegmﬂéaﬂagdqqg;@@gf@%@ﬁt the pixel
counting 352 anrglustor ng 354 until all of mark spaces 112 have been rocess,ed.%v]ég} all mark

spaces 112 of @8bntest hdvadssisw protasdalotFradsathPreseratE REY Hohd EshRg 8°6&termine 360
whether the caontesthasHaeti vated:uropeily:iks wirdthdiotheaprabernatinbed of martbspeadas have
been marked. I{{he Aloper AHBREY &1 Bk SPAGES 1120RYS beRcuaiked. dnepaifiiy §s taken and

the voting selection at contest is counted 362, If either too many (oYer vote) or too few (under

vote) mark spacairred peivie Bebpllatarras, Rrefsmit- Re e deider SAEnR SGHISSPVLE BF 895 vote is
stored for later-prgiegssiagnlf ant urder uotes Habovetingeselecidh serdddebelier beoouwmed:862, if the

applicable law %gx(?l\é%%ﬁg the vote. In any event, the trail ballot reader should be “read only” and have no
memory or ability to store or transmit the voting selections from any ballot, whether by template

and/or image, thereby to assure privacy. Le. itis for vote checking only.

187] FIGURE 8 is a schematic flow diagram of an example ballot reading process 300
compatible with the apparatus of FIGURE 7. Process 300 commences with passing 310 the
voted ballots through a ballot 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 bailot
formats. The ballois 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
391 each baliot and then decoding the voting selection information thereon in two decoding steps
323, 327. Path 320b comprises reading the ballots in wo steps 322, 326, wherein the voting
selection information is read in second reading step 326. In either path, the ballot template (e.g.,

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



[ 100] in addition, if there is a write-in voting selection, the fact thereof is tested 368 with the affirmative
result of the all regions counted test 356 at path "Y" to determine 368 whether the contest is voted
properly considering the presence of a write-in voting selection. If not, then path "N' is taken and an
over vote or under vote is recorded 364. If the voting selection is determined 368 to be proper, then
path "Y" is taken and the write-in voting selection is processed 380. [ 101] Following the counting of a
voting selection 362, an under vote or over vote 364 or a "Y" determination 368, testing 370
determines whether all contests for that ballot have heen counted and processed. If not, path "N" is
taken to the next contest 372 which is then processed 350 and so forth as described. If yes, path "Y" is
taken and the next ballot is then processed in like manner to that just described until all of the ballots
have been prqrae&@dmm@vmﬁﬁggéﬁé&%@?ﬁ’@@éwt%‘éﬁSék?ﬁ’i‘?{jer&sg?fﬁ’f‘%ﬂ%?ed 330. [ 102]
Separate proggssing.A8a.ofWijkenoviingrscieationsny froteecaiolonsnaiodfy.dfer all the

regular voting selections haye been tabulated, Optionally,.the write-in.vating selechiens may.be
convened to é%anumeri%%ﬁ&%ﬁ&%%@%ﬁt%g (E:) \aracter 'ree%loénition OCR) 3§%HT e stored 366
0

images of theofiteritingitifigreslectiorromred daen drendined 382 Paith saiebifesponding result, if
any, and are gjsplayed.formanalRrecessing286: (aglutiny walidatiomdoy, elértion wifickals. The
display may be on a computer dis lay o the like Ig{em_agnlggo§ggf@%@ﬁgé@}x@&@@&e%&@s"‘?d and/or

1 i

required by aﬁﬁ’l’ﬁ%ﬁé%@ﬁ refera OF)I/ write-in voting selection images are "%i(gped" from the
ballot images d2@dine|thavedieidio D isaneiane thdieb iR ah PR cifp&dihages are
displayed on qne sereen or.arinted: 0008 Mg frida ijallyco cessed B8aypalid whtbeihaloting

selections are counted and tahulated 330 with the total vote. In.precessing wiitesingting selections,
either the cIiprS"é’éP}ﬁ‘Faﬁ’ér%pBPé}b‘Pﬁ)}%b%gﬁ %‘él %’I%I%e s associated therewith, the entiée ballot image

may be displaysitaicthedrigirial balliotirmmzise fredsodnedt 1ide Yﬁ%ﬁﬁﬁf‘ﬁ?&&@%ﬁﬁ’% 8. 'Where the
ballots are reag, Qﬁﬁ&{ﬂﬁg&%@\@éﬁ@ URARCOMPAEKSOB.tH Babadloldermplate odbhichesresdit of reading
. ISt

the ballot is stored, and so the original ballot is preferably separated. and kept for manual processing
386 of write-in(FeiflEr SRTERHBILC FLERD A R BILA %ﬁ[fg alir%éjé %?Ca pixel or bitmap format may have a file

size in the rangeief s=bodkilchytedoudpsating upon the format and the degree of file compression
utilized, but co Ehe as large AspledQomeoabytes witheutfileacompreasioniAcomputelitfard drive of

the sort typically found in a_current commercially avajlable, per COMpULEr, &G @fi80-100
gigabytes capé%‘?f%ﬂ@éﬁ'éayiwg%errg%ITYBiézﬁ(% fxrgaa reese?gr%ﬁg%%%%%?{ average 500 Kilob te.size) for a

population of 198iB08:votersnBnaionifofle seRBISTHEE brrd B s P toPEIEEN S for a
population of ong milian of, MAEEVRIEr SndMzkymically: delnealind imagestareistoreghénitighyon the hard

drive of a computer and are later transferred to nent storage media, 8.0, » - BRES,
read-many” (WERMFRYGRT Su }‘%3 %gsé‘ho-}ﬁo IS m%F Irgﬁgfterm gtorage. Reduced images, whether
by COMpressiofbrmat represented by a ballot template, and the ballot template corresponding to the read

identifier is selected 324 from a database or other collection and/or set of ballot templates for

reading 326 the voting selection information from the ballot. While the entire ballot may be read
326. only that portion containing voting selection information according to the selected template
374 need be read. Thus, each ballet of a mixed set of ballots is read according to a template
comresponding to the particular ballot format to obtain the voting selection information thereon.
[ 96} ¥t is noted that the foregoing reading/imaging 321, 322, 323, 326, 327 of the VID
and voting selections, and the template selecting 124, 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 substantialty contemporaneously with the ballot
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 tempate
selecting 324, 325, the decoding/reading 327, 323, 326,327 of the stored VID and voting
selections, and the iabﬁlaﬁng 330 and storing 332 thereof may be performed after some or all of



and/or by "clipping" the portions of the ballot image that include mark spaces, write-in voting spaces,
identifiers and the like, and other information pertinent to voting selection other than the standard
information and candidates names printed on the ballot. may be utilized to reduce the quantity of
information that needs 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. [ 1061FIGURES 10A, 10B. and 10C are schematic diagrams of mark spaces 112 of
a ballot 100 marked in a variety of ways and of enlarléged diagrams illustrating details thereof, and are
helpful to understanding a preferred aspect for couriting voting selections of the method described
herein. [ 1071FIGURE 10A illustrates some of the various ways that a voter may mark a mark space
112 in makingha dtinghsel patioh e xadep ) ihark Spaed 1E2zehas been fully marked by the voter

so that it is essgntially 100% filled, in.padihars.isng uesion thapibeatekitiepded iga2dmark that
region 112a and it should be counted as a vote Mark sp C%%{%%&s artially, m Ii.e%%qg may be about
Tnar 5

50% filled in, BAM4E5eMRERP e VB R STEN A T eIk tHat TE5iBR T 195 Bnd it shou € tounted as a
vote. Similarlyi2miarkhs pawesribi:2e]ld0i2a@ne atdbcandishatRadiwith aairewir! i BpdeliRtamaEa small x,
respectively, and it is likely. thal ihe pakwasiniended anchsheuidibe sounted asiasotes owever,

mark space 112f contains a small mark that may he an inten etd or.unint%nd‘%g rr{gag%h%raein, and so
may or may nb19e 8t ALded StE: P68 PEXRR BET SR TR BB PEGPE by ballo Paadetin reading
ballots 100 mu3t bexeaddbtdetdmminenitickonesah mdd sphe¥Edlit 2mvenedricfisiadsben marked

sufficiently to 88%@'ﬁﬁﬁaRﬁéﬁﬂlﬁ@%&%@ﬂ%ﬂ}%@%@gﬂ&%@ﬁm@Ms‘ﬂ@&@lﬂo@IB@&:R&VSWOL The ballot
reader produces a ballot image, whether of the_entire badlot %r opa%ﬁnportions thereof selected in

accordance witFHE SR BHLabIE BRIt Eshp e Hh a1 855 P18 BBR AT A PRI Y 67 Bitmapped format,
e.g., a TIFF ob&d3 MiPiimagerdrethechitiappéd. formmio Badllot images in such format may be

produced directly, by a commergiallyAvailable.office.coRirk-Qlsseannen ormayheicanvsrted to such
format, if necessary, or may be provided by a specialized ballot ?ﬁgnnin a Ea@%s,% 10?1FIGURE
decoded 326327

10B illustratesCaREa#THE 1o A 0B THOEFRIEAESREIES MArEH SR Space 117, Based on

the applicable soabustempiatece gahe: termdl 486, sele dte i8R s BRBtrormuditian cothenpsissimé allot

templates using the V1P numher readidlecaded.332, 34340m thabalelir aunbes phigading regions
130 each including one mark space 112 are selected from the b ﬁl!lgltgﬂgna{g%diach re%(ilggdrerglon 130

is preferably shght YR PR D GARIGHL B Mk Sp AR i incaded’s farge

11
acﬁ”reglbn mclu
number of pixekni3P asiikistratedby theidotteth gridiines te. gojacgrastnting anByerderaiber mark
space 112. Marlk; spate 312 includes mark 140, e.g., a mark made by a voter to indicate a voting

selection. o
[ 93] In addition, it is sometimes, if not usually, preferred that the printing and/or

publishing 334 of voting results be positively blocked prior to a predetermined time, &.g., prior t©
the end of the time for voting. This, for example, allows absentee ballots received prior to the
election to be authenticated, read and/or tabulated priot to the end of the election period while the
results thereof are not available unti} afier the time for voting is completed. Advantageously, this
may allow clection personnel to more sfficiently process both absentee ballots and the regular
voted ballots.

54} 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
yoter anonymity and privacy, including publishing voting results on a ballot-by ballot basis, e.g.,
via the Intemet, 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 desirable for

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



1101For clarity, only a few rows and columns of pixels are illustrated, it being understood that a large
number, e.g., 800- 1000 pixels is typical. In one embodiment, reading region 130 includes about 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 differe?nces, reading/imaging differences, scanner
lighting variations, sensor noise, and the like. 1111Gne preferred arrangement for determining
whether a mark space 112 has been marked to indicate a voting selection is as follows. The maximum
number of pixals;132 thatraguaik 146 edetchdafkeni(agathdlmmiibedoblinedkapieopivels”) is
determined by bliaging. e, 30swmRandl oiels.eldhe utloselubakapacadilfimmdpe tota
number of pixc—‘ﬁs 3 in‘t ading region 130. For the example embodiment, the nymber.of maricable
pixels is 900 “f tgodiged2gixise FIEEPIA: FrefRse e R ATEEHIIY @5};?}\*}1%1%%% Bixels (e.g., the
"voted threshedtdisesiahlishadifordateralinng dhanalarank Spave] Zaragdieen prikéaoted). For
example, voted,hrsholds.qf enieen ahULPOR. AndARAULEB06 Al dbe MAKMLEN AmaRYOf

ave

markable pixels 1. een found satisfactory, and are preferred, although higher or lower voted
thresholds ar@ssiifsrasesrirane e aa utis aadin iR se AT EUOIRY TRPESHSTE Were to be

utilized, the effegi-s: thatibekeaterischéipgmeguired to more fully darken the mark space 112 in order
for a voting selgefion to be.congidered as such Ifiadoweinsroaniads yatedyashald i established,

then mark space 112 outlines’having a positive tolerance and/or readint% "n%iﬁse" could determine that
a voting seleceondrainBEefimaNe HABAHBREVAPHIBRABDI AUSHE L8 BREERoIHESH about 10%
and less werefunditosproducesdcadingsiet shvefingsstlectioreitherenmdnebwastintanded. [ 1131To
determine whether, g xotng-selealionhas.een madk n Agbien markishace 4 ihesoumber of pixels

of the mark space outline is subtracted from the number of marke glxel , .and the difference is
compared with4Répradie e vrsdthrbShbd FHIdYs B

space 112 outlines that the ballot should include as defined by the selected 324, 325 tem;ﬁlate,

e mdicia 122 and marking

and so is not torn, folded, altered and the like, If the ballot is not complete 342, path “N” is taken
and the ballot is rejected, e.g., is physically separated from the other baliots for mapual
verification and processing.

197] If the ballot is complete 342, the path “Y™ is taken and the ballot is tested 346 to
determine whether there is any write-in voting selection thereon. If tesiing 346 finds any one or

more write-in voting selections, the path “Y” is taken and, preferably, the portien(s) of the ballot

immage containing a write-in voting selection(s) ate stored 366, preferably along with the ballot
VID for later verification, if necessary or desired. Typically, write-in voting selections are
processed separately from veting 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, 1.e. those made by mark space(s) 1 12.

98] 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 2 “Hght” (e.g., not marked) pixel or a “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



additional safety margin against erroneous reading because the number of dark pixels of the mark
space outline is subtracted both in calculating the voted threshold and in determining the number of
pixels that have been read as marked by the voter. 11141In the example embodiment, a voted
threshold of 20% is equal to 160 marked pixels (20% of 800 markable pixels), and a threshold of 50%
is equal to 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 pixels of the outline of mark space 112 and so an unmarked mark space 112 will be
unlikely to be erroneously determined to be a votlngzgelectlon [ 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 preferredieltitris aohrecésga s dastribdd thivevfe e Aftér thvditindotd/arecrend/ithaged, their
Might’ and "dagic pbels eunied and sierad Andwatingiseleatipnasaunied andablated with a given

predetermined voted threshold, the predetermlned voted threshold may be changed and the voting
selections rec%ﬁ?ﬁé@é%@?@dﬁ%ﬁﬁf?d"ﬁgiﬁ‘b e SSFEHORGREBNd "dark” pixels counts, without having
to again scan(ty® 31 ballatsiidhisisiperformedgucklvitic slebtromical bz efkouethksyickednfor

scanning or oliGIWISE PIOERISING. e ANGInaLRaREr BADS. AR h@k@%ﬁﬂ@g@ﬁ, mayRedrspected in
case of a question. 11161 Thus the effect of changln the value é ‘gég"é)ﬁ ned v d threshold

on the tabulat@é‘@é’éﬁ&ﬁ?é@ﬁﬂf‘??%‘y%%mﬁ% @1?11%?718% “&iéction result
(e.g., the votenmargim @iotfmmilnmm@a&m@tﬁaﬂa)cﬁdﬂ@lefermrﬂm@whéﬂqembmwﬁefép gpgighificant with -

respect (o the,oLgame, PLIE alestion-iheredhe Ralleni Diissessaated e stared pixel counts,
as is optional butis preferred; the ballots for which the reading o ﬁge votln%‘ésl C'[IO§ IS changed by

the changing BPERSTHHE EtETH IR & aTHHRESHOI e bR TS hfied® BRaS & SbtiiNed for visual
inspection by V@Hﬂ@@jf}elalseamnmmw tiﬁheaﬂtffé’?emccésnmémMgtmgmdgcseﬂ?e‘bn@m(prmﬁdéd by the
foregoing balll 5agig 39 SRHBIAAARASMEY /2 PRERIDUAL ke elaliyelnsymalh:and so

would not be significant in terms of an election result in all but the cloﬁg% ;ff electlons 7]Because
the counts of dHFkArBRAT PkSRHe S0/ E A S PHB I8 H Bl Bt &1 5%%1'8?555% iti§'quite easy
to vary the pregatermined thfmghal@bﬁeﬁwmab isuahdcisimed a6Zotedq rpatkdd} madlispace and to

determine the ugjiance it iberaioherorowartireshaldhad hes Willzeei: @biohar or lower
percentage of[f area of the mark tg@jces 112). For example, a typical pr determgwﬁ%d threshold

level might be &ét & 28ues50 480, %‘Sgiﬂﬁ%"‘fﬂ%éﬁﬁﬁ ASSHEre e IR ES O Rted using the
predeterminedithspahbidoitiis: (Litecs asyptd perfddniondoprmere deowitsiwithitgedhrgsholl set at a

higher or lower th §S“§'& leyal tilizingsthe, storad counis ofigbtand dayk pixels withewhihaving to
re-scan (re- |mage reprocess the ballots.
is determined 368 to be proper, then path “Y™ is taken and the write-in voting seiection is

processed 380.

{101} Foliowing the counting of a voting selection 362, an under vote or over vote 364
or 2 Y™ determination 368, testing 370 determines whether ali contests for that ballot have been
counted and processed. If not, path “N” is taken to the next contest 372 which is then processed
350 and so forth as described. If ves, path “Y” is taken and the next ballot is then processed in
like manner to that just described until all of the ballots ha;ve been processed and the voting
selections thereon have been counted and tabulated 330.

[ 192] Separate processing 380 of write-in voting selections may proceed as follows,
typically after all the regular voting seiections bave 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, mncluding
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.

i 163] Preferably, write-in voting selection images are “clipped” from the ballot images



[ 1181For example, where the ballots are initially read and decoded utilizing a predetermined threshold
of 30%, the results can be tested and compared simply by setting the predetermined threshold to 20%
and recounting using the stored counts 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 in vote tallies generated using different predetermined thresholds of Light and dark pixels
will determine the sensitivity of the vote count to 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 stared 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 whighi thesvbtingiceSiilt shangestinhertthenprédetetiminé trtipesholdisyalisdomay be

identified by t@@@eﬁ%%%%ﬁ%%‘é%@%‘@{;&@@rﬂkﬁﬁ@i%!%@s@a%%%EB%Q%%EI@ edeermanual inspection,

e.g., by an election official andior a court or other authority conducting an 32 examination of the voting

result. [120! T RO eAE et A 4T S Sl fani et SEoHSS IR M AtiEHRs TGS BARBSBF which
voter intent majpbeal imisstiediand et oifohvidesaniéans weteby thebhalofs mguésticnmaay be identified

ant eva'uatedm%yt@éﬁggi;%!égo%%wgglﬂmﬁm?f&% furpary iRtaIvention. i thisatanggment had been

utilized in the Novem presidential election in the United States, for example, then the
recounting of VOt& fie CRHePESERae! PR AT 3PP SRERANSI L RAH PSP UG feker and
accurate, andrssaly dlaxaibeen figedifromethamtaintandgmbaiassmeftdf panisandrudient for

interpretation. H«}%%%fL%clé@%g%%oiy%ﬁ%@ﬁ?%@%@@&%‘; view of a portion of reading region 130 which
ar i space '

contains a portion of a mark™140 in mark space 112 (or of an outline of a mark space 112). Therein,
dashed lines ihfithte rowsdyHo Palighares dhfixe! & Pmap fesmeE @A it Wik 4 HoriaTEdf a mark
140 (or a markSpageklida eutiashilngupetimhphead; aidpirels:d 320&r ecdesigiiated lzsdboyt” where "X"

s the letter of 1 1 Ng1eql aNd 1z, is the MBRSAOLIAS SR ersl: o dheglabiow a

column 1, is designated as pixel "a-1." It is seen that while a mark 140 completelx fills some pixels
132, it does nSTRTENTRBINEIE R T SrEBRTARI AT ST P ERNE%S: $hus R Ltk s g ded to
determine whetherignyagiseny pixel foi ik iandss lightihire] is netdardQo kilobyte size) for a

population of 100,000 voters. One or more servers may be utilized for storing baliot images for a
population of one million or more voters.

{1065} Typically, full ballot images are stored initially on the hard drive of a computer
and are later transferred to permanent storage media, e.g., a “write-once, read-many” (WORM)

medium such as a CR-R disk, for long-term storage. Reduced images, whether by compression

and/or by “clipping” the portions of the ballot image that include mark spaces, write-in voting
spaces, identifiers and the like, and other information pertinent fo voting selection other than the
standard information and candidates names printed on the baliot, may be utilized to reduce the
quantity of information that needs 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, 108, 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.

[ 1671 FIGURE 10A iltustrates some of the various ways that e voter may mark a mark
space 112 in making a voting selection. For example, mark space 1122 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



[ 12210ne convenient criteria is that the pixel is considered "light" if the intensity (brightness) of a pixel
is greater than 50% of Ml brightness and is considered "dark" if its intensity (brightness) is less than
50% of full brightness, although any other suitable level could be utilized. Thus, illustrated pixels b-1,
c-1, c-4, and -7, among others, are "light" and illustrated pixels -3, d-6, c-7 and b-8, among others,
are "dark." Other illustrated pixels, such as pixels f-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 f-1,f-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 p%?el and each pixel is datelined to be either "light"
or "dark" and the total numbers of "light" and "dark" pixels, respectively, are counted for each reading
region 130, asmdgseriiredabiove xRecsusé fecproedssing of edet readihf pegionialBomskdéscribed

above makes proyisian for vasatians in readingichatacietisticentig AcrHany: ofeaunting.efivoting
selections is not particularly sensitive to the predetermined intensity threshold t%at @%lgzed for
0

determining "IFATAHECaRFRAHIREE: PR KB PRaBE oreter & IR LHDIS €'Y metrical and
tends to avoidcRestatistigakbiasaewalds 33 dietdrrandindgs Whethdatahy rgivenapikednidg:a dight" pixel or a
"dark" pixel. 1124IFIGURE L1 s g.schematic flgw diagramyofan.xAmple-Rreasssi40ffor generating
the ballots of FIGURES 1, 3A-3D and 4. In process 400, a ballot is generated 410, 410" including the
contests and/dHEie48b AR HETRESeHEEIG A EOVEIEIL TER SRR HBIRCiAtEriStion entered by election
officials prior tp1a8j electiokadlylitadlyyelectiondificidogendrate rmadatptrist 408wisbbdloforms (styles)
for the variouslusdictons distis uRlincIecaions.Ad ek R0k nihie 6asecala arimary, for

e

each political party, each being associated with a particular jurisdictional portion of the voter identifier

(VII)). In printing et Repiio pratasorirat R ERa Bt Hiitte tEEBRSEHEBRIEREST in
accordance withdihe jutisdietiahal fortientief @iparicularcy/iaréegs, thatlof geaeddticrrasideseribed herein
andlor in incorgoraledl AiG ABRISAIIONS OIAZA0.Anekl0I265 38k 2% Ballals may e

generated 410 With' a complete voter identifier (VID), i.e. an identifier including the jurisdictional
information (e §.2 &< aeee- 88e e R AR I ah dSHUIdBRERR I G THBI 387 Y 4R Bifted 412 as a
set of unique hallets, withenimadvanee:fidncgiectioficandéozriien «emabdoryardéie sticnioBaliots may
be generated 410" with a partia - identifl |-ea2R ddgniifier.including the jurisdictional
information (elgmf%%ﬁ%ggl%%%h%fétﬁﬁ%ﬁgyeﬁa%gﬁda set of iden%%g, ballots either in ad ance of an
election (e.g., €8lentional BHAERGS BHGTSFEH: HRafREE P LILaT8Ho S SEHAEE MBI HE utilized
directly, i.e. with@utsthe: uniqudicdentifiepgitivi: ohiheddiE)tor g uhiguerardolrideidiél{e.g., field
387) portion ol yoley [JenUlictmay.he aspealad A mavdke-inied 4dG.on shedialigls (o

a e

provide a set of unique ts andlor may beéJrln on Labels to be affixed to the P(raiigged ballots at a
£

Later time. A l{8EEF-thE8RRIEYeHInE PSSR SRR S 0Rere tRATe 4 [ 2% SHPRHataB4%% on a
computer, for laigsisagn wrrifyingiandiasalthenticiting vited batistsheceived 4as4 andieriay be
without cComprogiging, Volg! ?%Q&y%ﬂdépglﬁngﬁ&%%P&'ﬁMsfﬂcﬁgaﬁﬁ%ty&vg%&&@e a

particular ballot’to a particular voter. Further, printed ballots including the VIE Bnay bgng ced into
envelopes, e.gliahSentEEBENERE PIEHsiHP Ah P EhVeopRe biPEGbmAtEH ey tp
the possibility efhumaniastiendhatoiayceempramiséegiivacy and/or anonymity.

F110 For elarity, only a few rows and columns of pixels are iliustrated, it being

t {¢reduce

understood that a large number, e.g., 800 - 1000 pixels is typical. In one embodiment, reading
region 130 includes about 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 balict
to ballot variations, e.g., printing variations, outline-to-pixel pattern registration differences,
reading/imaging differences, scanner lighting variations, sensor noise, and the like.

[1t1} 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



[ 126/In either case, the printed ballots with a complete VID and/or with a partial jurisdictional VII) are
distributed 420 for being utilized by voters in voting in an election in accordance with the applicable
election procedure, e.g., by marldng 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 34 election as the usual ballot for all voters, e.g., at
polling locations on an election day or days, and/or may be distributed 420 to particular voters, e.g., to
voters voting provisionally. [ 127]Absentee ballot en)j/glopes 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 4121-416.
An envelope voter identifier (EVID) may be printed on each envelope or later applied, eég_., by label,
that includes fieledsidentitjing the jisdit tiork apaoEToteppaievit BrtholrieliAkfue reading
randomly-gengy ﬁizi&emfiﬁéa%;ﬁai@%@ﬁ@ﬁr #Q thedDiilizediopitbe pabot. (The- EID may be

lo

utilized to identity the envelope/ballot upon distribution 420, e.g., sending/mailing out to the voter, and
upon return AP%3nd facilitates automated placement of ballots into envelopes as descripe‘d. ]
128]Marked (yated) ballots areirecsivetiit@shobl gf dosk eledtitls offididlsstHee hanetstiatielg ben

submitted by mail;;in:-Rersen.anotheraelivery haihod Bh1 thaeasa iplmerieahallisor ballots
for early voting, by deposit in ballot contain rs or ?&jivefr to an election %tfi)(%i%l %ta po}Ll{ng location or
other designatahsitiiieer g avtia (e aat Bxbe ¥ e%‘ provisional ballots. Ballots voted

BNaIor as oS iona
as absentee, ¢3tly:aricher forodisiosiadtvotimg ba iptdeard tyishoall webgeer i eptairdoaguidenvelope

after the voter arks:his,yating seleclisnsithereomand taamisin.eaveians dshen seatemdnside an
opaque outer envelope on which is marked the yoter's me arﬁd %gdre&‘r?btgc% (%g%i%pd&%ilggiction,
date, and/or ot AU SHE & Do Rs ERHEIPE SR dTor HE S dentificati signature of a

an
witness. Eachballptisatarifietle4d0sitiecthe infbrifationcoptsentageerossvibleielis Larsdisss election

officials to detgrmine whether hghalosealed.herein shoulshbeapanad-ane cauMercSHih

determination may include, e.g., whether the voter is eligible tq vo 2, S\évfgegg%régreesylgé r sfjgnature on

the envelope rHAtENBENAEGEIRR BRS RATHRRAT ISR BURT PEGIRNREET FBCSTs aralor whether the ballot is

a valid ballot fasdle Paritciilar etectiom{possiblyenelliding hetherstirstivallveds acdephéate of another
vote in the name of the voter).

[ 113] To determine whether a voting selection has been made in a given mark space
112, the number of pixels of the mark space outine is subtracted from the number of marked

pixels, and the difference is compared with the predetermined voted threshold, This provides

additional safety margin against erroneous reading because the number of dark pixels of the mark
space outline is subtracted both in calculating the voted threshoid and in determining the number
of pixels that have been read as marked by the voter.

[ 114} in the example embodiment, & voted threshold of 20% is equal to 160 marked
pixels (20% of 800 markable pixets), and a threshold of 50% is equal to 400 marked pixels, ina
reading region 130, Ttis noted that using the lower voted threshold of 20% requires that at least
160 marked pixels be present whick is about four imes the expected tolerance of 40 pixels of the
outline of mark space 112 and s an unmarked mark space 112 will be unlikely to be erroneously
determined to be a voiing 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/imaged, their “Eght” and “dark” pixels counted and
stored, and voting selections coumed 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



] 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 ballot 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. 35 [ 13Q1While a record of the VII) of ballots sent as
absentee ballots may be retained for verifying that the ballot is an authentic absentee ballot as part of
it being counted, it is preferred that the VII) and EVID be separate and independent of each other and
not linked, sobthiatstHEnid entitjoohtheudtorasriaieirdny Hisesdined (s raRaNCBEVES. Voter
anonymity an éiré%%sg{ﬁ\équdggéxmgepgaggg apeedwhera sibsiantiaifnupdiersefsuchdadots are

t

processed together, €.g., where absentee and/or rovisignal ballots are rel é’%iﬁ%@&@ﬁlg envelopes.
Ballots not valiifted may BeBarta &t %ﬁ%%i?cgﬁ%lé‘%rperfégtﬁ%ﬁ?alIygg; storing images thereof,

and such storgskimages inay-bet relsteditethinvbdregisteasorrasdaisee rlerdenae 1891 The
verified <qua'i&%%§g§£%ﬁdomu%§m% theRdpadATHescHRed hereimieghseakiGRESHY and 8) and
tabulated 430, without the need for b%%%,sorﬁg b%/ gﬁl%%ﬂo?\ﬁﬁdéoars s%%ya tds‘;xlgtgggg’&g%q@iction
before reading e EHHAMIGE D 16 YRt iNS Fie Feult of outcome of the voting. Before and/or
during the reagingsardstapistatibg: 6305 kreh diotsliviajobe difsdraditseribatedBy L6riBdfing the
complete VngL'ﬂE%Q%EJ an %‘&%i%%‘%@gé&%ﬁﬂéé& Qhiakig- M nmmherEdanibe sleatigriee.g., a
computer database listing the VID of each issued ball a.ndlllor Y é}%tane%alcgn pe%gﬂﬁqr@ﬁgn election
official. [ 132] THETFEIANIBURSHIETPIRY SRREON L B ANuTor Publiehed 432 as required by the
applicable elesfiamdavsoRieddrablyfdiheciabbiiitingiB sid/eretipuioreLsFess RS tHE §58til voting
selections reag&flre%g]‘% chhallotand she assecated Yid(R:ens yolingssoand)of that balint, as well as
als

tallying the vote totals for determining the election outcome, and a listing of the voting selections and
V1D (voting ret&¥d) fFSHEeiiPballots are published where the public can access same, e.g., on a bulletin
board, in a priptad)publicatiem:aadieramant drdrmet Ygkipiies Thesredde Ry BIFHRETHEYID can

access the Iist‘jjggnagtgéi,pqtg@guytgtgdgsego‘;gf;%@m&&&aﬂ&&@m{&&/ﬁ&&m@m atistybisdself that his
vote has been cotinted and nas been counted correctILy afnd acc rgﬁg%r Ogeerr%}gsgo\{&)ﬁ% refains a copy
of his ballot ar@fekedigegetrxyithy fEEamteSRIFIRAT beLitized i |

or correcting an incorrectly
recorded vote afiiarian imgteperlyviisouedifiest bafitedotrared fermitemisysdplicEBI ST 233]

FIGURE 12is g schematc.ows dingram efanexesle.voting pcess, 30 utiizmg Shestillot o
FIGURES 1, 3AC3D and 4, Voting district speanC ballotgﬁel%iger%te&é%% an g(g%%g}ggg{mz for
being voted. VERERSFOREETS FRPNESITTE e Rark eiEce s sh the bal &sponding to their desired

é ballot corr
voting selectiopm/ewshandsmittheid balotshiphatedrden dasiitdpisicabroeéed8i procedure. A

voter may cop %%ﬁ s ghhallonfariater chegking ihak hisiuole wasrepupiediandlivas counted

proper_ly. vote { IlaS}OtS e Eggrc g;/n?g}es}%w%eg%he ballots are initially read and decoded utilizing a

predetermined threshold of 30%, the results can be tested and compared simply by setting the
predetermined threshold to 20% and recounting using the stored counts 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 in vote tallies gencrated using different
predetermined thresholds of light and dark pixels will determine the sensitivity of the vote count
to 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 sach 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, e.g., by an election official and/or & cowrt or other authority conducting an



-and the received voted ballots are authenticated 522 before being read and counted. All the foregoing
may be as described in relation to FIGURE 11. [ 1341Authenticated (valid) ballots are read (scanned)
524 to read the VII) 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 VII) selected based upon the jurisdictional portion of the VII) 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 ballgts having write-in votes may be separated for
manual processing (e.g. manual deciphering and po‘?’gting) 525 and/or inspection and/or verification. As
described, ballots are read 524 according to ballot templates selected based upon the read VID and so
do not need te:heisstitecbydunsdictioft.and/or style prior to reading 524. [ 135]Ballots over-voted (i.e.

wherein moremask spaceg, thag.are permilied.i.be markard have-heenmattedsmayderdisposed 526
by being separated or ejected for manual inspection and/or invagliéjﬁ%tion, %;;](P/or. the vglid Qé)rtion.s of
e

the voting sel 8RB FiaY Ba PEESFAR A R AAHETAREY S50 HEH SHHRY 61 tRE BN D

reatment o o@er-voted
ballots under appligdhile ladve-Shme puisdictidhsanvalibatesorilr the votingrseiestionsiibige in

over-voted CO%%%&%&&‘?ﬁﬁ‘&feﬁ%ﬂ'ﬁ%ﬂﬁ%i&%@é&ﬂﬁéﬁz@@oﬁ%ﬁ&ﬁﬁ%@%@iﬁkﬂg@mé@gﬁfey,ote- Ballots

under-voted (i.e, wherein fewer mark spaces than are permitted 1qQ be marked .Iggve ?EEQV marked) may

be recorded s&paraTENF S8 SRAFEP IR ALEFORSTHAY BRIPEELPLEYS T&BFatsly B8 TE .47 Yor review

and/or for statigtitahphpisesindad the votingasdections tretdom e rédordabihtsabulztbd 530,

and/or under-v%tﬁglm s may,he.sgparated for manual inspection, depending on the treatment of

under-voted ballots under applicable law. Further, the read and/or ima%%zgei Iormatioq?,fgr each under-
ials.

and/or over-vdtbttballot BRI HItets TR TS AT SRR By E16 elid RODHHE 85# e Voting selections
from read 524aalotsdsirsaqreech 530 includif grtherl/sbBrn LB lier ff enredioh Wallorrl. watlké Moting

selections andyID; of gach hallahateJesorded andastored:as anindividyakiatingesaislaand the
voting selections therefrom are also tabulatéd 530 tq determine the r suI{tI of a\e/%tlg’g Preferably, the
I 1

information reZETREIEARROHIIE ¢ BAb SRS FeeSHI BING TNy SBROERG AL &

areé stored in plural
separate and ingdependentsyemany devices letg. pharedaritesdash ridntbriesnbptiddhCDLROM and

the ke, as deseriped.in IpGQROTaled RalshARRICALIONRA93.A96:2nd 1012RRA4ffos preservation

with the original paper s in accordance with applicable procedures. [ 137]When the voting results
tabulations are™bpafIsorEiitiEy e TBe MRS der 'Te‘g%sfft S ORI THEP LAY Hhia I%Oetrr{ll ied
results may beapestad/publivhes Siddiadsgeeondan deteret welthsiteyyigtlerdimg Botkdakeé eabsulated 530
result and/or the voting records including VII) of each individual ballot, thereby enabling any voter
knowing his VTD, e.g., from a ballot copy and/or a printed voting receipt, to review 540 the voting
record correspﬂfﬂ?ﬁﬁb‘-ﬁo‘fﬁ’ﬁf Wﬁ- to ascertain whether it was counted and, if counted, whether it was
correctly countegh2The posted/publistec534aisting the cordsscansideteti8igot Orihy thiosstyoting records

for ballots that were auihenticated 522 061N, COuIRA Sa4<530 Lubmayalsedackde the voting

records for ballots that were disqualified or otherwise not counted gnd/or not cor?&l?telycggﬂnted

and/or the factifersteDsigBEsD th iV Erh S W GRS SF WAL HHSE SBU Atad BRERS RE

or Rot completely
counted. be utilized. Thus, illustrated pixels b-1, ¢-1, c-4, and £-7, among others, are “light” and iHustrated

pixels f-3, d-6, ¢-7 and b-8, among others, are “dark.” Other illustrated pixels, 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, b6, £5 and d-§, 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
intensity 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



11381In connection with the steps of reading 524, recording and tabulating 530 and/or the processing
of write-in, under and over-votes 525, 526, 528, for example, election officials may be provided with
administrative and management tools, such as user rights and levels of access, passwords and the
like, the keeping of logs of events and/or actions performed, functions to export (e.g., by electronic file
transfer and/or via floppy disks, CD-ROMs and other tangible media) all or part of the files of vote
tabulations, voting records, vote statistics and the like, and/or for the printing of various reports and/or
forms, such as vote tallies, voting reports, vote certisgation forms and the like. 1139]FIGURE 13 is a
schematic flow diagram of an example recounting process 600 usable in conjunction with the example
processes 300, 400, and/or 500 of FIGURES 8, 11 and/or 12. for example, and FIGURE 14 is an
example computensbieehaispiay gelatirigetherétizhtexrecoaiakdoess and method 600 described
herein employs digital images of the original ballots that have been scanned and/or "pictures” of the

original ballots that are taken p%%the_ballot countj %s¥stems. This mefthod 6004&%?plcj:%grb e
irrespective of WHkther thé ‘BRI COLtITGHIS A LRI L8 TSRS PRIER 45 In IHE Voting precincts,

e.g. as when thebubitersfSUGTIRER i balidtsct béngeomsetDarbedtintadrmalirdduli Or whether ballots

that are cast (apg sollactedhklocallyare . counted LeRLtalikda:Oneilors glegtian: affica:-@s:itser central
location, and whether counted with ballots that have 6%2 Qtgr‘ﬂail dinor fEiroa'?'!)ed off s%%p as absentee

ballots, or separ&sh Y PIRERTHGSREITRG PR AR Te & Proeees L ASA g et smaiSudes the
displaying for #@¥isikatib-batiot sreR $orribt theoosiginalibaiotsioius by bine legkietrranthdaBigew is for
one contest oL far all cONtests ARG WRGHRY itdador aihalls iorasampling pbhaliats.
1140]Typically, but not exclusively, recounting,is }ﬁ’d}t refer.to E\)/Zg{é?gllr&%the resutlé a f%?reecmc race,
question, refer@rtiR Bt BRI CSTIESP LG P IRH I the RS Blte FUeRPHBLE” S5°0r s
challenged. Alsedypighitymblut dottexciiitelyofin agditisagseith tberbisdiciverifyimeptd results from a
sampling of b%Jé?&m[eQ/ﬁifégmbaz@@g@mm&gfay@&m@gﬁﬂ@@ﬁeﬂﬁwmﬂyo%&m&m all races,

es

questions, reférenda, and other contests, 1 141]Typically, recounting process 600 is only utilized after

the automatic ﬁaﬂ&%&%@%&ﬁé@%&éﬁ%@%ﬁﬁ&ed and closed, e.g., after the election time for voting
has ended and tk$ countirigpiimehab ttatingofballotsbastisrdanpietedknBbth (Mahuead- récounting alone
(1. recountingyiifiehigisen0hauiptatic Mashine.scantiod.and.oeyaind ehite.aitiea) scan

a

ballots) and manual recounting with automatic machine recountén of th§ Efonptié:d%l agcanfballots are

provided for. AASTETF FdsksaRT Hnd ants i ASS OSSR X8 ERRG RS Breferred
whenever possibigyimadiuat codumting”(semelasionababdtrecaurtiggdratai s ofphocesddl masr be needed,
€.g.. as when EQ&I&Q&@W@jﬂ%ﬁ%@&%ﬂ%{%&ﬂa&ﬂf&%@&%ﬁ&mﬁe@ @Qunting sensedbe done or

that manual counting is the only allowed method. 11421Recount process. 600 may be (tante]red, e.g.,
following step FSPHRSSALSF BroSe<E SEHIH PHEGREST Brom5ming L5430 6F 235 5T Brdess 400 of
FIGURE 11 ordatiawingdie pob3Bnafticessis@dof Fid bRERaT vefbitohviingctegearibéboaicounting

and/or recounting process,600 inrelatiends afiow. char-diagsamdthereotdyismeiedribatprogess 600
may be utilized for manually recounting ballots or marking sheets tha%gamﬁgre\gﬁusy been imaged

and counted eRfeRIBHLT @K e IRt * GPISPEIRTIN HARARY O5TRHRG BATE 6} Matking
sheets that haveigrevitiuglylbee minagecthaddforthiatabe affiaced ihccompddtidintwith lsrodess 600.

A list of the voter identifiers utilized on baliots may be retained, e.g., in a database on a

computer, for later use in verifving and/or authenticating voted ballots received 424, and may be
without compromising voter anonymity and privacy where no record is kept that couid relate a
particular ballot to a particular voter. Further, printed ballots including the V1D may be placed
into envelopes, e.g., absentee ballots placed into mailing envelopes, by automated 2quipment to
reduce the possibility of human action that may compromise privacy and/or anonymity.

[ 126] In either case, the printed ballots with a complete VI 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, ¢.g., by marking their voting selections in the
mark spaces provided, 1t is noted that the ballots may be disiributed 420 in advance of an

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



1 143]Counting and/or recounting process 600 initiates 602 a count or recount and preferably requires
persons involved therewith to pass an identification and/or security control 610 in order to access, view
and process ballots anclior other marked sheets. Controlling access 610 may comprise entering a user
name and password 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 %nd/or other sheets that are markable to indicate
selections for purposes other than elections, e.g., te”sﬁs, surveys, lotteries, and the like. [ 144]Manual
counting 612 or machine automatic recounting 614 OT manual recounting 616 may optionally be
performed at thisipointifdesitédi@ftiohabmamsl souhitedediomay incladndsriidal tounting of

original ballots, g, of printedballais fm Sipresimages.o! ofginahallaisOpsisnabmachine recounting
614 may be a re-scanning, re-imaging, re-decodingband re- ‘3%1?1{}/5@:%0% %{iginﬁflllgaﬁ%rballots for
comparison wifi¥ the resul@ﬁ’fﬁ‘é‘“&?@iﬁﬁ’ﬁ?@ﬁﬁﬁﬁfg,anz?{gﬁi‘a’ﬁj? d&e8dng and tailying thereof, and may
further includeanindsitionaloeigecendracs pantnagrreintbging! vecd devanid Bhd e-tallying for

comparison with e fifSLIGrsaann t@%ﬂﬁ-&{%a@%{&r%@@gi ngvangre-tallyingitbewofl Aliesaatively,
automatic machine recounting 614 may include re-de Edpg of the ballot 'ng%gaes 1o1j\11:¢he original ballots
that were stordtarsiyars 8eithiadspfirng g’(?dﬁ‘?ﬁﬂ‘é’fl%%gi ﬁi AP aetsding thetest e'g., when the ballots

were cast or gendiet-Qpiiendldasifisglirecolmting 8t 2 thay/Be thizshmdadaietn JakdoliRting 612
except that it Cour?%%l%h% thanasibe.jirhcaunting.t 4nlhelesing ererigmng ald:af adallot style
i

or ballot tempfg%g entifier, sometimes alsq referred to as %j risdi‘gttio?bi%iegtifzi%,ed‘gffg%% the ballots to
be recounted. BB ERGH GRS HRSM 4G S0D REHIRIT PUSF BRSBTS AN a/OF templates is preferred,

e.g., as by clickingi®d.a menu thereof on a computer display, to facilitate the operation and/or to limit

the ballot styl iggpunt shegts.thal ate, agesssibley.dheol workersandier-aleationsafisials in
accordance with their respective role-based permitted Igvels_of a%cgss gto.b%lo(t}gs QQP agstjgggevoting data.
Role-based adedie A&y BEMIHY Bbrmatcsiy by tHe Particls Scceds Toke ot Smart card
possessed by thie-pal wdtkeks antl/osteledtickoficialeis astoprovideladditioratisystenifsdurity.

at a polling location or other designated location, e.g., as the usual ballots voted and/or as

provisional ballots. Ballots voted as absentee, early and/or provisional voting ballots are

typically sealed in a plain opague envelope after the voter marks his voting selections thereon and
the plain envelope Es then sealed inside an opague outer envelope on which is marked the voter's
name and address, the election, jurisdiction, date, and/or other particulars, and a voter signature,
and/or the identification and signature of 2 witness. Each ballot is verified 430, Le. the
information on the outer envelope is utilized by election officials to determine whether the ballot
sealed therein should be opened and counted. Such determination may include. e.g., whether the
voter is eligible 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 bailot for the particular
election (possibly including whether the ballot is 2 duplicate of another vote in the name of the
voter).
{129} Upon return 424 of an absentee baliot and before opening it wo obtain the baliot
fherein 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 whorn is was
provided has voted and/or for disgualifying 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 bailot therein is counted 430 as described.



| 1461Manual counting or recounting sheet(s) corresponding to the selected 618 ballot styles and/or
templates are printed 620 to be available to the election officials and/or poll workers conducting the
recount process 600. It is preferred that a recount sheet be generated before the actual recount or
manual counting of ballots starts, and that the recount sheet can be automatically recognized and
processed by the voting system scanning equipment when such recount sheets are submitted 660 for
counting and tabulation. Typically, a preferred form of recount sheet will be generated in a format
similar to that of the original ballots to be recounted, the similar layouts thereby making it easier for
data and counts to be properly entered thereon. Alsé)stypically, 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 boxgsiz#ito whictwitie raspectvedigitsodbiiietsecauntnayh éadintened, xathiantdden the mark
space ovals opiEs alue arianeLPallel. kAT shaud B neled oAt piaress 00 maK e

VETL h L
employed for au fting an election and/or for performing a recount of anelection. One principal

difference is that theaf sty S Rrphngor eorisaedal sfeu W caty s hianksdis verifsd against the

correspondingderigingd hallets, revheie asiiaoie eadifisone efmrbsefarticMatecontestsazedierified

against the original CoNt A EOMIR o SHEh coNesle, ot A0RUE B LSO ANERLNOK ypically
h ' h

be formatted ' 40 have all contests thereon whereas in a recount the recount sheet would preferably
be formatted to2havis s aljeHes caR ST ERtd Bémgraesdfan therearrlanse feBihtYheet will
have all contegisdagingsesotinieciantiopauidiiedxaind forceachatf thoseiegntests tvilshuadall of the

contestants andjpr chgices 'isted-b%’g%m?%%%w Quissiant wiline. 3 spagefor entering the numeric
OMF ing ’ '

h
count along with op%gallﬁaﬁ?srénaaaer MR) numbering ovals or boxes for ent_erin? the digits of the
numeric countstfdt enablindairdhia st on wiser the rsedamtsrrietDsres&hm8a, e.g., on
pptical-scan VOlRgraTLIRME) tanf %anamm,r@eﬁm@ma@ﬂmmm@ edstilirofna/pasticular contest
s challenged, balh (geoRnie:and aulie Iianbe eanliRd oL deRd sl RIBSHIR.AL DG Or more

contests are close. e.g..wi % or 1% or 2% either abs.o’lu%:e%%y or in relation to the number of

voters voting Atfdiesitaalprse e/ pelirnba rodmseRi Ghpdisaitiiyis e E Barisiing basis to verify

the proper opeiatiR/akkacewasy ohvetingreipment1Di4edn methbdH00sisharboatint sheets

can be generayed, and printed 029, csRans'ye 19 & SlaPIG AN IPHL 918 G aLomalc input 618 of
f the %éillo 0 d it b

the style o e counted, and prefetably with a machine-réadable identifier of the ballot
style identifier ianatier Ricpmel rpsesanthereecdion ofiiBallot style identifier plus a character
indicating recountsheet agrepeafivcatsuikfixt hathine-teadatile hareqaebstedy; 1asargbdidignsional
bar codes) or gther machine-readable identifiers for ecifi S may be
utilized. It is p%?earpa{%ﬁ%a%fga%%ﬁemé%&ggﬁigr %fﬁ)%%@ﬁ%t?é%ﬁ%iﬁggﬁﬁg%ﬁ %:%Sln;t%g%ﬁ%ge%%%}gsglected
618 from a grd@ﬁ?é?ﬁ%?%fﬁé?ﬁdefrﬁ%wfb?aé}@&wPéi‘&ﬁifﬁ?ﬁ@n@éﬁ:s."%ﬁ"e’f@‘& RE&EbFYElot style or
form is inputtegs 68, thelresotat.shestpenalatedifi20 theafecablyisoha ste trifeiiirthatclagely

parallels the style oIS Shacl o Balh PuiRd so Matis e s ARqlieRPaRdence In layout

between the sheet oﬁ)aaquot and the“recount sheet that eases use of the recount sheet, thereby to
reduce the liketH#isosbf HUrBaIFEFRserR. it eFe PIRbRaBAR pakior ot cedus s SRS Lol ddsrFithction
618 is preferahlyisantrelied 8 10byuses-sameaiang passidioid andlesondtd Aomathinkereadable token
such as a smayt.card.or RE1D tag orfob that i ifies the individual election official o whem it is
issued. Optioggﬁ%,%ﬁtcfél?es?tei?g‘rb%u%%(g%ﬁ%c%e\g}seto en, etc, prov%es%#or role based agce&lawherein the

degree of accexssuerkiatBiws trrevrytererie FRPEGHS RRHBAIHE Sdsass toKERLERERIed“Also

preferably, recauptshepisishouiddavespaaesdor ihesighaturadadinifingseprinisofdigpoll site
officials, poll W?ﬂfgrs election officials and observers to indicate they did witness the recount and
verify the coun reco“r%ea%mhe retount sheet and the process. 41

{133] FIGURE 12 is & schematic flow diagram of an example voting process 560
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. Voied ballots are received 520



[ 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 decodable machine
readable identifier 634-N, a ballot identifier may be and preferably is assigned 636 and the ballot is
tested 638. Preferably, the ballot identifier, Whethergrﬁcluded in the original ballot and image thereof, or
whether a recount ballot identifier assigned to the ballot image is unique so that both the selections
originally decoded from the original ballot and the selections determined by the manual recount may
later be reviewedheresins! wiehtiibre is avilmppesdfeibiierniamarréepdiraEdisidh Mo that the
selection recqided:may.beLinked:in-thg speeifie Patioketh the original ballot and the ballot image
thereof) bein recounted. The unique ball tbiagentifier IS Ip!)g‘efera I%]iftcord%%aw Witgeghe manual
recount of thg{ fdctions éﬁ“fﬁ&?‘ﬁiﬁf‘oﬁ"% 198 BRI FEEEne S get, T1521Ballot testing 638 may
include, e.g., atthenticatiomdbrifyitu achallotidertiflchagainkt. dHstong selsdiapamaskedsiknown valid
i(dentifilers, gelg%ﬁ%l}hﬁlég ggm&%g@ﬁ%sgf g%%%t%@ﬁi@@%&&@@oﬁ&ggfﬁhlﬁﬁjﬁhﬁﬁéﬁiﬂﬁiﬁpﬂwﬁﬁﬁhegtf ballot
complete ballot), checking for under voting and over votin eli may he conducted from
the informatioﬁ‘ecgmaf’ﬁ%%%e%nbﬁﬁ%diﬁ?%@m "T%Fé?lﬁ%ﬁé a?&%é%ﬁ?n&%éﬁ%%%?&%% B%ﬁeotdecoding from
the ballot imagéithénmaek spacésiutieng selortions)itht harsite chrimdkedosnie B4t as decoded

by processing,fhg haliot imade, &0 HIZINg he.sama-Hesodinarosessingaswasdidized in the
original decoding of the ballot images in det rmini[g% and,cgu&t'n Cf}g}?.vote .in the, original election

process, e.g., HEHRIHTY Prote S 306 R0tr 5P E02 FIE TR ATl AR B AaTy

y and optionally, where it is desired
to review ballotsifhere. the dasrking biloreucreadféimark dpacebatighrplienspiivied srsefiastionable,

e.g.. might or pight neirbe eounied asqing Marked tesind A38waxinckdesirseringthe ballot
image using the first and second predetermined threshold levels of %%mts of d?{elé%;n /or light pixels of
e

the ballot imadd$ descriBBHCEHBYE THOLS DEHET SR B iIEEods GiREFSR 2t the two different
predeterminedrikeshotd tevels:rial) thervbéseledtdd foromiupsmtaind/ordesvRsforahtebn a prefer-ntial

basis, e.g., before ather hallot imayes, % #R eXRIusiHERATIe. @ BindubrIadhaY-1e te-arly ballot
images 100-IM that will be recounted and/or reviewed, [ 1541The 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 ehseivéred S0l ted@:dbsenibesicobsenvd s teprestrting thdepenicabkdatheSids The

displayed 642 jggglggtg%gg%ﬁgﬂeigggﬁgg hepcalbaliphimagsas.ti balletwvas imaged in the original
ballot scanning and decoding after the election, or. may include the %cit%al baAIot |m%%e as the ballot

was imaged iR BEHBR A A BETHE QAL FREURGRY SPEFATSH BI4 oF nay if

, or may inc e a combination
thereof In additibaethéwesuitskchial diaestngréS8tajaisukbe WisphayeragitRanavitly themdefual ballot

image, e.g., on g padiomet e displaysenarals fomdheacipalbgliolimagerprbighlishiedsandior

superimposed sutaguosgcg?gu?p&}ye?)l ggclil%gel To%%g ’Sggc%t?nosrphgyggoaélgrg ;[Qc%{'ge?df and tabulated 530, and/or
under-voted ballots may be separated for manual inspection, depending on the treatment of
under-voted ballots under applicable law. Further, the read and/or imaged information for each
under- and/or over-voted ballot 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 ballet, L.e. the voting selections and VID of each ballot are recorded and stored
as an individual voting record, and the voting selections therefrom are aiso tabulated 530 o
determine the result of voting. Preferably, the information read from each bailot, e.g., voting
record of voting selections and VID, are stored in plural sépa.ratﬁ: and independent memory
devices, .g., hard drives, flash memories, optical CD-ROM and the like, as described in
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 resuits tabulations are properly verified, the result is certified 532



[ 1551In the case of a recount, the ballot images 100-IM are preferably displayed 642 one at a time
with manual control of the duration of display so as to allow a proper manual counting to be conducted.
In the first instance, it is preferably that full ballot images 100-IM are displayed. If two-sided ballot
sheets were used, then both sides may be displayed 642 side-by- side to give an overall view of each
specific ballot. In some cases, it may be preferred to indicate, along with the specific ballot identifier
number, how the optical ballot reading machine is reading (decoding) the ballot when a specific
contest on the ballot is being highlighted for manual recounting. In this case, along with the specific
ballot identifier number, one can easily distinguish a#y ballot and/or contest that has a machine count
that is different than the manual count and to allow for ease of additional review, e.g., in case of appeal

or an extremely §i0sg. raﬁ@feﬁhéﬁ RisplayingH42 the balletimagasireierably, disa{ambalk@&s one at a

time and prefer}abllyy der o tl% a&g&%&n QLm %gs\}%%errséwr?smnﬂp@rtl §ervgrs official
observers, andfGr par i n ObSENErs: 8515 also the case for manua countm or recounting 612,

‘machine cou n@ﬁq@v&ié@li@fnﬁﬁgﬁ‘ﬁiﬂiﬁb@%@?ﬁ%?@@‘s’w@w?é?br‘éﬁi n§Gaa eI oting

selections, angrﬁlg’[gdlkl@@gngk@eqmI@t&d@pﬁmﬁea{adﬁ@%a@@%m@dﬁﬁm@wﬁmazlﬁ)aadéwrﬁﬂﬁers involved
may be video recgrded to other corded fqr |ater review sh uld a estio repancy
arise. 1571The(??=:>§la‘°?np]msdc s”?agv‘?'?)% ?uslfnatcgd% ‘Eﬁ&“ﬁ%&“ﬁ%"’“ ? uen%?{cgir-bnp te{rﬁlﬂsqgtrlcé(::fr?ll isplay 700
that includes éb’a‘mima@ediwmu@ gat g@ﬁélpamveém@wréyc,fatéaﬂ%rﬁ%nvmﬁtm@ﬁﬁéﬁ%ar 710

across the tOpﬁMﬂ&ﬁ%E&&MQMWb@Qﬂ?H@&@&U@ butions: faR-Balipkiestingdndications 720.,
e.g., at the upper left.hand corner of the d| typically report e of ti 8
conducted, sutt gg‘%hga ?of’a Bprgéséeél CHReY a’f%/e%lgrrec tiurglP eruggéagég é?r? agr%%st%gg ﬁﬁ(ﬁed such

as an over voti§:ar¥oP arsd braaplifiad et Vet wreedThe/anticamalsteateniisdnth-date-year) and time

(hour-minute-gqagnd) maybe glishlayestrhe sR;8.«Bsdis:ilustratedial the UPReEight hamd-corner of
the display scrgen J2%:kd A8 SR erat Renslicial o nrludle Savigaien.onkipls(aR such as
may be provided with administrative and management tools, such as user rights and levels of
access, passwords and the like, the keeping of logs of events and/or actions performed, functions
10 export {e.g., by electronic file transfer and/or via floppy disks, CD-ROMs and other tangible
media) all or part of the files of vote tabulations, voting records, vote statistics and the like,
and/or for the printing of vatious reports and/or forms, such as vote talliss, voting reports, vote

ceriification forms and the like.

[ 139] FIGURE 13 is a schematc flow diagram of an example recounting process 660
usable in conjunction with the exampie processes 300, 400, and/or 500 of FIGURES §, 11 and/or
12, for example, and FIGURE 14 is an example computer screen display relating thereto. The
recount process and method 600 described herein employs digital images of the original ballots
that have been scanned and/or “pictures™ of the original baliots that are taken by the ballot
‘counting systems. This method 600 is applicable irrespective of whether the ballot counting
process is conducted locally, such as in the voting precinets, ¢.g. as when the voters submit their
baliots {0 be scanned a.nd. counted individually, or whether ballots that are cast (and collected}
locally are counted centrally, e.g., in an election office or other central locaiion, and whether
counted with ballots that have bean mailed in or dropped off, soch as absentes ballots, or
separately. The manual counting and/or recounting process described herein includes the
displaying for review of baliot 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 baliets.

i 144} Typically, but not exclusively, recounting is used to refer to verifying the result in

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



scrolling or cursor control (arrow) keys or a simple contest listing. Preferably, clicking on a specific
contest box 110 may cause the ballot image 100-1M 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; clicking on a zoomed contest a second time may restore the display of the full ballot
image. Control buttons 730 may typically include functions useful to those reviewing ballot image
100-IM, such as a Scroll Up button 732, a Scroll Down button 733. a Zoom In button 734, a Zoom Out
button 735, a Next Page button 735, a Previous Pagg button 737, a Cast Ballot button 7?;8 and a
Return Ballot button 739. 159]However, if a trial ballot reader of the sort utilized by voters in a precinct
to verify their voting selections prior to casting their ballots was being employed to conduct the
recount, CastBalkbtlbutieh A58 anitdlethrBatisisimbner39dos HEE pRISEAITHEESILS 700, but

those buttons, 738, 739 waridirieslii-hednastivatedampanfeconntope beingicdndited. |
160]I_3allot image 10Q:IM includes the b II‘pr;tdeI(gmrr(ji(-%g;[gr Igléet;[:htts)se described in relation to ballots 100
herein above}'@é‘l‘li&f’lﬁ%éff&si@ﬂ?ﬁtﬁﬂ%é FEL 608 Eontests 110 including, e g., races for offices,

constitutional amEndmentEyydilic reuestionsroam/Sorefarbriiizetel e & HRECHRE & Bach contest 110
has one or mere mark spaces,thald:elenfaaY dans e Jealkanfllinteipdicatelal selbtion.

Typically there is a fitle or name for each contest and thereunder are t ies for each
candidate and/3PEEHHELURESRISANRR ,G?Sq/tpllsc%(ifny;%%% '%ﬁ%%&%&%ﬁ%@%ﬁﬁgﬁ%rk space. In

contests for ofﬁ&g&ﬁngwiﬁmm&egpaﬁ@dm&@mﬁ@éﬁﬁ saletibT areBEna N B HOSRRd. Ballot image
regitration etk A5 st anihe bl inpcd. | ToICaIoF 100 A borroplmuga by
displaying 642 1iédBh it iMEGe 6N KT HePESP SO SHRAOhHP MRS R pee by

whenever possible, manual counting (same as manual recounting in terms of process) may be

needed, e.g., as when there is an emergency situation that the automatic machine counting cannot

pe done or that manual counting is the only allowed method.

1142} Recount process 600 may be entered, e.4., following step 332 or 334 of process

300 of FIGURE 8, or following step 430 or 432 of process 400 of FIGURE 11 or following step
530 of process 500 of FIGURE 12. The following describes a counting and/or recounting
process 600 in relation to a flow chart diagram thereof. It is noted that process 600 may be
utilized for manually recounting ballots or marking sheets that have previonsly been imaged and
counted cither automatically or mamally, or for simply manually counting ballots or marking
sheets that have previously been imaged and/or that are imaged in connection with process 600.
1143} Counting and/or recounting process 600 initiates 602 a count or recount and
preferably requires persons involved therewith te pass an identification and/cr security contral
610 in order to access, view and process ballots and/or other marked sheets. Controlling access
610 may comprise entering a user name and password and/or an identifier card or token asa
precondition to acoess the voting system. Preferably, access should be controlled 610 responsive
10 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, €.2.,
tests, surveys, lotteries, and the like.

[ $44] Manual counting 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-scanming, re<imaging, re-decoding and re~



without any additions or subtractions, i.e. exactly as it is in the stored ballot image file, as may be
preferred and/or required in certain jurisdictions. Alternatively 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-LM.
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 contest is under voted, and/or by an "Over ygoted" indication 7110R 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 1 1621 The received ballot image, or a new ballot image, as the case
may be, can haligieeodeddoatistemiiiewiichroithemetk SsacasthblieonignalfEmed-mark spaces,

e.g., for use intesting;638:the Rallptilhis.eark.soase idecading.dpay Mriperosnecaspart of the
retrieval 632 of the Image, as part of the decodi%% 634, 0of the image, .%1stg€a§tr§|f the testinge_638, and/or

as part of the SRIPIEGING BAD S FEIRGEE 248 FraBE S e E A AN a HESIFARIE SAd those steps may

be performed inagivg cervenieptuiderly b6 3kAdditioraiyians eptonatcach HYAHRELEé 112 that
Qa;eb(_aen de%%%%é?&%@i%g@ﬁﬁ@‘%@ @ M'%ﬁi&%@ gy &%‘g&ﬂﬁ%ﬂfé@@ hy: ahighlightadanear

uperimposed indicator 7112, e.g., an arrow, ointing tow at mark space and,selection, or a
;uperimposeﬁﬁm%mﬁhe?‘é%?@g igﬁi}l’g%?‘b%f E‘)Vtg gﬁé‘?éﬁ I e gfacgvﬁﬁ%dicator 7112
is of a conuastintoos oz recechingiEbmasbeiatsivis Baviyurbcogizet! By wipe favi eortiigting the

recount and/of gavigw. J184iAlematikgly and optionally, but preferably, the indications 7110, 7110A,
7110R,
i 145] Selecting or entering 618 of a ballot style or ballot template identifier, sometimes

also referred fo as a jurisdiction identifier, defines the ballots to be recounted. Selection 618
from a group listing of valid ballot styles and/or templates is preferred, e.g., as by clicking on a
menu thereof on a computer display, to facilitate the operation and/or to Hmit the baliot style
recount sheets that are accessible by the poll workers and/or election officials in accordance with
their respective role-based permitted levels of access to ballots and other voting data. Role-based
access may be limited automatically by the particular access token or smart card possessed by the
poll workers and/or election officials so as to provide additional system security.

[ 146}  Manual counting or recounting sheet(s) corresponding to the selected 618 ballot
styles and/or tempiates are printed 620 to be available to the election officials and/or poll workers
conducting the recount process 600. It is preferred that a recount sheet be generated before the
actual recount or manuaj counting of ballots starts, and that the recount sheet can be
automatically recognized and processed by the voting system scanning equipment when such
recount sheets are submitted 660 for counting and tabulation. Typically, a preferred form of
recount sheet will be generated in a format similar to that of the original ballots to be recounted,
the similar layouts thereby making it easier for data and counts to be properiy entered therson.
Also typically, the recount sheets wilt 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 employed for auditing an election
and/or for performing a recount of an election. One principal difference is that in an audita
sampling of compiete 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



may be further indicated by a colored background or highlighting corresponding to the indication. For
example, the superimposed "OK" indication may be displayed (e.g., highlighted) with a green
background, the superimposed "Under Voted" indication may be displayed (e.g., highlighted) with an
amber or orange or yellow background, and the superimposed "Over Voted" indication may be
displayed (e.g., highlighted) with a red background, and any of the backgrounds may be fixed or may
flash or may otherwise change to attract attention. [ 1651In addition, and optionally, other features of
ballot 100 captured in ballot image 100-IM preferably.are displayed, including 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 Barvceldleci@6; Srdehevbediéntagemey e esuatbschimelterthadae S BHsar code
120, e.g., with,a gregniRullin&dfhitinnaldand-withad adeulined Hdismahes iwidthesnlse incomplete or
suspect, or by highlighting. A message 7121 may also be erimposed . ver, Q{&qgg 120, e.g.,a
message 712CTEAANG S CBHHOFSI HAdsG f%gmpree?a%r%%%Pg??e?r?”lﬁfg%tsev@entif{?er, and/or the type of
voting the ballatt8@nmasiisetidiors Bsgd. Rarmalaiothel comsamesilSargPHoRsERaNgShg, and the
like. [ 166jSimjlarly; fidugial maks IR hakararresam preistihg selkesbincationsmaybe identified by
a highlighted and/or superimposed indicatign 7122, such as a green circle 712 45.ather indicator.
The indicatiorf"#1% 855 P B Ui SHIR RPAE8 arl,]'té)%a}%%?gerlaﬁcl ae‘#ﬁ’éa"&%%‘? mar %%5 are present and
in the correct loaatidreancdmagchesdisphayeddrrmather color, e.g., orange or red, if any fiducial mark

122 is missing kgpot in the,garrectdacation. 487 JEachvdisplayas.addpalatimagalissediewed and
interpreted 644, e.qg., by the ap 1%ropri te poll, yv(?rlg%r, el c‘:}{m ffia%iggl,tg% fdo%%eggnngr&ee\éyo ieh of the mark
spaces theredPi& i t P CAE BVOLiiY Selection has been made, which determination
may be the sarhecasgheithadhitiecdébodift oftbies brailotintaderiemporemagise difdtent therefrom,

as determined by those:nerfarmingdhemanyabiesayet pthesiniarpieied A4diseleations.atey then
counted and/or tallied 646 in kee%ing acon mgoraneous record of the recount results. If all of the

e
 ballots to be ré¥oRIRRSHOREVEH G HEEH EDHidET8E BUB ien 648-N the steps of recounting process

630 are repeated for the next ballot until all of the ballots have been recounted 648-Y. 1168!Once a
contest 110 haﬁ?ﬁen rew%&h&f @t@'@@’!}{ %M%@M&%&@f&@@)&ﬁ@ﬁnﬁed 620 responsive

t0 & suitable manual input 618 or automatic input 618 of the style of the ballot to be counted, and
preferably with a machine-readable identifier of the ballot style identifier or another identifier
related thereto, e.g., the ballot style identifier plus a character indicating recount sheet as 2 prefix
or suffix. Machine-readable bar codes (e.g., 1- or 2-dimensional bar codes} or other machine-
readable identifiers for the specific ballot styles to be recounted may be utilized. Itis preferable
that the specific ballot style recounting or manual counting sheet be selected 618 from a group,
e.g., as from a menu of available recounting sheets. Where a sheet or ballot stvle or form is
inputted 618, the recount sheet generated 620 preferably is of a style or form that closely parallels
the style or form of the sheet or ballot inputted, so that there is a correspondence in layout
between the sheet or ballot and the recount sheet that eases use of the recount sheet, thereby to
reduce the lkelihood of human error in data entry thereon.
[ 150] Access to such selection function 618 is preferably controiled 610 by user name
and password and/or with a machine-readable foken 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 sigaature and/or fingerprint of the poli site officials, polt workers, election officials
and observers to indicate they did witness the recount and verify the count recorded on the

recount sheet and the process.



employed to highlight and/or superimpose an indication on the specific contest box that is has been
reviewed. However, clicking on the same contest 110 a second time will still allow that contest to be
reviewed again, e.g., using the same manual counting (recounting) process. Typically, the specific
selection marked on the ballot as determined manually from ballot image 100-IM will be read out aloud
and/or will be confirmed by the observer(s), if any. If no objections are raised, the candidate
determined to have been selected will be given one more vote. If an objection is made, the same
specific candidate vote may still be added so long as a judge" with authority to render a final decision
makes such decision. 1 1691However, to provide for a post recount audit, the display preferably allows
a special virtual marker to be placed on this specific objected-to selection and the image thereof may
be extracted 903K to be pFbservabiferidepatirafepcaryinaguitonad hroradsns BOGAo preferably,

the display mayallowsihe ARESSING Sigeranderdhe RRiRsing prry:imappend:analesarsoramtnt on
such extracted image for . consideration in any future contest eal. e.q., asin 1] cessing
690, [ 170]Th&PIIREE 600 g%t%ﬁgﬁﬁ‘?ﬁa%ﬁé’aﬁ‘r%ﬁ?ééfa%téﬁfﬁé"cg o %éﬁ;%‘?%% S{)ﬁﬂg%grgeﬂ%%ﬁtged for all
of the contestsmihen totdirevsomwmtisise hpperiorndestriirdhdf amaldptaneronrpéiss & contest,

the specific cagiestwill.aghighlighteghand displayed farexpandedaianingandiseracouating
determination. This process will continue yntil all of the digital ballot images 100- re displayed and
- examined. 1 1%3%&@‘%"“%3%?%%%&5%1 i }:fﬁlﬁ“a\?é} %3&1&%@%@%@,‘ ﬁggj-g\f?r%ger%}%%%unt‘ sheets
produced 620 sssaviol&l§ axbioomipletet 880 i adebraachsvitahdeappic A dairdeditetfents 46
and procedures; ol iig Qfficials SRS Shemecorabad: hHimbaLs EnRe esininessdhelrecounted
numbers onto manual counting or. recounting sheet(s), usually, under gbservation rtisan and/or
non-partisan oB¥ERET B0 RN égﬁg%%lf%%%zlraeﬂ o%ercl %C_{;%f %%gfé%gmatlf:ig%y%%r%é%ﬂ of the
contests and tkéecontedtantsrcdndivaresydisteokher it svotifitdshee s haGR HEcESTor the
entering of numeyig information.and-onticalimarksecadnitiondata-tbaaumbersiatdhe memeric recount
are entered and the OMR numbering.ovals are filled.in and are checked by the observers.. Pall site
officials and oﬁg‘éﬁ’@é@aﬁ%ﬁ’%ﬂ’@&%ﬂ%}%\’%}rﬁy et?1 Febc%iﬁﬁtl?ﬁ%frgﬁaéﬁ{l?éw%eelﬁferfgaugg 'O?Iﬁ%h%%%ount

sheets and thebaéicoidattifrocessbyiplacingitieionaspciivensipabieresioadio phrgers AR(8dh the spaces
provided therefgy an.the ecomnt sheeissheet,

[ 1521 Baliot testing 638 may include, e.g., authentication, verifying a ballot identifier
apainst a list, e.g., a database, of known valid identifiers, verifying baliot completeness, both for
each sheet and for all sheets of a plural sheet ballot (complete ballot), checking for under voting
and over voting, and the like as may be conducted from the information contained in the mage of
the ballot. Baliot testing 638 may also include decoding from the ballot image the mark spaces
{voting selections) that have been marked on the ballot as decoded by processing the ballot
image, e.g., utilizing the same decoding processing as was utilized in the original decoding of the
ballot images in determining and counting the votes in the original election process, e.g.,
including process 300, 400 or 500.

{1531 Alternatively and optionally, where it 1s desired w 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 batlot images that decode differently at the two different
predetermined threshold levels may then be selected for recount and/or review, either ona
preferential basis, e.g., before other ballot images, or on an exclusive basis, e.g., where they are
the only ballot images 100-IM that will be recounted and/or reviewed.

134} 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



[ 172)When the recount is completed for a specific precinct (recounting is normally done on
precinct-by-precinct basis or on a similar grouping basis), a recount sheet is usually made 650. It is
preferable that the special recount sheet that includes all contests and all candidates be available for
that recount. In this recount sheet, a special OMB. marking area of a suitable number of digits, such as
3-5 digits, may be provided next to the name of each candidate and/or selection. The recounted
number will he written down in the place provided on the recount sheet along with the filling in of that
number in the OMR numbering spaces. The filled in S)MR number along with the written numeric
recount number is intended to allow automatic decipd‘nering of the recounted number of votes that an
individual candidate and/or selection receives, and can facilitate verification thereof in case of doubt.
173)The recouttresordisgvshaets:srofmadly prelifille ihe650 by thdmily sl e fedivo Hastenals, such as

poll workers. Eagh o these Refisons.pillhe. reavired tenlace his axdien sigopiuemadiar fingerprint on

the recount sheet to confirm their parUmpa,Uoglég he recogg{g rocess. It i a{i)llestov‘ggefera\ le that the

observers, wHEt8PpArE AT SREHOH SoRBAPH B

HRAZE A8 maged 1
88ers, Q15 Bfate théir signature and/or
fingerprint on shecretaunnshesttoindicateitsaindaiing Witresse thehdereconpiopieedsseandbptionally

approval of therecount.entties,d.1T4Hibe eanLPLECR NS SInAldoia: lpsat sartesi652-1, e.g.,
involving only one precinct or one polling place or wagtd or districpbgﬁci}wnig d%a;,igleqﬁ'&ohmgnually
transport the rEESEn 7 HaerEFRAHS ProRs SHE B 78 S T THE Ay Hotbe ATesd fo scan or
image 660 theuiéoosntsheetsiandpiveess! 68lvimyzadvamaenbBatyntgiyeednciliation 670-674 of the

original and the, ggcount regulfs L7524, 001a agal JeromMRL &5 AN,k thecraapuntehestaare to be
accumulated and transported electronically for onsoli%aggg of results ?52-N then the f:ompleted 650
éliflﬁ%

recount 47 sh@Bt<'arERuBHRMHATEhTPSE & fFge fo;aliow & b

ay 50,4 T manua
#4Au*80’images of the Tecount sheets are
preferably capiurethgndbstaretasipartiofiteirseoumnit procdes8 Gzl thdl elimrastcadM 8fthe results

thereof. The captured recqunt sheshimagas.aie degoded Ge24e.deigrninpghe-tenouniipformation

therein. The decoded 662 recount information from the recount sheet images 660 are displayed 664,
e.g., at a central recount location for reconciliation with the original election results. [ 1761Preferably,
the voting systgda thatisattilized forvsctraingfirifagintp 666 st decodimpbbmisersédunt sheets

provides a mapial [eCOUNLSRINGOLBOIRWRRIRIRMIHIRE GRR! e secouat sherts (ikctie
equipment is able to image 660 and to decode 662 the recoun&g%ﬁe%s?s nd a}gté%@%%:ﬂltl})[ attribute the
fi

votes recordedarreHE FTstines Hsdrivs Prm e S8 RthE AR EoPEE 8 eI SinG the unique
ballot identifiermThel vaiueallotidentfietisprafctalshr@fcbeéd identifieragobmt Sivserswith either a
1-dimensional har. cade or. 3 Zimensisnalha sede-ranotbisnmachiogreadablerdentitiar.
count and to allow for ease of additional review, e.g., in case of appeal or an extremely close
race.
[ 1561 Displaying 642 the ballot images preferably displays ballots one at a time and
preferably under observation by one or more observers, e.g.. impartial observers, official
observers, and/or partisan observers, as is also the case for manual counting or recounting 612,
maching coumihg or recounting 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 tater review should any question or
discrepancy arise.
{187 The example display 700 illustrated in FIGURE 14 may be a computer sereen
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 butfons 730,
Batlot testing indications 720., e.g., at the upper left hand corner of the display, typically report
gach of the ballot 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



[ 177(Complection of the recount process 600 includes retrieving 670 the counts and tallies from the
original election counting process, e.g., process 300, 400 and/or 500. The results from the original
election results 300, 400, 500 and the results from the recount 600 are compared 672 and displayed
for evaluation by voting officials and/or poll workers, and usually observers. The system preferably
displays 664 comparative counts, e.g., with the mani tat count numbers being displayed next to the
machine count numbers in case of recounting. In the case of manual counting only, the display 664
preferably will include the manual count number for4@ublic view. The comparative results may also be
printed for creating part of the record of the recount 600. e.g., with the record including the recount
sheets and the comparative results. ( 1781If the results are the same 674-Y, e.g., are numerically the
same or at leiistsaradufficiorrly Ak tarmereshn Bk meieehaiYe, then process 600 may end 680.
If however, theykgsults are, RoldheisamR:RTidNanpansiblydithe cesuls Bateshrs)cighdifferent 674-N.
then additional processing 690, which may be optional, - LT ditignal processing
690, if any, migPULE THERT HEPEh |ﬁ%wl%%%s Peigasfnér%% ?ur?é%%%g}r%anlq:é%%%ggﬁji%%gnd may include a
full or partial rewise andtebrs-viifeatarnohehelongniar (SR TPiei BT AR or o%both, and

alternatively of additionally,may includesrepaatingal eepatbotné edugt:phiodes 6601 8ynzas by
beginning again (B), e.g., at controlling access.610. at ¢ ing/recountingpptigns&ld. @4, at
selecting tempiate 98 S4¥ SHRAEFTESS At (gceen G 2%%08%%? t%gé(_iactual recounti&?ll£5 rroc%étsts 630.
Process 600 eﬁ@@ﬁaﬁm%@@hmrﬂ@ﬁ%@ﬂf?ﬂ%l%%ﬁé%@iﬂﬁa@@@?d&%ef“f%’%% A& fumbers of

votes determined.for.each candidate srlectieirRMELRONMESHindhe Maualidouting prdédss 600
may be posted publicly along with_the machine rmined.counts fos-direet comparisen®£ 2 for the
officials and ob ?%Ir‘ébélﬂitﬁﬁ%%ﬁh&g e ';Ee)%%%;r@][to %iﬁvg\?eelliefs for the public to vieew and/or may be printed
as part of the official et Bribffioribred8rends BraureEslipi P SN posting and/or printing of a record may

be, e.g., incmdﬁgﬁn additigNAlREeGeSSHANHERA reader of the sort utilized by votersina precinet 1o verify
their voting selections prior to casting their ballots was being employed to conduct the recount,
Cast Ballot button 738 and Return Bailot buttors 739 could be present in display 700, but those
buttons 738, 739 would typically be inactivaied when a recount wes being conducted.
[ 166} Ballot image 100-IM includes the ballot elements like those described in relation
1o ballots 100 herein above. Rallot image 100-IM includes various contests 110 including, e.g..
races for offices, constitutional amendments, pubHc questions, and/or referenda, and the like,
wherein each contest 110 has one or more mark spaces that a voler may mark {e.g., marl with an
o or fill in) to indicate 2 selection. Typically there is a title or name for each contest and
thereunder are separate eniries for each candidate and/or each possible selection, fypically each
on & separate line with a mark space. In contests for offices, one or more spaces for a write-in
selection are usually also provided. Ballot image 100-IM may also include a ballot identifier 120
if one is provided on the ballot imaged and/or fiducial or registration marks 122 if provided on
the ballot imaged.
[ 163] 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 ballot 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
“Uinder Voted” indication 7110A where a contest is under voted, and/or by an “Over Voted™

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



1811In recounting process 600, it may sometimes be preferable that the recounting of the ballots be
done by the vot.ing system ballot scanning equipment (e.g., at least equipment of the same type as
was employed in originally counting the original ballots in the election) while the ballots are being feed
into _the ballpt scanning machine manually one-by-one or as a group under the observation of the
public. In this machine-recount process 600, the ballots are mixed, i.e. are in a different and unknown
order_from when they were cast by the voters, and so voter privacy is no longer a concern, and the
cquntlng under the public observation provides somg aspect of transparency without jeopardizinu voter
prlvtacy and tzjgllolt sec;}rec(:jy. Wren ballots are submitted for scanning individually, i.e. one at a time, the
system may display the igital ballot images on a display screen s as to indicate exactly how th |
system is rea@ﬂ@(ﬁ@@ﬁéﬁﬁ@@ﬁé‘%‘ﬁ‘fh@EH@%%&’IF&?&?W&%?%@O@%%‘%W&Id display t)rlle resultes
incrementally; {hgreby to desirabliypravidediansparental bt I82FF.ef it repantiahfe64hie
machine-recouning process 000 1 allaisandior fallgh .Aesfuakke sguaved i teipublic one at

. &
a time as they4ré processe or may be vi

: ‘ . _ eo_recorded one at a time, e.q., for.later review. 1
1831While mentral €ouhtingieind F@éﬁ%t?ﬁ@c%ﬁ%ﬂ@ﬁ%ﬁ’&%eggﬂnﬁgaﬁ%% %%%%é%%?d ﬁ@?gtgéﬁve\:led for
direct human fierdention i Jeib dbe fiapdlingfandoasningrobfitecorigiai Baloto1ents'® generate

D OPPORIEs o darpeng iU e balola. T i parieual inaaiwha e gnyerning legal

iprehensive as’it could’be and where enforcement may be not adequate. In the
present procelssf@mdemﬁogﬂﬁ‘g%}?ﬁéﬁﬁ?ﬁe for first counting the original (paper) ballots and then

;Zcu?grr:(iannq[ gfﬁ;&ﬁé}é@é?@i@ﬁm@g _ 9&(@@%@?@&@“@@11 yeithe? the tralheséenAtdgyiPiaging

n accompanying separa igRLEAmera Wi aglR a:@tiginal ballots in th
hands of hum?ﬁ&ewﬁ% n%%%wf ?grfﬁlf?ér%‘\;’/v%?%%%%Ee%by%rowde%diﬁgff secffﬁ(tiy. [ 184(])Ir? tlﬂe cilse
of the voting systemaang fétdaritiaesyerh BATHE AT RLSHERThSI& A RAICR S available from

Avante International Technology, Inc., of Princeton Junction, 49
background or outline, ¢.&., 2 circle or oval of different color. Preferably, indicator 71 12isofa
contrasting color, e.g., red or green, so that it i8 easi}y recognized by a person conducting the
recount and/or review. '
{ 164} Alternatively and opiionally, but preferably. the indications 7110, 71104, T110R,
may be further indicated by a colored background or highlighting corresponding to the
indication. For example, the superimposed “OK” indication may be displayed (e.g., highlighted)
with a green background, the superimposad “Under Voied” indication may be displayed (e.g..
highlighted) with an amber or orange or yeliow background, and the superimposed “Over Voted”
indication may be dispiayed (e.g.. highlighted) with a red background, and any of the
backgrounds may be fixed or may flash or may otherwise change to attract attention.
[ 165} In addition, and optienally, other fearures of ballot 100 captured in baliot image
100-IM preferably are displayed, including the ballot identifier 120 and fiducial marks 122, An
indication of the validity, correcmess 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 cutline 120 may be coded to indicate the evalnation 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 ot
suspect, or by highlighting. A message 7121 may also be superimposed over bar code 120, e.¢.,
a message 7121 indicating a control or tracking number or style/template identifier, and/or the
type of voting the ballot 100 was used for, e.g., normal voting, absentee voting, provisional
voting, and the tike,
[ 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



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. [ 185)Ballots having features providing protection against copying
and other counterfeiting, and the systems and methods for creating and processing such ballots, are
described in US Patent Application No. 12/207.096 entitled "Optically Readable Marking Sheet and
Reading Apparatus and Method" filed September 9, 2008, which is hereby incorporated herein in its
entirety. [186jWhile the VID information may be progfed to the voter on a paper ballot and/or on a
paper or other identification card, or may be entered by an election official at the election office and/or

polling place for printing on a ballot, VII) information may be coded into the memory of a sgart card
and the votingtheaiidireomdpdnudiciton SRameabe Fedlasdir T ey ah & el d Vit SR Rdtherein

where the voting mashin is:ulligeshiearinkamepiisalscapiableibatiatinchiingtsvt)or

enicaton o1 it i e o el zo i o foraten scred n e vt

on methods, such as signature verification,
conventionally 1flized by Sedicirsiumddictionist [mErjArRSIREaYENy BIETmEEe 18t tfidP dSred in the
voting maching, may. be fsackite hexsisirsmaricatandipaylelinersupplententoiseplace the

voter number stored ther in.a{%.issuance whereby the pre-stored vater number may hegised to verify
registration arifEF e (tfulg ’&%tﬁt?ﬁ‘éeruﬁ%’ésg be ?Jtﬁllﬁzse t%If.”‘)ur‘ees’ervéc voter anonymity and privacy.

Preferably for saotersphivaeshiondpgrbngnighe teltasimese £08- 1N 1868 EH5HETBEPsthart card and/or
on a printed ajjot at:Hhe ompletion:af & velingnsessiotnA Tatahaseel tiguedadentfietsvalid only for a
particular election may be pre-loaded inta the voting machine % bulatingymachines prior to
that election, &AEHEF %W&ﬁ%ﬁ?&s‘%%é%%@é’%ﬁl%ﬁ édﬂ\%ﬁ)éaﬁe\?g?ggf%;&%%éu%%% 158105 Patent
7,077,313, entitea!iEactroriovoting WMethoertorojsied St Baheflistrami s, 2006, and

pending US Patent Applicationdor.t 22054096 entitled D pticalyReadable Matking Bhdet and

Reading Apparatus and Method Therefor" filed September 8.2008..are herely incorparated herein by
reference, eadn fillits entir8Hf° ffgmtﬁ&e Sn ﬁer%rs%nnet“fen\ieprﬁ%ﬁ%rnao?gé beesig égscribed in terms of the

foregoing exempiinyeémbitiipsnts! vaniatdmeow e et seope SR COTEP pré& it fivention as
defined by the;glaims folewing will ke apparent tatheseaskilleskisthadanhFat exaniple twhile

contest to be reviewed again, .g., using the same manual counting {recounting) process.
Typically, the specific selection marked on the ballot as determined manually from ballot image
160-IM will be read out aloud and/or will be confirmed by the observer(s), if any. Ifno
objections are raised, the candidate determined o have been selected will be given one more
vote, If an objection is made, the same specific candidate vote may still be added so long as a
“judge” with authority to render 2 final decision makes such decision.

[ 169] However, to provide for a post recount audit, the display preferably allows a
special virtual marker to be placed on this specific objected-to selection and the image thereof
may be extracted so as fo 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 extracted image for consideration in any future contest appeal, e.g.. as in
additional processing 690. '

[ 270} 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 displayed and examined.

{171} After all ballot images 100-IM have been reviewed, 648-Y, the recount sheets

produced 620 previousty are compieted 650 in accordance with the applicable legal requirements



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 VIII), i.e.
alphanumeric characters readable by people as well as machines (e.g., readers having OCR) may be
utilized. 1901Moreover, any arrangement described in relation to a particular form of voting (e.qg.,
absentee or provisional voting) may be utilized in relation to any other form of voting (e g regular or
early voting) as well. [ 191]Further, the identifier (VID) may include any one or more of the fields

described and/or additional or different fields, as ma 6be appropriate and/or desirable. Each identifier
(V1D) includes one or more fields containing a representation of jurisdictional information and/or a

ballot form, and may include one or more fields containing a unique random portion. Herein, an
identifier maydae proadrefeitdtte afiddatctidehtifiorandiol mwbtingséssicndsdhtifspuay. where

the ballot is ggperatedwith, anidsatfierinaxaling sessipn.obanalestionrifidyesendiag a voter's
vote or is generated apart from a voting session and ng/ vo%r, and/or. m% be _refetr.tggg tpraﬁ,la voter
identifier in refRA6H 1 PHEFRR ORFVETer @@éﬁaﬁtﬂfﬁlc?gapn Bitd ﬁ%ﬁﬁﬁ%{ﬁ%ﬁ).\% TEHTRISS dnd

) optionally,
for weighted andiersarkedhidtingthesballcthiasgprdvide Hhtretvorsototwrasipethelapeidhting and/or

rank for each gandidate and/ar 1S3RRSER AdNRRING SR3ES HiZpravided dharfosand the write-in
portion may be read and translated into machine readable fr%m mrfalg ally. (lizurtherbéhaebre der may
include an OCRIGRRIRSATS A SRERHAT S AR RS QH/8F A %i‘ﬂt%jm%%ﬁ?ﬁe readable form, and

in such case, meanafoPsiritingffivitiesseélectionintacoimese afbrrdndilyrerder Stooddiythe reader may
be provided. Vgter oyervating erors,inmaking weighting.acdios sankine preferancasmaysbe

proportionately corrected automatically, e.g., normalized to the proper weight, if the law allows. Under
votes may be BV AiERERRHEBE TR SR OEEEA HroY e BSis B generally referred to herein as

"paper" ballots, it is understood
§172 When the recount is completed for a specific precinct {recounting is normally
done on precinct-by-precinct basis or on a similar grouping basis), a recount sheet is usually
made 650. It is preferable that the special recount sheet that inciudes all contests and all
candidates be available for that recount. In this recount sheet, a special OMR marking area of a
suitable number of digits, such 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 the place provided on the
recount sheet along with the filling in of that number in the OMR numbering spaces. The filled
in OMR number along with the written numeric recount number is intended to allow automatic
deciphering of the recounted number of votes that an individual candidate and/or selection
receives, and can facilitate verification thereof in case of doubt.
| 173] The recount recording sheets normally are filled in 650 by the poll site election
officials, such as poll workers. Each of these persons will be requized to place his or her
signature and/or fingerprint on the recount sheet to confirm their participation in the recount
process. [t is also preferable that the observers, whether partisan and/or nou-parfisan observers,
also place their signature and/or fingerprint on the recount sheet to indicate their having
witnessed the recount process and optionally 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 it is desired to 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.
[ 75] 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 630 recount



that while present day sheet ballots are typically of paper or of a 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 51 [ 1941Where 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, audio where a ballot
appears to be missing voting mark spaces, ballot identifier and/or fiducial marks, and/or wherein such
features haveshathesmproperiyd eadnad Glonded aoEd afidl 96 hireeny Bk tivecantahepéhients described
herein, a printer may be assaciated.with g.halatd aadeh §&essoN-AS 1Raser-+00Qseseribed in
relation'to FIGURE 7, for providing a voting receipt and/ord%onégénf%%ion hat a batjtlot hgl%Peen properly
read Such recatpinigpe AN APIECIRIATALIISH SFAFRAGARBATSE & iEHRG S Voting selections
and/or may inglisceaa grintedt. ofie: fistbed| 66 Image;t orfamatvndromibtweserntFtbieTaar 8 SE, it may be
desirable for the printectversion of the votars hallahia.be sbmitiad.as the sifidalvaieafter the voter
has opportunity to verify its accuracy and completeness. The printed ballot version would have fully
blackened méﬁé‘gﬁaces for each voting selection made thereby to further reduce the already extremely
low rate of quéstienable vetefgshinting eriar typicathricbtailied fitieiheddsatbed el radgements.
11961In addition, while;the qpparatys.anehmathod. hereinaie - Wpisally desculaediinislation jo voting
apparatus having a user interface, e.g., a display and a daééa (?#2/ gevge%%c as a toul%h screen,
either or both %V‘B@’%ﬁﬂﬁﬁ%@&d%ﬁ%?@ﬁﬁ‘é@&%ﬁégﬁt & IR SFEE4Ra TESIARET By the optical
ballot reading appataissiighradthabdeserizectdbdirthbe, tiveuappasttivpanidunetbloditesreih may be

utiized in felds, and applicafions AIhe AR elealians.Andhyaling. 6.0 iadhearadinaimaking of

examinations and tests'such as school and university tests, ﬁrofesgional tecgts, and Ehe Iik? wherein
[

the voter is a tESPISREN ARTSAPAIERS SR BIEA A cHOTRBAIRT R BASIRS SHIAaBESEAg of

surveys and questitnnairelsi{tepladirgdheaifallots), in the reading and tabulation of gaming sheets

(replacing the {ﬂnﬁtﬂt@ such-gs fardacesandlotieres.apadheilike. £427ke methodarreading a sheet
having one or more regions of choices and a plurality of mark spa§$§ gagreon i%gghiﬂ;ﬁone or more
1K'S ‘

selections mayPHETTAREY FEREACHSFSHE BRI ¢ibites PEEER RS beNg & sf)egl‘é%s defined

for marking a selgction:ihastincthe methcdhvEy cohprisbe malgirigthishesthialimgeone or more
choice regions and. & plurallly glmack spacaseRNivRalmagRIck iR ANGRLGes all of

the mgrk spaces for thg choice regions thereon and is in a pixelated or bitm Tged fo‘rmfélt intcluding a
plurality of pixeRSENSHNINGTOYEECP <HAY HiEP AR O HOrRERS & TRYiSits 5%%{:1 Contaiing a plurality of
reading regionsweaeh nchisdisgopenmark spacehiprovessingithe imagecdfdatrashaetfchoeeoeling from
the image of the sheet the defined one or, MAre:ch0ias FegiaRsane:fakARrading.frape: the image of the
sheet the public view. The comparative results may aiso be printed for creating part of the record of the

recount 600, e.g., with the record including the recount sheets and the comparative results.

[178] If the results are the same 674-Y, e.g., are numericaily the same or at least are

sufficiently alike thar the result does not change, then process 600 may end 680. If however, the

rosults are not the same 674-N, or possibly if the result {cutcome) 1s different 674-N, then

additional processing 690, which may be optional, may be conducted.

[ 178] 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 tesults, or of both, and alternatively or additionally may inciude

repeating all or part of recount process 600, e.g., as by beginning again (B), e.g., at controliing

access 610, at counting/recounting options 612, 614, at selecting template 618, at printing

recount sheets 620, or at the actal recounting process 630. Process 600 ends 680 at the

completion of additional processing 690.



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 space therein is unmarked or is
marked as a selection; and counting each determined marked selection. The detemiining may
comprise: determining the difference between a number of dark pixels representative of the mark
space and a total number of pixels for a reading region, and determining whether the counted number
of dark pixels for that reading region exceeds a preggtettnined portion of the difference between the
number of dark pixels representative of the mark space and the total number of pixels for that reading
region. Where two or more of the mark spaces are associated with a choice, eg/ch choice may have a

given numbef electiorhtmambrayobeoinntrecrriradiotrachemiitiin 35 KEMEALE” C8URHAY the number
of mark spacgg, oL the cheige thatarsideterminesdiem s ebuptsitftightard-datkpirels for each

reading region to be marked as a selegtion;. comparing the . I0ns markegkfa.dhe given
number of sefSEBAL GRS FIREREMBEF O gglgl‘gﬁzéﬂg %%?ﬁgﬁfgg%ﬁﬁgﬁygﬁﬂmﬁb%ﬁﬁn
performing th@x:thwptihig:w@hﬂm@mﬁ%@%@l@&%,ﬂ%ﬁ’éﬁﬁﬁfﬁ%@@fg&%ﬁﬁr rked is less than the
given number, then peuidinganiRdicatianobrnunsenselection iandifi thedimbepofssiestions
marked exceeds the given number, then providing an indication of an over selection and not
performing théggounting each determined selection. An indication of an under selection or an over
selection or bptithay be fravidedinant ehis FBLHIERIAYFHTe PTORIBARE BROVARTE AP TRESt an image
including any ypdatselecied selactiomeanmavesselesiathgelptfiomol anyindersalectediselection
and any over selected selection for separate processing. Wherein two or more of the mark spaces and
a write-in selection space are associated with a choice, the method may comprise: dete r{ﬂning
whether a writbsirselagtion spacrlasiteennaikeeriing thaorselirlaitidn %ﬁ&(‘?@ﬁéé een
marked, provigjng.atleastanimagednelsing emienin selactionlfopseprrateoprosessing. The
separate processing may comprise: staring the images of write-i ' § t of write-in
selections; anH“&%p%’ﬁﬁ??@rYﬁBO&%%gﬁ r‘%&éefgr‘% 0?%%{%‘5? 0 %%ﬁ%tgéﬁ?é s%?gf:ﬁgﬁﬂ,%ﬁ%ﬁgted stored
images and/or: ecntentsifasphuralityio wrieelin SaeehonSer BETAERHRNGEE ARV a given
number of selegtions; thathay be-made.thersisnuansihe seihpbiayeontpriserddenting the number

of selections made Tor the cﬁ%{icel cluding mark spaces.and write-in selection;spaceshat.are
determined to ﬁ@eﬁﬁﬁfﬁ@&sag%?e‘f‘%%fwﬂ?a a%n&lpzél%m\g(ﬂtﬁ U \ée\ér of selecti?rg}'s marked fo the given

IO v .
number of selactinhs:ddsitthnuditiérad selettions FatKeE THERI WA FNATHIRSEEHEN the
counting each determined selection,  the mumbereisslrstianssmatked-isdegstharitbend3 given
number, then providing an indication of an under selection, and if the. number;of selacfigns marked
exceeds the gi%ﬁ%ﬁﬁ]@éﬁ“ﬂ?& %igﬁ%ggﬁﬁﬁw |3§%%%p%a¥é§rl over selection ar?d nofg%erforming the
counting each detetiyipedidelsctipre®petermining from at least the counts of dark pixels for each
reading region whgther theypagk.spagenthereindsmarkashasa peleation, hapdomprite: (eljecomparing
the relative numbers of light and dark pixels to a first predetermined value:tg determige mpether the
mark space is H?é?ﬁ%ﬁ’ﬁ'sgﬁrggﬁ%%‘f%?; ‘5%8 S (r}fllgt?% “May further gromprise:l(b) comparing the relative
numbers of light@nittdark pixétscte-a.SecaidprEdetermined value that is higher or lower than the first
predetermined IIVﬁyle to detgrningwhetherthemakk spaeg is saiwdatistacselection; and (c) providing
an indication of the difference, if any. in the determinations of step (a) and step.(MiEaehsheet may
have a corresp%ﬁ&?ﬁﬁ”é}ﬁi&ﬁ@?&ﬁ‘iﬁ‘/ﬁé’?‘?ﬁn‘ﬁnﬁlel providing lgr% Indication 'm%% inc(iudlzer!T)rovjdjng the
unique sheet ideniifie haiastesieeumeayhaveinl fPenEreh &reBR ST Aty RAV RIS or TS fiducial
marks thereon Bmm%%&m@gwﬁgg@g@rumgéasﬁdmahaiom@ﬁmfmwem cauid thesrnethod may

further comprise, prior to the counting each determined marked selection. defining for.each sheet one
or more secon&@%ﬂ&%&ﬁﬁ?&%ﬁ%ﬁ@ %aéeb?é&o? Pore of the ideﬁtifiég} e?riwc'f fiducial marks;

counting the nuinberefilighitixelsahirdrdarke pixetsdsheadptr sEbengre it PElbIREElermining from
the counts of lig &@Qgs)d&pﬁl@ggggsg@;ep@@@ag%g@%{@gm@ﬁg doreach sesondireadiagyregion whether

at least all mark'spaces and all of the .identifier and fiducial marks.are preseqnt in theimageof the
sheet. The shedBH#alF BRI Célﬂw&&#ﬁ?ﬁ%&?o%%s%geotr}%%aeig?tais%eé?,tg{l?lﬁ{fv%erﬁsheet, a tal%%sheet, a

tabulation sheetaxastmwidytshecsteague stontratesieRamig Sheet, a race sheet, a lottery sheet, or any
combination of thg jpregoing, Fheseethackeay bewiliaeddengradingandidnmankidgaibexamination,
for grading andior marking a test, for.grading andior marking g,3chookest: inaradind ape/or marking

.

a university test},‘ﬁfﬁi‘rg?@tﬁ?@ %ﬁﬁfgé‘emar ing a pro?essmnal test, for grading and/or marking an answer
sheet, for tallying and/or tabulating a survey, for tallying and/or tabulating 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 keyboard, 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 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 apd are processed in accordance with the
corresponding template. The method may further comprise either: recording the selections marked on
each sheet in accordance with the template; or displaying the selections marked on each sheet in
accordance Wit thestertiplatdtht yrotyorelivgisi s by o s e el ER P e haY e
associated withya iiuisgictionapdwbereinthepe cessinguaypincldseiselectisgthey template

corresponding to the jUfiSdiCti%fw a%:oct%gde%ré({:gnwir't{pcépse jurisdiction associated with the sheet. Two or
more of the BRHER WSS S1EE |o‘rPspacé may be associated with a choice, and the

method may ¢eRsprise: deteliminingngfratives mavidies AreERIIGHEPACPHAS Be&iPRiarked: and if a write
in selection spage.hag heenimarked Rrvlging.at leastaminagsrdelitingctheluritexin selection for

separate processing. Separate processi ise: storing the,i fedryselections
and/or conten‘feﬁ‘fr\‘ﬁ?ﬁé‘-}ﬁ‘? g%ﬂ%ﬁ?@%ﬁ@%@pﬁ%&?& téﬁés st@é%i égglg%%%%ég%%t gf a write-in

selection, accum Blatiutsioredin aydemdonied Aesrmbst £ RIS Witesh '8ersqisise or both. Each
choice may have:a given.pimber 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 he marked as a selection; comparing the number of selections
marked to the{d&@n numbehos SelEharsrmasiviitTs Rurbiedts DR LS MRS P ALK Fe given

number, then fhe ﬁ%éﬂﬂp&l%@%ﬁ%m,&algﬁm,eﬁtm pyRhescobssiaatibnsimeskéhis less than
the given number, then prolxiigégg‘ an indicatiorg og gﬂ}&n%§ g&&ggﬁ %ggﬂ);mge@%mpﬁg of selections

marked exceedEThHE VRS IR ProvIdiAg an indication of an over selection and not

performing thereowntinipemets detaindifredsilprronats| IRy FBR S HeIthETHARE SFdark pixels
for each readipg;reqian whetherdhemark spacs: thengir is vaarked asa saledtitly mayabemprise: (a)

comparing the relative numbers of light and dark pixels to a.first predete ed valug 1o, determine
whether the mROSPSIETRE P& Ky 21 R igl?@gﬁ“c% & %eeﬁ%g %g(it/%l;grp%ér (t:omprise: (b)

comparing theinélatiatmsmbeistof light ardarkdpitaletbebEsesiaptseidivrine e vante Hat is higher

or lower than thefirst predsatenmined.aligaidaternine wietheithecmark space is marked as a

Ctop (5. Eaoh SHEbt may HAEAH A GH thSEBA o ey e B 3 e R AT A theraon or

may have an identifier sntdwerdrrhore fiducisinmeres hiarebre S e 1ot W PRiFthar comprise,

prior to the coygting.eagh deljerminedmarked selpetiony definiog fareankisherh andenimore second

reading regionﬁn?{ﬁi%@&?x%%g rr]ngayg) ee ua{xzeé) t%eprgg:rve voter anonymity and privacy. Preferably for voter
privacy, only the unique identifier, e.g., VID, is stored in the voter smart card and/or on a printed
aliot at the completion of a voting session. A database of unique identifiers valid only for a
particular election may be pre-loaded info 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, entitied “Electronic Voting Method for Optically Scanned
Ballot” issued July 18, 2006, and pending US Patent Application No. 12/207,09¢ entitied
“Optically Readable Marking Sheet and Reading Apparatus and Method Therefor” filed

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

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

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



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 and fiducial marks
are present in the image of the sheet. The 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 method may be utilized for
grading and/or marking an examination, for gradinggnd/or marking a test, for grading and/or marking
a school test, for grading and/or marking a university test, for grading and/or marking a professional

test, for grading and/or marking an answer sheet, for tallying and/or tapulating a s . allying
and/or tabulatiniieréidaenidirarrarse st shush ?Sﬁgqﬁqgﬂ%ra%graﬁﬁ%goéﬁlelé}ts?%#é Fé%li’%%égnd/or
tabulating races;ferreading-andisi tiuatiryg totteresischadyrisdmbinatiorrsriiie tedoing. [ 1991A
machine readable sheet may comprisea: ter Wing-an identfieregmirRihaseon wherein
a sheet identﬂ%’—:‘r Yerain ?%Xﬁ%ﬁrg%%%gfs@r%%gr%a%%%ﬁﬁ ?ggntitgﬁiart individlﬁ? person, the sheet
may also havee atisieadlity of choice regions thereon, each choice region having two or more mark
spaces thereingfgy making/selections arhavingaiwribsihispdeéofop emestdaiomiatiyP4edection therein
or having two or more mark spaces, inergin fay making ssleciians @ndwakiterin spasiadee entering a
write-in selec{fadﬁ’i’ﬁ'uereln, and the uniclue identifier and the mark spaces may be machine readable.
The unique ickegificerraly iFféialeb¥Eior more of a bar code, a two-dimensional bar code, a prescribed
font, optical character recognition (OCR) characters, alphanumeric characters, non-alphanumeric
characters, a c{ & mbols; E&%\%E‘ ue idantifiermay.ioaniite: a1 opain sesesp arting toriie two or
more mark spaces for making selections in each of the plurallat}x 9f chaice regio 912k He unique
identifier may 40é/vepiéigember BiTeRar e MY SreTREERHR TE4daBIE Gnd aré human readable; or the
unique identifigrmaychranpresentedibyicharsioters thatsraaandd fiysdjerraiatprorine and/or
machine-readable sheet may comprise 3 PlralibeiRagssiang sashuetiheplpsalty. dfpsges may
have a machifiereadable ndicra representative of a page nugg#wer thereof; or. thedgtgle%ie&rggy have two
or more fiduciat iderierter bhdoredaRARIg Ao dvERtBH KA AtHE 8CSIE 0T The Sheet; or one of the
mark spaces igR.chicaIregiaRnayd effesantaifaistertion ssrotiorioiEAcbIBIFFEABIPS! any of
the foregoing. The machirg)eireaquQQ. edggggﬁmd&ﬁ[gq%%%@gﬂya&j@ﬂ sheetnadtestsheatan answer
sheet, atally s Eet N B eet, a survey sheet, a que tiognaireﬂa gaminlg sheet, a race sheet,
a lottery sheetasor wity sonibipiatongriie W@?@ﬁ&]ﬁg‘f*ﬁé@ﬁ%&%% Te4abie sheet )r'nay be readable by
an optical scanregy by an iragendahhynaiy optical ghoaimme oarahisnd iotsgehrbrleige g5 gelections
marked in the two or more mark spaces,fatd Gading.Awsiie: seleeliondi@ wipenaispace, or for
reading selections marked in the two or more mark spaces and a write-in gelgotloql . \yrite-in space.
[ 2001A methoddsinaating 14 Sprestipd g PIALRST B AN SPHEES ThEreShin which selections may
be marked may,somprisaefining.fisstiand seconbepretietemindaivan@Skdiasigtdeounts of light
pixels and dark pixels for a mark égpgggfggmga&g%&%gggﬂ@@g&gﬁg@gﬁjs@g@ﬁi@v@hwmreﬁhﬂae second
predetermined Vaite is grea erﬂv;m or less than the first predeter m,gd va{!ue' gmg\glggvtgf%sheet
having a plurality ofimarie dsacisstipiied FPRFEPRTHE XS TR & TOTMAL he tding’a plurality of
pixels; defining\fgreach sheetaqiuratittiof reding regionsusaahrirdiiieg T BUIRRAS SIS mark
space; counting the number of light pixe ' f hirgadingiegion;detesmaining from
the counts of i ?ﬁ[%:ﬁec#] %W%ﬁ%l\% for ,ég%%ﬁé%c%%ﬁ?%%ﬁ%%:ﬁgﬁ%% first predetermined value whether
the mark spacesthereieusteaarieiar 45 BereleXiBh; determining from the counts of light and dark pixels
for each readinggggion andghgesruond:predetismifredivaliewhetirpticoaiaHe SFasd tHEdn is

marked as a selection: identiying.gach, sheknaiek Urs deteupinalian.abaumeked sclngion based

on the first preo%% value ‘differs from the determination of a mgrke sg}ggg@g bgag;d on the
second predeterminadusadheraihis Sadehip R R G SRS SH Sheet, A test sheet, an answer
sheet, a tally shegtratabulation-sheetotosisuey shiset of muestioriaikeshacgbilityrstieet. a race sheet,
a lottery sheet, or any comhination of the i may-heddtiliaegkfor grading and/or
marking an exa?ﬁfﬁ%é%ﬁ,r%gg a #fé g%ﬁ%%r%%%?% g%%iggf%%@%zg%in qd{lqr ma1r;ki,n aklsrg;hool test,
for grading andﬁmwﬁ@ﬁ@n@%@ﬁ?@@%ﬁ@%’é‘ﬁkﬁﬂ’ﬁ?ﬁéﬁﬁﬁ‘ﬁc}%F‘%‘T’ HIRG 21510 éeéﬁgﬁé% fest, for grading
ancUor marking,a answer.sheelntortallyingrand/oetaitating/ar siaves! fsntafyird &IEHBE tabulating a
guestionnaire, for reading and/or tabulating gaming sheets, for reading and/or tabulating races, for
reading and/or t26Ul4ting lotteries, or any combination of the foregoing.



[ 2011A 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: 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 thpan- 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; receiving information decoded from the imagge of the sheet of
the mark spa[:&ilhereon\%ﬁﬁatedqféiviﬁﬁa%ﬂ%éé?ﬁﬂ‘é@éi\ﬂ??@e’ﬁﬁ?ér%ﬁ@ﬁﬁ@%ﬂﬁé&??&ﬁr‘%ﬁtg%%pIayed image
of the sheet rglatingda,maskedsmankspagesal hgdmagmakthe shedk ailtomparinipthe received

information of marked mark spaces decoded from the image.of the sheet and the.received information
determined fr8RFHR& ‘Hfét&g%)ge ir%na(évé:’rg)??ﬁﬁgn slﬁlggt‘%c’ eternﬁne any diffg%g’%lc? there between. The

method may ferthemebrmprisebrbprasenigisha e SEuTt emls oY mubRE D I HItHATR 81 hets, and
recording theg&g%g\ggggfggmggpi%@@@rked mark spaces decoded from the images of the plurality of
sheets, the received in or\;r’ge%ﬁm&%?termined gggdrg?gggegiggégxgg?m@%}pf,y&%@gg@éim@fasheets, and

any differencéd¥ere bet & arﬁ%ttlﬁ%%emay‘ urther comprise: %eneratlng a ‘r%count shé-:-et;
wherein receivilig infdrmatiosdetereaiive b sstsbedispielpleri i AYE OFire ChESY HERAES harking the
information defermiged. fronniha-diselavesimageretihesheekon theleesintsiidet iraging the

marked recount sheet; and decoding from the image. of the marked recount sheet thednfempation
determined frBWW‘é?%I%@?&%@aﬁ%% the s %ﬁg?%{ﬁéﬁm%ged sheegri%ﬁéludes aéheet sfyle identifier,

then generatirigla®désduatsheatything ih@Iffmeﬂ;ﬂfom%@ltﬁ@?é&&ﬁﬁt@ﬁéﬁ*’iﬁ%@&%&%& with the
sheet style idepfifierThe/method may fuithaneampriserhighlightifgrand/orsuperimposingon the

displayed image of the sheet an indication of the received information, af maried mark.spaces
decoded fromvﬁﬁgﬁﬁfiﬁ%uﬁ‘ﬁhaé’gsﬁ%%%%erm ébgtgrr%}?%é \éﬁgdggg%&grk spaces from the im?ge of the

sheet and highlightingeafin/orsupérinesing or TSR ISR THTAHE OPH Y EIE SRS

ation of the
marked mark spages, despdedienythedmage:ofitae shesteRenriving-inforhationaesoded from the

image of the sheet may include: decoding from the image of the sheet for: each magk space whether
the mark spack!®marked'8& lggPé(‘;‘t,oﬁ?“ﬁﬁg?%‘i%%%‘%%gf%’mg irncludeg%g 1cougntin%eat least the number

of dark pixels feéach mank spaverERIitEIaRITHROMEha SSRIRTY At1EREMhE USR5S for each
mark space wheiher ihe. mark-spacsH s rarked.eaismarkedasiansetections Detedrining from the

counts of at least the dark pixels for. each.mark space ma IS8, GOMPAHNG, the coitsf at least
the dark pixelStBPEAEH Wlea?ﬁt%éa{é%b\}\}:ﬁ?ﬁdlﬁ?i?g?%%% é?g}rlm?r%ga threshoid to determﬁle whether the

mark space is ngirdriedonts hrankods felds and applications other than elections and voting, e.€., 10
the grading/markirig of examinations and tests such as school and university tests, professional

sests, and the like, wherein the voter is a test taker and an answer sheet replaces the ballot, n the
tallying and tabulating of surveys and questionnaires (replacing the ballots}, in the reading and

tabulation of gaming sheets {replacing the ballots) such as for races and lotteries, and the like.

[ 197] A method for reading a sheet having one or more regions of choices and a
plurality of mark spaces thereon in which one or mote 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 includes ali of the mark spaces for the choice
regions thereon and is in a pixelated or bitmapped format inciuding a plurality of pixels; defining
far 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



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; 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 the sheet for which the determinations
based on the first and second thresholds differ. The.qmethod may further comprise: 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 regign of the displa image of the sheet
an indication By heredise keties %%@%P%Wﬁ&ﬁﬁfm B %erc %%é;hﬁlﬁq?k spaces are
associated withig-chaisaegion: erctuehaicedeigitnimay haveaigiyepnumienoiise/@etdrs that may
be made thereip, andieceivag niormation decedd ligmdhe mage ot ie.heg kil her
comprise: coun‘ﬁng & UMD of mark spaces for each choice region that are determined to be
marked as a Sokagkoris CoRITARRGIAEIHIMB SABrelTEEnEh SIS TS The 'GRETRUMBRFSY selections:
and: if the nugahgriof selestians wmarnkee:fos r-sheicenegiondidespithanrdhresgiaivaniiibarrihen
providing an indication of an under,selection qn the di | L thakehel ign, or if the
number of sefé’gff:oaﬁisg arhtgtﬁ?gal?g?ra? c %F&@éé%%%)‘%(%%%%%ﬁg %glg/&e%&r}lig mber, thg‘f;@)ﬁgﬁding an
indication of an over selection on the displayed image for that choice region, or if the number of
selections magkgd-for a.ahaice: reging isdtessHian the:glvenmdmnbendhentprovidingiérrindication of an
under selectiqn.on. (e displayedimadefor.thal sholes rapian-Aadl the Aumheraliselactions marked

for a choice régioiexteeds thé given number, then providing an indication of an (gvet[ selection on the
displayed imagiasfofatihtictasics reden Wik e cator Sf 51 ttetPeeiR eid orARe tidfiayed image
" may include a.ggloreg-reginn highlighted andionsipeiposedianithe [ispiey®eimalerstihé sheet; or

the indication of an ouet selcction.on e displayedimage maviRelde acalaeeaian biohighted

and/or superiMipoSEIFB e Gisplayed image of the sheet; or the indjcation of an under selection on
the displayed imegefiialy: inélders phebidre arrb giaHEreES IO BIGFRIGRRI ARSI SPERB SRS osed on
the displayed ipage ofthesheet-and thendicationiaf anseetselectithiemthedispleyetinage may

include a colored, re,gionkof a secongrﬁc%oghgxi%@&g]mgg ﬁ@%é%ﬁﬁh@@i&@&%éﬁﬂn@@s%@ﬁﬂm@d image of
clu n

the sheet. Reé%?\rifﬁ% %ﬁﬁnﬁéeg%vg?é}s eet may include: receiving’an image of a sheet made in a
previous countigbef sitdetions Ml s thendhroareprIWAGIHEE BREEMEPHMERIIHG h&image
thereof; or recgjying.animage ofm. shestinragreimanprevionscountng of setéetioms: marked on the

the aheet and B EEH Rg A B g ol e B e sheot for
determining difféveisesthofisasiomden TS THETROYCRTEP KO RIS SFiBP TRy S ifRage of a
sheet: imaginggbe sheshiorebiaicingag Rdepraderismageaherebiiideendindethddrnidépendent image
of the sheet fogelggcion, any over selected selection or any under sefected selection and any over selected

selection for separate processing. Wherein two or moxe of the mark spaces and a write-in

selection spage are associated with a choice, the method may comprise: determining whether a

write-in selection space has been marked; and if a write in selection space has been marked,

providing at least an image including the write-in selection for separate processing. The separafe

processing may comprise: storing the images of write~in selections and/or content of write-in

selections; and displaying the stored image and/or content of a write-in selection, accumulated

stored images and/or contents of a pluraiity 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

fhe number of selections made for the choice inctuding 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 number of selections marked is less than the



determining marked mark spaces thereon; and tabulating the decoded marked mark spaces thereof.
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 may include: 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 differences there between. The sheet may be a
ballot and the preceding steps may be performed in connection with an election. Access to perform the
preceding steps may be: controlled by-a security coggrol; or controlled by a user name and password;
or controlled by an access token; or any combination of the foregoing. Displaying the image of the
sheet on a display may include' displaying the imafge of the sheet in its entirety; or isPIa ing the
image of the sheerimbeidhgeartsiditesndrRSiaitn i RAEgs St aﬁ‘?é@’tgﬁl%%ﬁe;rc? &siing the
image of the shgeliapatsineniaigeshieraranydambindietioofte foregdmieTivd method may
further include: if the sheet includes a unique.i ifier, iag] LA identifier with the
image of the SReet and wi lltlﬁle11 %ﬁ?gpn%%ﬁigﬁg}%ﬁ%d%gﬁﬁﬂ%%gggﬁg%%%%ﬁf the sheet
does not includiecls fonrycierradAEfRECTHERFRSEigh mﬁ%sﬁﬁ?ﬁ%‘?é%ﬁﬁﬁ@%?nﬁ 3 84822kRthe assigned
unique identifigrwith the irageal thersheet andberithitheinforhationetisterfisied-frmminedimage of the
sheet; or a compinalinn.of (he foreaning. Jheunvsldeniliecmas bajandorboasnsiatad: The
displaying the'image o?eﬂzule sheet on a display may be controlled by a human The sheet may include
an examinationshst, Rlesmanart heTArsmarshes o AR dRel PE SRR RSP RESE S IRey sheet,
a questionnaikg;a GaMingsIeet-Rrane Sheri alatienisheethonanycombination of thelforegoing.
The method MekoR HIead/RMacn0.Ie & %@&H&%ﬂﬂ&&ﬂ%%%ﬁé%%&%ﬁ@ £yagmipation, for
grading, re-grading, marking and/or re-marking a test; for grading, regrading, markin d/or
re-marking a schooitetsnsof ratihgdrasg@ing-harRimpRAof F@W?é?ﬁﬁ?ﬁlﬁ‘ﬁ’ﬁwg?g%ﬂ}i &5t, for
grading, re-graging. praning anaireenmarking.a-profeisionakiests foegiddingereEgrading, marking
and/or re-marking.an answer. sheet, for tallyi -tallyi ing an z inga.a survey, for
tallying, re-talIﬁﬁ%}?ﬂt‘gbﬁé%ﬁé%ﬁ%foﬁ%ﬁraﬁ a'[lr‘{é qﬁ%{e%%rogr?ir?g%% for reg{éﬁr%?ﬁﬁn%, tabulating
and/or re-tabuldeinig gandirep shawts e anme, Petrem anighedpribad it L ey e TR RMY Faces, for
reading, re-reaglingutabulating ensies reatabilatiogplotetiasy orfacasiseombinatiorsobtie foregoing. 1
2021A method JE? .ncountingegggld]é%{ %fcﬁgou“ti%qn%iée&;{ﬁ(&ﬁmgég@ﬁﬁ%B_&L&Eé%é&ﬁ%% sheet having

one or more région GFchoices an a%P&fa ity of mark spaces in each region in which one or more
selections mayreomafikieti forcdsail BEbmEF FDTR R FSRISS caden iRtk SPEERBRHTE S5ace defined
for marking a sglgetion; eigin.theimpthodmay campise: aGi0ibecailingoan zimaggr@ansheet having
one or more chaice regjons 41d.a aluraliy.of ylatk.spaces e aan whAIRInNGAgR the sheet

includes all of th& maf Spaces for the choice regions thereon and is in an image format; qqcoding
from the imagerefethes Stvsbethd naiReS P das TS BRI STk S HROBR M ERINE i S E of the
sheet on a display incbumanipeseeivablesorm shighlightingmandios supegrposingcorhtise displayed
image of the sheet an indication of at least the marked mark spaces a‘é;%%%g framthe.image of the
sheet; Wherebxyog%?n%rtf fhay \ﬁ{ér\;}\? %l?rrﬁ%%%“oﬁ égeés(%{eet including the one (fr mgélacﬁgce regions
and the mark speéesuthisnsen salratig-thes smiirs Ak abiedsre s maB HATSR RER rmined
from the displaygddmage.ofte sheetelating toumakedssartespaiesof thenaiagezof the sheet;
compating the marked mark spaces decded fiom, e, mAge,of e shegt anddhessgeiyed information

determined fro %Slalspfaye [ aé%gcﬁl the sheetto determine any differences there petween; and
recording at leastwhe fdiffélne exlive tarsisinee AT FHa O SEHERS Y Y O H%fhage of the
sheet and the rggeives infemp ation: defermipedfiom thaidisplayedinaie bfithesheety The method
may further comprise: re eiar%lin the.preceding steps for images of a plurality of sheets, wherein
recording inclufiig%1 é’%%?é)long fhe Trarked mark spaces decoded from the images of the plurality of
sheets; the recéM&l informAtiprbadterentiedl Frsai i bD By B LS B DRGSR 878 AEts, and
any differences,tharg hameashhedmethedisray furtherGomarigeitidetemmining Forithe imarked mark
spaces whether there.is an.under selection and/qr an election.i i iQn:.and
highlighting an&/B?Ilsﬁbtl}éﬁrrﬁuﬁlgsr?ﬁaggﬁl?ﬁeln(t%?)ﬁ%eégrjga'Jﬁ%%ﬁ%e%%ﬁ?%@ﬁﬁgg%ggﬁﬁggﬁrggt%an
indication of theundareddiontiomaitn: Srer BelibRIFRPEHT T AP TABAGYE AP NErInclude: if the
sheet includes gryguggg @%ﬁg@;@g@mﬁmm‘mm&m@mﬁmmmmaﬂmag@dﬁﬂm sheet
and with the information determined fram ihe image of the shieet offihe.8heet desnatinglude a
unique identifief? HaA assigninga unique identifier an 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. 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 is 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
marlk enace ic iinmarked and the nthar of the nrecedina (\Wwo comnarina ofteance dAeterminec that a marlk



- 61 space on the displayed image of the sheet for which the determinations based on the first and
second thresholds differ. | 203)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: 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 spacgs for the choice regions thereon and is in an
image format, decoding from the image of the sheet the mark spaces thereon that are marked,
wherein said decoding includes a first decoding employingwghfg tthredshqlrg agcgsgleaecond decoding
employing a SecidtiPreSRBERE BIRSRFIAG HENMSEE BF 1e" 880N dishfay in uman-perceivable
form, highIigk&i,@,g@&d{gwaepim@mén@oﬁmathmatilsq:ﬂay@dcmm@ﬂmégh%@ﬁqﬁﬁi&?ﬁ%‘i‘? of at least
the marked mak spaces, deseded,liam the.magsakihe. sheet-hiahlighiiagaafac superimposing an
indication near each mar space on the displayed image of the sheet for. Whicﬁléhe[f&%n?nd second

decodings empisyier Meskeh i SEEoHEFHASHSIIECTRERE ﬁ\t/%?ﬁl%?ﬁ%rrdmv\ﬁ%&é\%%y & human may view the

image of the sheelinskidingdhencbeaamerdtshisicemsgiohstantrihudnan spaead tHeRs8Sncluding
the marked mark spaces; receiving information determined from the displayed image of the sheet

relating to marked mark spaces of the image of the sheet; comptgrig% tehqgnmrga\rkeq1 c%@ék spaces
decoded fromEes shealgaasareseriaiet 2l THETRISIOR B ThYSITATISS Jete the displayed

e emm&ﬁfom i
image of the shegtip detenpine-anystifitirences foasddietweerrcalidreeidinguasiedst the differences

between the marked mar ce 0 0 | . -sheeliand:-thed egrivadviiormation
deteimined fréM t }‘g‘ge i%ﬁéeggtﬁﬁ%gg& gf%ﬁg%hﬁ%g%w%%%ﬁ% furt}b 1 incly ee}g{%f tqg;%ﬁeet
includes a uniejecielehtfirs theifcat oA a BRI UE R NS TR The image of the sheet and with
the informatiog,detesminad-ae thel inagetofthestioetporiitheshwatdbes Nt @nique
identifier, then assigning.a unique identifier lafi assignedisniguaddentifier with the
image of the s’ﬁleaé?%nﬁg%ﬁmti?ﬁ%vﬁ%?%#;%Fgﬁ%%%e%ﬁ%gﬁ%h%_ i%nage of the §h§et; o1 @ combination
of the foregoirmgmBCrnneShe impagesibtRter oSG UPTEFTERGIntHG Or for counting and
recounting selggligps Mevkeeonmag: apticalyreaddblersheetdrring AuoiabOTEGBMEOf choices

and a plurality of, mark, o In each region;inwhich,onegfh mers: selectionstmay. bissmarked for each
of one or more Choices, eac Har space t)ein a space definedéor markin%g&%%%iqgetherein, the

method comprisimber of srlseem g amarTegear 2Rt HAUYERE BFHGIECRoICE Tegions and a
plurality of mark spacas:dhereanmaheteindhrdnagadithesheptinciudiegialiofditrarrR€paces for the

choice regionstktigte greeofﬂtgr?n%esd i‘i% 4 &Q}Q&ﬁ;%g@@&ﬁom 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 detexmined selection, if the number of selections marked is less than the
given number, then providing an indication of an under selection, and if the nurnber of selections
marked exceeds the given number, then providing an indication of an over selection and not
performing the counting each determined selection. Determining from at least the counts of dark
pixels for each reading region whether the mark space therein i3 marked as a selection may
comprise: (a) comparing the relative numbers of light and dark pixels to a first predetermined
value 1o 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 vaiue to determine whether the mark
space is marked as 2 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 co unting each determined marked

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



dlsp_laylng the image of the sheet on a display in human-perceivable form, whereby a human may view
Fhe image of the sheet including the one or more choice regions and the mark spaces thereon
including mark spaces that are marked; receiving information decoded from the sheet of the m’ark
spaces thereon that are marked; determining from the image of the sheet that is displayed the
mark spaces of_the image of the sheet that are marked; and in addition to said receiving an image of a
§heet: imaging the sheet for obtaining an independent image of the sheet, whereby the '
!ndependent image is independent of the received iggage of the sheet; decoding the independent
image of the sheet for determining marked mark spaces thereon; and comparing the received

information of marked mark spaces decoded from the image of the sheet, the marke
: A . ! _ .S , matk spaces
determined fr@ﬁﬁ?h@%ﬁ@?@@?ﬁ?&é%ﬁﬁ?%@&%&%ﬁﬂ% %pfﬁ%?ﬁdpaaéiégl‘éétse%ﬁﬁ%gj ffom the

independent image efdhe shret coranyiwbdheteofutos déiagirmine dryditfsroneed thetebetween. 2.

The method of claim  Arther.compising. (eRating: s slepsiheielkds (andrgeaof a plurality of
sheets, and recording the received information of marked mark spaces decad ddfrom the images
o SRy

of the pluralitydenfrsens, fHe i sl AT RRAL B R AR ES P8 EpIAved Images of the

plurality of sheeis;anenany.difereneesdhatevbetivesn raliy sheet, a tabulation sheet, a survey sheet, 2
questionnaire, & gaming shest, a race sheet. a lottery sheet, or any combination of the foregoing.
The method may be utilized for grading and/or marking an gxamination, for grading and/or
marking a test, for grading and/or marking a school test, for grading and/or marking a university
test, for grading and/or marking a professional test, for grading and/or marking an answer sheet,
for tallying and/or tabuiating a survey, for tallying and/ot tabulating 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 foregomeg.
I 199} A machine readable sheet may comprise: a sheet of material baving an identifier
region thereon wherein a sheet identifier therein is unique and is not related to the identity of an
individual person, the sheet may also have a plurality of choice regions thereon, each choice
region having two or more mark spaces therein for making selections or having a write-in space
for entering a write-in selection therein or having two or more mark spaces therein for making
selections and a write-in space for entering 2 write-in selection therein, and the unique identifier
and the mark spaces may be machine readable. The umque identifier may include one or more of
a bar code, a two-dimensicnal bar code, 2 prescribed font, optical character recognition {OCR)
characters, alphanumeric characters, non-alphanumeric characters, and symbols; the unigue
identifier may identify a template corresponding to the two or more mark spaces for making
selections in sach of the plurality of choice regions; or the unique identifier may be represented
by characters that are machine readable and are human readable; or the unique identifier may be
represented by characters 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 bave 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 inctude an examination sheet, a test sheat, an answer
sheet, a tally sheet, 2 tabulation sheet, a survey sheet, a questionnaire, a gaming 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



631 'I_'he m(_athod of claim 1 further comprising: highlighting or superimposing or highlighting and
superimposing on the displayed image of the sheet an indication of the received information of marked
mark spaces decoded from the image of the sheet; or decoding the marked mark spaces from the
image of the sheet and highlighting or superimposing or highlighting and superimposing on the
displayed image of the sheet an indication of the marked mark spaces decoded from the image of the
sheet._ 4. The method of claim 1 wherein said receiving information decoded from the image of the
_sheet includes: decoding from the image of the gheet for each mark space whether the mark space
is marked as a selection, wherein said decoding includes: counting at least the number of dark pixels

for each mark space; and determining from the counts of at least the dark pixels
\Ce; , . . 2ach mark
space whethé?‘@ﬁ‘@ﬁﬁé‘%%’éfﬁdééhfstﬂﬁﬁf‘aﬁi‘R@dank’i§3*?‘f§?l?§5 IS8 &18CHon. Sg%.rﬁlen r%vé%%% of claim 4

wherein said geterainingdragstheanntsiof at isastdiederkpilelsdsr edchiHlrkSpeeR_Gprises:
comparing thevgg%pts og at least the dark pixels for each mark space with a first predetermined
threshold to determine whether the mark space is unmargfd ris_marked asa selecti

1% S T

ar

comparing theZ¥8lnts of t Reetaedre erafkpAEe P ERER iy of maric space

> ich
_ _ pace with a second 1pr%llé%termined
threshold to determine whether the mark space is unmarked or is marked as a selection; for each

Cmarked and e S o e ehoimines that & mark sptce s
marked as a $efeetisf Light pixels and darkgpixels fora I%B.I‘k s%ascee gesmgectoengmageec? nEQr%te&?arsp a gglesc%%ge IS
wherein the second predetermined value is greater than or less than the first predetermined value;
imaging the sheet having a plurality of mark spaces thereon wherein the image is in a format
including a plurality of pixels; defining for each sheet a plurality of reading regions each
including the outline of one mark space; counting the number of light pixels and dark pixels for
each reading region; determining from the counts of light and dark pixels for each reading region
and the first predetermined value whether the mark space therein is marked as a selection;
determining from the counts of light and dark pixels for each reading region and the second
predetermined value whether the mark space fherein is marked as a selection; identifving each
sheet wherein the determination of a marked selection based on the first predetermined value
differs from the determination of a marked selection based on the second predetermined value.
The sheet may include an examination sheet, a test sheet, an answer sheet, a tally sheet, 2
tabulation shest, a survey sheet, a questionnaire, a gaming sheet, a race sheet, a lottery sheet, or
any combination of the foregoing. The method may be utitized for grading and/or marking an
examination, for grading and/or marking a test. for grading and/or marking a school test, for
grading and/or marking a university test, for grading and/or marking a professional test, for
grading and/or marking an answer sheet, for tallying and/or tabulating a survey, for tallying
and/or tabulating 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.

| 201} A method for counting and/or recounting seiections marked on an optically
readable sheet having one or more regions of choicss and a phurality of mark spaces in each
region in which one or more selections may be marked for each of one ar 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-



hlghllghtlng or superimposing or highlighting and superimposing an indication of the different
determination near each mark space on the displayed image of the sheet for which the determinations
based on the first and second thresholds differ. 6. The method of claim 1 further comprising:
determlr_nng fro_m the marked mark spaces whether there is an under selection or an over selection in
any_ch0|ce_ region; and 64 highlighting or superimposing or highlighting and superimposing on the
ch0|c_e region of the displayed image of the sheet an indication of the under selection or over selection
thereln. 7. The method of claim | wherein two or mgre 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 sheeclﬁé‘?rth r com(prises:

counting the prasribierofomark spRv e RSB R ¥IT0I0% 1BGPHHER e dRIEFRmEE 1756 MiaTked as a

lecon:conpaRgile ktielspbsipmamnlodi wegven s ot and.

indication of gﬁo eorngie?e fé)é%%(r% %%%é‘%%%ffﬁ%ﬁ%éﬁg rﬁ}%%i%%ﬁc%%ﬁ%%g s providing an
receiving information determined from the displayed image of the sheet regatmg’ 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, The method may further
comprise: repeating the preceding steps 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 purality of sheets, and any
differences there between. The method may further comprise: generating a recount sheet;
wherein receiving information determined from the dispiaved image of the sheet includes:
marking the information determined from the displayed image of the sheet on the recount sheet;
imaging the marked recount sheet; and decoding from the image of the marked recount sheet the
information: determined from the displayed image of the sheet. If the imaged sheet includes a
sheet style identifier, then generating a recount sheet may include: formatting the recount sheet in
accordance with the sheet style identifier. The method may further comprise: highlighting and/or
superimposing on the displayed image of the sheet an indication of the received information of
marked mark spaces decoded from the image of the sheet; or decoding the marked mark spaces
from the image of the sheet and highlighting and/er superimposing on the displayed image of the
sheet an indication of the marked marlk spaces decoded from the image of the sheet. Receiving
iaformation decoded from the image of the sheet may include: decoding from the image of the
sheet for each mark space whether the mark space is marked as a selection, wherein the decoding
inchudes; counting at least the number of dark pixels for cach mark space; and determining from
the counts of af least the dark pixels for cach mark space whether the mark space is unmarked or
is marked as a selection. Determining from the counts of at least the dask pixels for each mark
space may comprise: comparing the counts of at least the dark pixels for each mark space with 2
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 pixeis for each mark space with a second
predetermined threshold to determine whether the mark space is unmarked or is marked as 2
selections; for each mark space for which one of the preceding two comparing steps determines
that 2 mark space is unmarked and the other of the preceding two comparing steps determines

that 2 mark space is marked as a selection: highli ghting and/or superimposing an indication of the



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. 8. The method of claim 7 wherein: the indication of an
under selection on the displayed image includes a gglored region highlighted or superimposed or
highlighted and superimposed on the displayed image of the sheet; or the indication of an over

selection on the displayed image includes a colored region highlighted or superimposed.or highlighted
and superimpb&uenbfettraigrsisryet TR gETErRRe SAAE L2y SRR RE AR ?éﬁﬁ“&g}er}lgelection on
the displayedimaggnsltsasaosaiome: rmgietad afisabcsldiffaiglightetiorsapirsposed or
highiighted and superimposed op, e displaved.mage.of e, sheel.and Wipdndicatianaai en over
selection on tﬁoeinafssﬁlaﬁeaqmaée includes a colore region of a second color highlighted or
superimposed or highlighted and superimposed on the displayed image of the sheet. 65 9. The
method of claim I WRRkGiH S2isy caabdRgian impigenifnisbest includdsxeteivingeasidnage of a sheet
made in a previous caunting, of seleclions Matked;on the sheet Qlilnaging.2aeetier receiving the
image thereof*of recelelr?'g an Image of a sheet Imaged in a previous counting of selections
marked on theckhées Gierdite THaGiP P SHEBI o FRSEE N ORAIGE MBKEt S BRiparing the
received imaggpitheisheal ane compasing-thef rekeivad dmageyakthedshigetianddheseiimaged image
of the sheet for determining.differences ther . (o) al rein said
comparing the 8%%%\9%%%%‘%}?%??31% ,%%ﬁ({é%d& %%%%%%%%%@ﬁ?%b%%%é%%ﬁ%h% sheet, the
marked mark specescdelerpipheioiomeioe BB e E TR GE O PTRE SR At %??&efﬁg%?gﬁi%aﬂl?%ark spaces
determined frogg theindependent inage oiibeisheeinbiranydwoisheredf inictudeber 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 displaved image for that choice region, or if the mumber of selections marked for
a choice region is iess 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 2
choice region exceeds the given number, then providing an indjcation of an over selection on the
displayed image for that choice region. The indication of an under selection on the displayed
image may include a colored region highlighted and/or superimposed on the displayed image of
tae sheet: or the indication of an over selection on the displayed image may include a colored
region highlighted and/or superimposed on the displayed image of the sheet; or the indication of
an under selection on the displayed image may include a colored region of a first color
highlighted and/or superimposed on the displayed image of the sheet and the indication of an
over selection on the displayed image may include 2 colored region of a second color highlighted
andfor superimposed on the displayed image of the sheet, Receiving an image of a sheet may
inciude: receiving an image of a sheet made in a previous counting 0f selections marked on the
sheet: or 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 received image of the sheet and comparing the received
image of the sheet and the re-imaged image of the sheet for deterrnining differences there
between. The method may comprise, prior to receiving an image of a sheet: imaging the sheet

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



comparing the marked mark spaces decoded from the received image of the sheet and the decoded
marked mark spaces of the independent image of the sheet to determine any differences there
between. 11. The method of claim 1 wherein the sheet is a ballot and the steps of claim 1 are
performed in connection with an election. 12. The method of claim 1 wherein access to perform the
steps of claim 1 is: controlled by a security control; or controlled by a user name and password; or
controlled by an access token; or any combination of the foregoing. 13. The method of claim |
wherein said displaying the image of the sheet on asgisplay 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.  determining marked mark spaces thereon; and tabulating the decoded marked mark spaces

thereof. 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 may
include! 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 differences
there betweern. The sheet may be a ballot and the preceding sieps may be performed in
cormection with an election. Access to perform the preceding steps may be: controlled by-a
security control; or controlled by a user name and password; or controlled by an access token; or
any combination of the foregbiag. Displaying the image of the sheet on a display may include:
displaying the image of the sheet in ifs 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. The method may further inctude: if the
sheet includes a unigue 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 assigﬁing a unigue 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. The unique identifier may be randomly generated. The
displaying the image of the sheet on a display may be controlied by a human. The sheet may
inchude an examination sheet, a test sheet, an answer sheet, a tally sheet, a tabulation sheet, 2
survey sheet, a questionnaire, a gaming sheet, a race sheet, a lottery sheet, or any combination of
the foregoing. The method may be 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-
arading, 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 ye-tabulating a
questionnaire, 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, tabuiating and/or re-
tabulating lotteries, or for any combination of the foregoing.

{202} A method for counting and/or recounting selections marked on an optically
readabie 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

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



66 14. The method of claim 1 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 image of the sheet and with the
information determined from the image of the sheet; or a combination of the foregoing. 15. The
method of claim 14 wherein the unique identifier is randomly generated. 16. The method of claim 1
wherein said displaying the image of the sheet on aggisplay is controlled by a human. 17. The
method of claim 1 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 %ggnin slﬂtee{'gfa race sheet, a lottery
sheet, or anyrewsiismatio et theSre oIy, a8 THRE Hethstr SPETAinT I Whetein the method is utilized
for grading amexaminationniamapaing snexaniiatbof for yeadmeyes testhichataIeHETA test, for
grading a school test, for marking a school test, for grading a university test, for marking a university
test, for grading a professional test, for marking aF;()rofesslonal t @t, for ﬁ%drllnfgkan answer ﬁheet, for

marking an afs¥er SHEE i T TRARTT BRSO IO FOab TR 2° r%%e,e or talfying a questionnaire, for
tabulating a questionnaite, fepsading tabuating gairinyshiests, Hdwreadintrraers [g8rtabulating
races, for reagingIotieries, for (aRUIANG, i e, o 0k Any combinalion alinadategoing, wherein
marking includes r%ar%ng and remarking. wherein grading includes radigu and re,%ra(;Ii g, wherein
tallying includés Wﬁ@&%ﬁ@ﬂ%ﬁ?ﬁﬂ@?‘gﬁ?&&ﬁ ‘fﬁ?ﬁﬁlgfmg ?h%‘?ba‘“sz%%aﬁﬁaﬁ and ree-?aﬁulating, and
wherein readipgiRcliides:eeadingianheeneading: <:dBe fegrethod for welirtipFOPFBIPecounting or for
counting and recounting selections. markes.onan aptisalicicadahle.shest ba dngqeeianmore regions
y O

of choices and'& P Ufall f mark spaces in each region in ng h one or more s%lectiogl% may be
marked for eagfihsfsbreé Bles e BAGT %‘a“(?ﬁ"ﬁﬁﬁﬂé%gﬂﬁégﬁ %{j %gffiézgén Herfed fof marking a
selection thergigithamethod-eamprisingage of deahsngrartimagevel aihmettalaivgréie &itnore choice
regions and a plufalfy,of mark shACGR G GaRANEIRI G acs:af tae shealdacludas all of the mark

spaces for the choics regions thereon and Is in an image format; :
Jeast the differences between the marked mark spaces decaded from the image of the sheet and

fhie received information determined from the displayed image of the sheet. The method may
further comprise: repeating the preceding steps for images of a plurality of sheets, wherein
recording includes recording the 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. The method may further comprise: 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 cholce region of the displayed image of the
sheet an indication of the under selection and/or over selection therein. The method may further
include: if the sheet includes a unique identifier, then associating the unigue 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 2 unique identifier, then assigning a unigue identifier and assoctating the
assigned unique identifier with the image of the sheet and with the information determined from
the image of the sheet; or 2 combination of the foregoing. The unique identifier may be
ramdomly generated. The decoding may comprise: decoding each mark space using a first
predetermined threshold to determine whether the mark space is 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 cach mark space for which
one of the preceding two decoding steps determines that a mark space is ummarked 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



67 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 the mark spaces
thereon, including mark spaces that are marked; receiving information decoded from the sheet of the
mark spaces thereon that are marked; determining from the image of the sheet that is displayed
the mark spaces of the image of the sheet that are marked: and comparing the received
information of marked mark spaces decoded from the image of the sheet and the marked mark spaces
determined from the displayed image of the sheet to.determine any differences there between; and
further comprising: generating a recount sheet; wherein said receiving information determined from

the displayed image of the sheet includes: markin%the information determined from the displayed

image of the shewtooribehésnbeod b thmiersi g iveith ik e Tedstitrshest ante firsq8€oding from
the image of the meskedgsaunt sheet the information determined from the displayed image of the

sheet. § 203} A method for counting and/or recounting selections marked on an optically
readable sheet having one or more regions of choices and 2 plurality of mark spaces in each
region in which one or more selections may be marked for each of one or more choices, sach
mark space being a space defined for marking a selection therein, the method may comprise:
receiving ah image of a sheet having one or more choics 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; decoding from the image of the sheet the mark spaces thereon
that are marked, wherein said decoding includes a first decoding employing & first threshold and
2 second decoding employing a second threshold; displaying the image of the sheet on a display
in human-perceivable form, highlighting and/or superimposing on the displayed image of the
sheet an indication of at least the marked mark spaces decoded from the image of the sheet;
highlighting and/or superimposing an indication near each mark space on the displayed image of
the sheet for which the first and second decodings employing first and second thresholds,
respectively, differ; whereby 2 human may view the image of the sheet including the one or more
choice regions and the mark spaces thereon, including the marked mark spaces; receiving
information determined from the displayed image of the sheet relating to marked mark spaces of
the image of the sheet; comparing the 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; and recording at least the differences between the marked mark spaces
decoded from the image of the sheet and the received information determined from the displayed
image of the sheet. The method may further include: if the sheet includes a unique idemifier,
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 doss not include 2 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.



20. The method of claim 19 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. 21. A method for counting or for recoting or for counting and recounting selections
marked on an optically readable sheet having one or more regions of choices and a plurality of mark
spaces in eaghyegi@n in which one or more selections may be marked for each of one or more
choices, each mark space being a space (termed for marking a selection therein, the method
comprising: receiving an image of a sheet having one or more choice rcleﬁ%ons and a plurality of

mark spaces théréohcliPdEiFCHIEIRMAEE GFIRERRRPITEIIHRS 2 BRIHRIRSSACEREEes for the choice
regions therepararibis:ibpitifaeel foie et dedcoding iramrthekesefaditmageqfithditsheet the mark

spaces theregp thatar &mg&%gmﬁa&m fegeiveddmags.of theshegtanadispiay in

human-perceivable form, 68 highlighting or superimposing or highlig ht|n and superimposing on the
displayed rec%rf}lé’delf‘hﬁ’(j? c?f“”th(‘é“%fﬁé%atc efﬁ%lf’c?i’ﬁ%d(%flhﬁ‘filgéﬁafﬁﬁ'ﬁﬁké O&tgﬁ?ggglfes decoded from

the received imdge ofithassigeet; whereby a human may view the received image of the sheet

including the one 0rreegr,@lgQ@iﬁﬁg@&igmémtn@oﬁw&ﬁp@mm@g@g@malyfdmgﬂae marked mark

spaces; recelv mforn&leggg Q, éreepn ed fro ees}rig mclege ?{3 of th sha%eeg freI tlng to marked

mark spaces o received image o a§ﬁ "the receved informatio elng n ependent of said
decoding frorabthes regienyder g ¢ éﬁfﬂﬂﬁ’é Eméffmnat

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 the
mark spaces thereon, including mark spaces that are marked;

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

determining from the image of the sheet that is displayed the mark spaces of the
image of the sheet that are marked; and

in addition to said receiving an image of a sheet:

imaging the sheet for obtaining an independent image of the sheet, whereby the
independent image is independent of the received image of the sheet;

decoding the independent image of the sheet for determining marked mark spaces
thereon, and

comparing the received information of marked mark spaces decoded from the image
of the sheet, the marked mark spaces determined from the displayed image of the sheet and
the marked mark spaces determined from the independent image of the sheet, or any two

thereof, to determine any differences there between.

2. The method of claim 1 further comprising:
repeating the steps of claim 1 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.



comparing the marked mark spaces decoded from the received image of the sheet and the received
information determined from the received image of the sheet independently of said decoding from the
received image of the sheet to determine any difféences there between; and recording at least the
differences between the marked mark spaces decoded from the received image of the sheet and the
received information determined from the displayed image of the sheet independently of said decoding
from the receiv 'mg]%%(%‘(}pc ’Sh?:ﬁ{[ﬁ“ﬁz The method of claim 21 further comprising: repeating the

steps of claim 21 or Images o amp a %§/08F1§H§3%é, wherein said recordin%éncludes recording the

marked mark spacetsbingPTRIPAIRROTR A GEY BHENEIS R MY SEREaEo s f5eBXAEd information
determined framethe display ediimages «fiibe-plhvealitfoahaheettnahdl anykdifferehsed.there between.
23. The methgg&&glﬂ%g&&%rgﬂ&q;%gmprising: detennining from the marked mark spaces whether
there is an under selection or an over selection in any choice region; and = highlighting or
superimposing or higtiRgHEMY e elpEkmpssiigLhTHR ERsidy F&&ﬁ%%‘f*ﬁ%ga%ﬁ&yed image of the
sheet an indicagioimpfsthe whdbhgelectivhrweoverseleotiondibdreid iiRde Thdaseted of claim 21 further
including:  ;jfstheshestdnclides.aupiguesideniifiernthemasseciatingdhe 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 identifief \With st eiginist e SpBrid mEwitke TR dtFoAd EniimEnsrsih the image of the
sheet; or a camhinatiamatihe foregoing.

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 least 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.

5. The method of claim 4 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 a first
predetermined threshold to determine whether the mark space is unmarked or is marked as a
selection;

comparing the céunts 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;

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 or superimposing or highlighting and superimposing an indication of the
different determination near cach mark space on the displayed image of the sheet for which

the determinations based on the first and second thresholds differ,

6. The method of claim 1 further comprising:
determining from the marked mark spaces whether there is an under selection or an

over selection in any choice region; and



69 25. The method of claim 24 wherein the unique identifier is randomly generated. 26. The method
of claim 21 wherein said decoding comprises: decoding each mark space using a first
predetermined threshold to determine whether thé4mark space is unmarked or is marked as a
selection; decoding each mark space using a second predetermined threshold to determine

whether the mark spag@ spmiaikeshbissakedasia seleclianposinioseacksrark space for which

one of the Pf%g%g’gf}g tngtaid codin steptﬁedsgggtrarglglglsc atgcgnt a ﬁgealggdgpsae%%ds unmarked and the other of

. splaved 1 e O 11 O] OVET .
the preceding ﬁivo_compquantepsgdetermlnes that a mark space Is marked as a selection:
highlighting of!t§petiteing or highlighting and superimposing an indication of the different
determination near each mark space on the displayed image of the sheet for which the determinations

based on the first:gd Se6PREALINEEPRAILSANSE: il AN fQr.coUNRY A fQRsecouNting o for

counting and recounting selections marked on an optically readable sheet having one or more regions

of choices antFaBIGPANE BFHRRAIBNIES FVEREHTREG R RSR UM R B &0t ars BEfdBhs may be
marked for eadkrehonid gravoreichoices; éactiefiark §pavesbeirityabspdushdefimedsor marking a

selection therein, the,meHIGsk GORMRISIRG K spateCRMRG Sibilnage Piarshartdamgone or more choice

regions and anpllﬂgglétyaosglggtatrk_spaces thereon wherein the image of the sheet includes all of the mark

spaces for the ¢hoics reglpngnthereon and is in an image fonnat; decoding from the received image
of the sheet the mareSpaEEsTharebe thatleromamid hheBisarmiseioulrintitrfes a first decoding
employing a first thrgsholdnae A secoand tdeted b ehoployisigndssesand thyesholaimber, displaying the

recewved image. pheRR!R.A iR ay. NMRNSRSISELARE O NAlliGRRGAr supermposing or

highlighting and superimposing on the displayed image of the sheet afirst indication of at least the
marked mark’$p&te8 decoded from the received image of the sheet;
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
regiomn, 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.

8. The method of claim 7 wherein:

the indication of an under selection on the displayed image includes a colored region
highlighted or superimposed or highlighted and superimposed on the displayed image of the
sheet; or

the indication of an over selection on the displayed image includes a colored region
highlighted or superimposed or highlighted and superimposed on the displayed image of the
sheet; or

the indication of an under selection on the displayed image includes a colored region
of a first color highlighted or superimposed or highlighted and superimposed on the displayed
image of the sheet and the indication of an over sclection on the displayed image includes a
colored region of a second color highlighted or superimposed or highlighted and

superimposed on the displayed image of the sheet.



highlighting or superimposing or highlighting and superimposing a second indication near each mark
space on the displayed image of the sheet for which the first and second decodings employing first
and second thresholds, respectively, differ; whereby a human may view the image of the sheet
including the one or more choice regions and the mark spaces thereon, including the marked mark
spaces; 70 receiving information determined from the received image of the sheet relating to
marked mark spages 0 deol;ef:alm gwllréga f the sheethther el veg nformation being independent

of said decoding fr 6 recelve image of the she tam omparlng 'the marked mark spaces

decoded from the ré?f@h‘i@@ ihiagecor thdishvatsand BRI PBEERVBEP 6 PRIRStSN Batrhifhed from the
displayed imagesgfthe sheet to determine any differences there between; and recording at least

the differences betvyxgg glgsgggtrhgqegg g%%qugggegrfrom the received image of the sheet and

the received infonnation determined from the displayed image of the sheet. 28. The method of claim

27 further including"°cViF$Ha ‘é‘i’?@éf’fﬁc"l’ﬁf’ab@%ﬁﬂﬁ’hﬁ@?H@Hﬂﬁ%?‘tm%?fé@%%‘(?ﬁtmﬁ"ﬁ‘iieo’[ﬁnlque identifier
with the imageéwoihtheshectrapidaithsthe frforviatiothe ategaiined from dvepamragbeof the sheet; or if the

sheet does n%@&%@%g&ﬁiﬁ@&é@%ﬁﬂ@&p@ﬁ@ BSKEHRY iR RIgHE I deatifirand assegiating the

assigned unique i %r&tllfu%regtv hen'xT&? Eggcgsh éerg gg\d with the information determined from the
image of the SHESE Sr S S HBi NS TN TR AL TS GG "“96 " he method of claim 27 wherein the

method is utilized for grading an examination, for marking an examination, for grading a test, for
marking a test, f@ﬁg{ﬁdéﬂ@.@mﬁ@hﬁ@kte&ra‘@rsmi&rdﬂ{pgr@gsmhmkteﬁnfmmiIagnaamac'm/ersity test, for

marking & uniyeiei tect. oL eradina A ATGARIONELGR BLAAIKIG. A dlessiangliest for arading an

answer sheet, for marking an answer sheet, for tall ylnﬁ a survey, for tabulating a survey, for tallying a

questlonnalrethfﬁsﬁﬁﬁ%%%&ﬁé%ﬁ%%e‘i‘E‘F RitreERREt ®rtabulating gaming sheets,
for reading raneésyoktaniativighades, forreaditgiatiendsidor tabulating lotteries, or for any

combination of the f%g&mgmw&%@mr Q&é'&@ékl&k@%r@&@fﬁ@?&é%& {%@Gﬁﬁg siebeggin grading

includes grading and regra herein tallying includes taI nd re-tallying, wherein tabulating
includes tabuf a‘i.ﬂ‘a"gﬁ%%ﬂ% iz i Ent é‘%’f’nl@?%ﬁ; Pje%dnﬁaggln VEES rfe’gc%gl%a’fn% Y&-reading.

differences there between.

11. The method of claim 1 wherein the sheet is a ballot and the steps of claim 1 are

performed in connection with an election.

12. The method of claim 1 wherein access to perform the steps of claim 1 is:
controlled by a security control; or
controlled by a user name and password; or
confrolled by an access token; or

any combination of the foregoing.

13. The method of claim 1 wherein said displaying the image of the sheet on a dispiay
inchedes:
displaying the image of the sheet in its entirety; or
displaying the image of the sheet i enlarged form; or
displaying the image of the sheet in part; or
displaying the image of the sheet in part n enlarged form; or

any combination of the foregoing.
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14, The method of claim 1 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 image of the sheet and with the information
determined from the image of the sheet; or

a combination of the foregoing.
15. The method of claim 14 wherein the unique identifier is randomly generated.

16. The method of claim 1 wherein said displaying the image of the sheet on a display is

controlled by a human,

17. The method of claim 1 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.

I8, The method of claim | wherein the method is utilized for grading an examination, for
marking an examination, for grading a test, for marking a test, for grading a school test, for
marking a school test, for grading a university test, for marking a university test, for grading a
professional test, for marking a professional test, for grading an answer sheet, for marking an
answer sheet, for tallying a survey, for tabulating a survey, for tallying a questionnaire, for
tabulating a questionnaire, for reading tabulating gaming sheets, for reading races, for
tabulating races, for reading lotteries, for tabulating fotteries, or for any combination of the
foregoing, wherein marking includes marking and remarking, wherein grading includes
grading and regrading, wherein tallying includes tallying and re-tallying, wherein tabulating

inciudes tabulating and re-tabulating, and wherein reading includes reading and re-reading.

19. A method for counting or for recounting or for counting and 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 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;
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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 the
mark spaces thereon, including mark spaces that are marked;

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

determining from the image of the sheet that 1s displayed the mark spaces of the
image of the sheet that are marked: and

comparing the received information of marked mark spaces decoded from the fimage
of the sheet and the marked mark spaces determined from the displayed image of the sheet to
determine any differences there between; and further comprising:

generating a recount sheet;

wherein said receiving information determined from the displayed image of the sheet
includes:

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

imaging the marked recount sheet; and

decoding from the image of the marked recount sheet the information determined

from the displayed image of the sheet.

20. The method of claim 19 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.

21. A method for counting or for recounting or for counting and 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 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;

decoding from the received image of the sheet the mark spaces thereon that are
marked;

displaying the received image of the sheet on a display in human-perceivable form,
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highlighting or superimposing or highlighting and superimposing on the displayed received
image of the sheet an indication of af least the marked mark spaces decoded from the received
image of the sheet;

whereby a human may view the received image of the sheet including the one or
more choice regions and the mark spaces thereon, including the marked mark spaces;
receiving information determined from the received image of the sheet relating to marked
mark spaces of the received image of the sheet, the received information being independent of
said decoding from the received image of the sheet;

compating the marked mark spaces decoded from the received image of the sheet and
the received information determined from the received image of the sheet indépendentiy of
said decoding from the received image of the sheet to determine any differences there
between; and

recording at least the differences between the marked mark spaces decoded from the
received image of the sheet and the received information determined from the displayed

image of the sheet independently of said decoding from the received image of the sheet.

22. The method of claim 21 further comprising:
repeating the steps of claim 21 for images of a plurality of sheets,
wherein said recording includes recording the 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.

23. The method of claim 21 farther comprising:
determining from the marked mark spaces whether there is an under selection or an
over selection in any choice region; and
highlighting or superimposing or highlighting and superimposing on the choice
region of the displaved image of the sheet an indication of the under selection or over

selection therein.

24. The method of claim 21 further including:
if the sheet includes a unigue 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 image of the sheet and with the information
determined from the image of the sheet; or

a combination of the foregoing.
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25. The method of clain 24 wherein the unique identitfier is randomly generated.

26. The method of claim 21 wherein said decoding comprises:

decoding each mark space using a first predetermined threshold to determine whether
the mark space is unmarked or is marked as a selection;

decoding each mark space using a second pre&etermineci 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 or superimposing or highlighting and superimposing an indication of the
different determination near each mark space on the displayed image of the sheet for which

the determinations based on the first and second thresholds differ.

27. A method for counting or for recounting or for counting and 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 of
mark spaces thereon wherein the image of the sheet includes ail of the mark spaces for the
choice regions thereon and is in an irnage format;

decoding from the received image of the sheet the mark spaces thereon that are
marked, wherein said decoding includes a first decoding emploving a first threshold and a
second decoding employing a second threshold;

displaying the received image of the sheet on a display in human-perceivable form,
highlighting or superimposing or highlighting and superimposing on the displayed image of

- the sheet a first indication of at least the marked mark spaces decoded from the received

image of the sheet;

highlighting or superimposing or highlighting and superimposing a second indication
near each mark space on the displayed image of the sheet for which the first and second
decodings employing first and second threshokds, respectively, differ;

whereby a human may view the image of the sheet including the one or more choice

regions and the mark spaces thereon, including the marked mark spaces;
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receiving information determined from the received image of the sheet relating to
marked mark spaces of the received image of the sheet, the received information being
independent of said decoding from the received image of the sheet;

comparing the marked mark spaces decoded from the received image of the sheet and
the received information determined from the displayed image of the sheet to determine any
differences there between, and '

recording at least the differences between the marked mark spaces decoded from the
received image of the sheet and the received information determined from the displayed

image of the sheet.

28. The method of claim 27 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 image of the sheet and with the information
determined from the image of the sheet; or

a combination of the foreguing,

29. The method of claim 27 wherein the method is utilized for grading an examination, for
marking an examination, for grading a test, for marking a test, for grading a school test, for
marking a school test, for grading a university test, for marking a university test, for grading a
professional test, for marking a professional test, for grading an answer sheet, for marking an
answer sheet, for tallying a survey, for tabulating a survey, for tallying a questionnaire, for
tabulating a questionnaire, for reading gaming sheets, for tabulating gaming sheets, for
reading races, for tabulating races, for reading lotteries, for tabulating lotteries, or for any
combination of the foregoing, wherein marking includes marking and remarking, wherein
grading includes grading and regrading, wherein tallying includes tallying and re-tallying,
wherein tabulating includes tabulating and re-tabulating, and wherein reading includes

reading and re-reading.



