Title: CHARACTER RECOGNI TI ON, | NCLUDI NG METHOD AND SYSTEM FOR PROCESSI NG
CHECKS W TH I N- VALI DATED M CR LI NES Abstract: An aut omat ed?&A38y%1280%et hod
and tool (50) for a digitally imaged financial item (58) can digitally
recognize a plurality of characters across an area of a digital inage
contai ning character indicia (54) at predeternrned positions in the area
and al so possibly containing non- charakter indicia (54) in the area. This

finds exenplifi bﬁgAﬂ%t 1.‘g;lnd check
t t
RHEEG S R S

(56) of the check, to identify MCR characters that coul d not be val idly
read or interpreted by theBAGKGROUdNDNOF TMEINVENTENSI ng equi prent. This

i ncludes digital]y .applyin character recognrtro pr o es n 0 an

i nval i dated M C?QJ“F‘ ipgentign zelatgs generally, ‘r?a‘“g’é“HS‘Feft“P?B errreﬁ oy érnd gétaﬁy
check) .5 Pr t

28 Auglist %bﬁﬁ%ﬂ%ﬁﬁﬂ%@ﬁ%}%@%@%@% R AR ﬂ%@nﬁ%ﬁﬂ STEM FOR
PROCESSI NGngi¢izC$ritietannindd AokiDodED the @Ra lahvilEBo RASKIRCUNBNGE MHEChiatdoENTI ON
This inventi,on rel] ates ner al comput er.- i npl enent ed hods .f.or
diartal Ty mélcraele S5t 58 et tePyrS SRRich a4 B Sl e R Rl B =
digital ﬂﬁ@gealﬁiﬁnahraﬁaﬁterch as N tigdcR MAVinpr £ NATRN Hhd)@Eld RISH tnr&@s in
t he area an aIso possi bly contarnhpa non-character indicia in the area.

The i nvent baHcaiviogschpek prpesssing me aarlaaah@kygrt@gﬁﬁMd and tool for a
di g tald y T mmoed LG kLEM SHER 85, BrGlECHBY Aty RobldSpe 3

even nbre particu processi ng ne I Ng

system 10inAkhttoaugii Hd“rﬁ:s@ftea émthel coneRt oRtanblkisy Manaﬁleitem Bp&tﬁﬁcaﬂ?f:ﬂédked to
above, the |nvent|on Wil | be described_in the context of handlin

financi al Phishshave miengs thels) lpyyer RerdiRas mmleﬁoqﬁ%rwgaﬂr%ﬂﬁgw{%drtorwéﬁl%rt i ons
i ndi ci a- Coﬁﬁél’ﬂkg!@rrﬂlrget@sﬂf}?fl?r redvdftiofd chMICR has various conventional portions.

These include the illustrated date, payee, numerical and alphabetical amount, memo, and

15 signature areas. Typically other information is preprinted on the check as well (e.g.,
account holder identification information such as name and address, and bank name). The
check 2 also includes a MICR line 4. “MICR” stands for Magnetic Ink Character
Recognition, and the acronym 1s used in this specification and the claims as an adjective to
designate conformance or compliance with fonts and formats used in magnetic ink

20  character recognition technology.

With regard to MICR lines and characters used on checks in the United States, the
symbol set includes numerals 0 through 9, a financial institution designation symbol 6
shown in FIG. 1, an individual account number designation symbol 8 shown in FIG. 1, an
amount designation symbol 10 shown in FIG. 2, and a hyphen (not shown). On the check

25  shown in FIG. 1, two symbols 6 define the limits of a portion 12 of the MICR line 4
within which a nine-digit financial institution identification number in MICR numerals
(not shown) is preprinted on the check 2. The symbol 8 delimits to the right (as viewed in
FIG. 1) a portion 14 of the MICR line 4 within which a nine-digit individual account
number in MICR numerals (not shown) is preprinted on the check 2. To the right (as

30 viewed in FIG. 1) of the symbol 8 is a portion 16 of the MICR line 4 in which the check
number is preprinted in MICR format (not shown). During processing of the check
subsequent to it being used by the account holder to draw on the holder’s account, the

symbols 10 and a ten-digit number in MICR format are printed in portion 18 of MICR line
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i ndi ci a acr, ] e s L . ] i .11.0 of the
char acter  tdaehils i 8fer iiiEEABORIE itbeli Bl A HeIE (BRSO
skel et on t emgkstcfshe fist emplate.ng positions in the area at which ot her
character indicia shoul d be.lLocate are not .distingui. d usi.,ng the
skel et on t enpl at'¥&0" éPrﬁjg‘h&i ﬁ-égi"’ﬁ%i?s"su‘ilﬁelfl&’g ne Bt A3 SOV %%ieﬁo‘ilﬁéfl%l
det ect ed atprédessitiemethat@ehprid@f: tions to try to identify character indicia
thereat, wherein the inverse skel eton Lerrpl ates represent character

C

i ndi ci a i nver selts$RITEME? shack thppgh & Pheck spit@sent at i ons

generating electrical signals in response to sensing a MICR line on a check

in the check sorter;
generating a digital image of the check in the check sorter;
determining in a programmed computer whether the electrical signals

represent a valid or an invalid MICR line; and



of the skeleton tenplates. According to an el eventh aspect t he
invention, there is provided a financial item analyzer too?ééﬂﬁﬁyﬁgpﬁg:
means for applying character recognition processing to an invalidated MCR
line in a digital inmage of a financial ,item and nenory neans for
containing in digitally encoded form tAé means for appl yi ng such that the
nmeans for applying is accessible by a digital conputer; wherein the neans
for applying includes: a first set of gégitaL enpl ates, the first. set
representing M R TERR e RIng gk teéfrqhsl,catl siBah regrssen i mvaddond set
of digital MRMOhRkesigithiRepRREQNE BEleLBPLRIEOLE B HRFPES ihdRiry MK ses of
the MCR characters. "According to a twelfth aspect of the invention, there
i s provi degheragtersdhereil it em anal yzer tool, conprising: 28 August 2004 -6b

fi M CR f ] i.pel udi : . Sk d
?i r !s{ °! appl i ca?%cﬁggﬁée%sgt élgtgl flig :%ﬁ????’%ﬁ}ﬁj&%h?ﬁa?‘g% gérg);;o a ér‘fégﬁ ﬁg M ?:R

char act er podingisgsteldet@airing:esponsive to the first MCR font tenplate to

detect a position.of. a mssing. MCR racter relative. to at. | eas one

M CR char act er iad‘é}}‘FP]Ffng]ﬁr W{Lgﬁhg f‘iME(ﬂ?IW”éﬁr @Bﬁ!iuta & | ARaeer gorsgt?;eﬁ ¥ MCR
font tenpl afaBsporRe BOHisd Meck Sortdde M ssing M CR character position detector,
the second MCR font_tenplate 1 ncluding the set of skeleton tenplates and

a second appl i édongallergoanecied togthe gherk sopten the egnteailsr meluding & MIGKosi ti on

det ect ed by,dhgeteMeSitinde M B T AGHEE position detector; and a third MCR
font tenplate, responsive to the second MCR font tenplate, the third MCR

font tenplate i acdatabiasgycennseted ¢d thenshecls eortdrdd erovide emprioaitery foadigital t hi rd

application e i t CR.character in a position detected
by the m ssnin%ésl\(ﬁféﬁécg%g”rrdé’gfegrﬁ({o%g%%lﬁ g’?é‘%t%}d.e According to a thirteenth
aspect of the I auigtal dnage dmahyeer Gnpe e & eKandtbahedsthbage tet hod,

f the i nuegital d dnahyeer asd wate sortivdiek ' hod

conprising: transportjng.a check through a.check sorter, includi a MCR
‘eader and a  digHYa oY Hisel Progeingca TGk Sl ek b fagse 0% fie M CR
reader in icB&RONER e blytBe MICR infe@meRk of BidSdoRfioRer'tb Givé b &ivald direck in
the check sorter and communicating the electrical signals to a controller

i ncl udi ng émﬁf ogrammed conputer to define a first set of data; generating

with the digitalsd, o Qvgﬁtp%g%agvtag&eq vllfn HEEHs bV ARGl SOT L €T

. ; f
and conmuni cating the digital a dat abase to Ine a second set of
dat a; det enteinrdmalyzertobheoppogingmmed conputer, using the first set of data

and a predeterm ine vyal.idation.rules.digital ored in
the orogr amed. RanGHT SpoSigsiete REoRliot Plecaritaly Rt FupBuMicR o' V| 4
or an i nvaliind idvh @fgithi ineige ofiadinkicidléspnnsé to determ ning that the
electrical signals represent an invali.d M i ng, a%nd ob‘;-l [ nestjromthe
check sorter andSTHEY{PEHSHWF SORGIYRS p k encodpd;itom |the sresng der ng,

usi ng the s8p190G w6k (Rf tHahdns Eﬂ%pﬁlyﬂigi@lacdeﬁﬁgl% fa difieal cB@plitet.0 1 dentify
M CR characters therein, including: 28 August 2004 -6c digitally converting
a digital repredeseingip ot cighth agpget: of the favatippotherenis prevdetha deek of dat a

to a common,i fodiObdiBrisifl-gi tal ly applying sets of skeleton tenplates to
t he converted115 gata int elﬂéommn imge format to determ ne MCR characters

in the MCR |ine frretgvi&CSk fivrd demplate to identify MICR characters;

a missing MICR character position detector responsive to the first MICR
font template to detect a position of a missing MICR character relative to at least
one MICR character identified by the first MICR font template; and

another MICR font template, for use in response to the missing MICR
character position detector to identify a MICR character in a position detected by
the missing MICR character position detector,

wherein such other MICR font template represents an inverse of the first
MICR font template so that the inverse identifies broken MICR characters having a
part of the character missing and not identified by the first MICR font template.



in the converted data; determning in the programed conput ﬁé |?§P
predeterm ned set of MOCR line validation rules, whether t Ad‘ %

M CR characters represent a valid or invalid MCR line; and witing the
determ ned M CR characters to the firs%? set of data in response to
determning that the determ ned M CR characters represent a valid MCR
line. Therefore, fromthe foregoing, it is a general object of the present

invention to provide.a novel and inproved autonated analysis thod and
tool for a digi t¥oPYling Rejuinthrashed! Of e nyenonsticre aProvidie peiodify a M CR
line. It i 511?{@1 r@cr%ﬁfk@d tle&?bﬁ&%hzﬁﬁctéﬁ"ﬁ epfli%ﬁﬁl”ﬁndg@V&ﬁﬁ}bﬂhé 8igRhgyi de a
conput er - i enent e digitall €eco nrzrngapluralrty of
characters Uémgo@sa samgnten aoﬁlgtialdingﬁltSQISkﬁlﬁ@gete ¢ aepTesegting angiovese i ndi ci a
at predeter I a n [ racter
Tl ci a1 o TREE 8f i iRl L'k ReRIAR AR R 3 ok @[ AGATITWETET 0
to provide chanabter:in tbe digﬁs]sih‘mge,nﬂdmd pariaf ﬁleodharalctes mm1smgg$1y$deatrﬁed1 her and

further objects, ures advantages of .th resent vent i on, WI Il be
Fondi Ty anpar eftcopainh 5o RBh AP S futid hER TS REvidst g

descri pti oimgfentdhitedpiehed F6ddigaalp eéddphizig £ phededyidf &ﬁfuctws:tm@gh mth the
acconpanyi ng dra\r/& ga[ls BRI EF DESCRI PTI ON HE WNGS FIG 1

i |1 ust r at esTe @S fropan contriing chasaderdudiciazg predeterpingd positippsigthat es a
convent i oNgkesChaAGK AR e driindah iMueRr di cating the
anount of theé1 checl? and t%qh&rg(r:aw néT glg showséw!plgglsisl %sh lines a reject
repair strip at datehibng ingiciten &eeda@talenegeandlusu@ skelaton temmplitagyonithe o part

of a MCR |j v e read
or at Ieastde%r%teegmgal @15}%&1%#&?%&% ﬂ?régtr? i 03& q%ﬂ?qm%:@g#egs froma
di gi tal i nmandciefaciokethetassay FIG 4 is a bI ock di agram of a pref erred

enbodi nent check sorter system.of the sent i,nvent i s a bl ock
di agram of a pr &F EFPERFeRiIBEPIRETBIed RRSiGPRT PLhe %a@@teaﬁ%fr e ool of

the syst emcaiaver indidid @stlﬂgulﬁie@usﬁlgl the @kd1bt0f KerflpiR G AdetimiAink r}ﬁfsﬁfbﬁﬁ d
enbodi nment of the nmeans  for ap ér ng character recogniti on processing to

an i nval i dd® g MreR %W@"hn‘)@el‘dr fragler gl Shoth BenTodated, but ag @ot7 i's a
flow di agr a tl‘ﬂ B r@tﬁ@%&&&?w&& gfga financial itemprocessing 15

nmet hod of t resent Invention. 8 1s a flow diagramof a preferred
embodi ment of amsiagt oNeise cskeiremmer‘radlatﬂa om mdma yistestedeathtie détermiisedr esent

' nyent on, \B\A’EEEIBHS ?0 tI) %Jﬁﬁf}? %ﬁa{r &Er }nla? 1%3*11? g &rﬁgre Sf%ntlg\%re En%efét% 7. FIG

9is aflo |agram a part Lt ar 1np T emEntat I on of &N au

financi al t&fplatee mapaeahyshmmtlhdﬁmﬁweﬂsdypmemmter frvdicib irepresenttiohs may be
used with re ?rwrs% 0o whether the MCR |line can be read in the nethod
represent ed pelondempiates. 10 | |ustrates a sinplified version of the MCR

nuneral "2" and Rerdifiveedinneeten®l ApsdtedfetiRnidveniimtiBedols pRoidENEr al .
FIG 11 illustrates a sinplified version of one embodi ment of a tenplate

for the 2%mppgialitem yralyaetooerMp®ng epresented in FIG 10. DETAI LED
DESCRI PTI ON OF ThE,l W%#ﬁy }Eﬁﬁcfég %gxﬁlmbﬁ‘ RIMEASR: BrA36)idaiB I

digitally recogni zing a ty ara ters Cross an area o a
di gi tal i miige ixadigtehinage ofiafinendaal iferdiacda at  predet er m ned positions in

the area and al so_possi bl ont aj ni.ng .nop-.char act i a _30 LN the area.
Char acter indi cinéerﬁ?gydgﬁ'% %)r b%?n%%ngrmrfﬁglgﬂ@ Slbcéjﬁg g}h%ﬁﬂ?agf&t 8Fistics.
Exanpl es i neplyite sﬁlblﬁfl‘ﬁﬁﬂﬁﬁﬁeah@formpplhiﬂgas aecegsibledgridiged] komparabl e forns,
such as charact eqeect abI e by optic I character readers. Applications

i ncl ude, withoutV ef‘?“ﬁf dBYHH | Ortaé’glfyufgﬂn desncome tax forms, postal items
(e.g., addresseg fihedee Gf‘lhgltlapféﬁlplates, the ﬁrst set representing MICR characters to

be digitally recognized; and

a second set of digital templates, the second set representing respective
inverses of the MICR characters.

According to a twelfth aspect of the invention, there is provided a financial

item analyzer tool, comprising:



28 August 2004 8 applications, etc. The preferred enbodi ne L bed
bel ow particularly refer to MCR characters, which have kng%/\/%‘u%'?s'%%blP
predeterm ned fornms and which are used at known predeterm ned | ocations on
checks, for exanple. One particul ar ap@I ication of the digital recognition
of the present inventionis 5 analyzing a MCR Iline (i.e., a line of
characters in the font and material suitable for Magnetic |Ink Character
Recogni ti on processin in adigital ipmgage, such as analyzing. MCR
information on & ffsrﬁ‘}*r%{ﬁé{atgmi FE?P?%‘%?‘E’.I‘J,C{L?%%&% Qf %Fkﬁ%‘,te@aéﬁsﬂﬂé%ﬁ@ bat ch
tickets, lahﬂ%ﬁg,jlg_lﬂgga)to i®nBBEIIERChemaRRt € of this is with regard to a
check that has undergone a sorting process in which the MCR line of the
check has been reatsiagdVICKidgatagler pasitien Hetegtor regponsive ko Hesfitse MIGRade. |t
will be in i cjfi of¢ .C S] - pr, red
enbodi nment sﬁglkc}ftgltnﬁié:‘)i’?ep{roeélseg%c%E %’erno\% %é}r? i Jc;fna %?ﬁgﬁgmg ?Ila%%g?el%%\ﬁet\? e"’lrt %a%? oader
aspects of ohbMIGR ehdmciar adeatified by ithe fiet) NIICR dsiit teimiphate; anteeshd MECRIent i oned
in the background, above, M | i nes. use checks in the .United States
ore ade. 10 EREI Gt pelieoirmae MICRT et i tief RO e
through 9, sédopanvi@R fbﬁtsﬁelr%lﬂtd; fEheRed eHeadok @F sRABIBRA terfipheWid iaNsdebsd 1.

i ndi vi dual account nunber designation synbol 8 shown 1n FIG 1, anount

8
desi gnat i ofPRYGAEBN Tl seb Hpidentiy my MICR charerter iy prrositionsletesidhhy then t he
check Sho“'ﬁﬁ?%m%]‘i}ﬁﬁfaﬁ%aﬁ‘%°‘f§&p&5ﬁaﬁd define the limts of portion 12

of the MCR line 4 e ni ﬁe_- digit financial institution
i dentification aihibdMICR fonCRmplate redpengineto thesseond MICROfopt emplate,ed on t he

check 2. The symbo), . LA LS e riaht s.viewed i Fl portion
14 of the MCR Irﬁlg)engm% %ﬂﬁ%ﬁtﬁﬁ%@kﬁ{]wgﬂ%ﬂkg é%g?ftm‘l’%% %62%% %glpé%tﬁﬁt nunber
in M CR nangndhisd apalicatibowwiy setstoddapity atMICR khirhgtecine sosttionl detedred r i ght
(as viewed,i FIG 1) he synbp] 8 is portion 16 of the MCR Iine 4 in
whi ch the @P{gl&mﬁa%ifﬂﬁCﬁ%?%ﬁ%?oﬁ’ct’é’&qewcﬁrm format (not shown). During
processing of thgcs toSHmesEnBNAspe&t oFahé inveBiidl) g€k Providee aadeaunt

hol der to draw on the holder's account, the synbols 10 and a ten-digit
number in RFCREsiRg methody @misiiged in portion 18 of MCR Iine 4 shown in

FI G 2toindic%taﬁﬁ0F§q ek R 8 SBEE K ek k f | rates
certain MCR n_urresa %r ms, an uFit;I repreés?)ent ?A@ﬂ%g@%%ﬂkﬂo $%525.00).
The M CR | digitaliimager;| ocated in the | ower one-half inch of conventi onal

check 2. 30 In vent i . ck, pr.ocgssi an _additiona j ne m ght
o added to ¢ heoRae 988 i NLBR FRNRGS, sfter Erenefiicts M ICH ¢

i |l ustrat ededdyr sdneingey MIECRr1aRad a cisdckiip (ROclakck dachathndaohhitutiaititgtheck body
as illustrated. in Fl 2. One formof this strip.28 August_ 2004 is
five-eight CFWéﬂSIﬁWSNO & st g@lﬁﬁ%ﬁ pPesgrimed GﬂmPH%TE‘Hl‘?%B‘e?Og‘éf this
size is W g&igfdathat then becones the bottom one-half inch of the check
with the strip 20. Another asgept pertinent to the present invention is

illustrated i n EBPeratng with jhgsdigitelimagect dizifal/imnace of theashtsknimtheichedo or

*Ghar act or P Rar e S hcking LG BEEED Kl Barc ol @I T e cause

of an invadadati on of the MCR line. Wiether this occurs during a MCR

read, the marKki 22. 24 do at | east represent iptecrferen | n analyzing a
digital image ggﬁnpwéngm eéaﬁ%grmfisgon%qge{, bl B’r‘? i?rafsﬁz%ﬁi\?gﬁf*aoar@l 4M CR
read procepsedetchtinedned\dfORICR RNk ivalgdatish Giles ARitail P befddenehdpatsantdhe M CR
reader senses magnetically; and if the 10 non-l\é:l’igR mar ks do naot interfere
magnet i cal PYMPRiRyVAGHr thioelestrigal sjenalssigpresey 2 Yatidariaadnyadid MICRdmem cr
read. In asgiggital image of the check, however, both the M CR and non-M CR
markings are nerely digitally encoded pixel information representing

| i ght ness/ dar knéis sespansgete deipriminingrthiy thelel¢atrical tsignalsoispresend| a) invalidis, FI G
3illustra of i L1 i t IC I n IS
per f or med mlﬁgﬁ%S&gr&ﬁ-éﬁfc f:;dr??/gﬂrlf% Flg%k ﬁ%g\?g%lg&r/,ﬁlettﬁ%%}aé%@én%? tﬁ%\%% i on has
appl i cat i odigitalip précesdieg, eismpethe eccond tseir dfataita) gherdipkilngsgt of thectkrokky zed

ar ea. Refer.(;igﬁxé/@ F]I(ﬁal4 ttgere IS ifi;l ustrated a preferred enbodi ment of a
financial ¢ R hgragtees Rtelb B9 dR% or dance with the present invention
whi ch is capabl e of




overcom ng the aforenmentioned difficulty regarding characte ers
non-character 20 recognition if such interference exists. Cg%ﬁfﬁggép?%
application of the system50 is as a check sorting system The sorting
system 50 includes a sorter 52. The sorter 52 includes a M CR reader 54
and a digital imager 56. Itens 58 to be processed (e.g., checks) are | oaded
into an input bin of the sorter 52, and the sorter 52 physically transports
each item 58n 25 through the sorter to an output |ocation, referred to as
pockets in a pardigitalyfonygrhag ¢ digitpleierresetation of thendigitelcimagediomdhe 58 are

hysi cal | | -2 cofing] nt to respective financi al
Pngtitutigﬁg§ﬁ§§§ﬁﬂ3%§g?§ 0at rg?%'e%%gﬁﬁuneral 60 Pn FIG 4. Wen an item
58n i s noved t hrdigitphlytdpplsng seis of Zkeleton tmBRtgsetmdthe ®avertsdsdata indhmet i ¢

characters gn.the i an erate egtrical. si .which are, 30
o ot St B PERGHANRERC R b AR i DicBf B 0,
digitally éndmdedvirtedRatd;ne data representing M CR characters detected in

the MCR |ine read QX the M CR reader 54. Al so. duEing this_ngvenent of an
i =11%

i tem 58n, the di'GiTRITRGHE, I PIEEagEnsy cRTBRNIE) S8, e Predelrained ¥t b are
communi cat editro lide dli@ARREURE, WhelhB! R ERrMHEaSIIERAhakterd RPPQBST ¥ €
digitally encoded signals are stored in a conputer nmenory providing a
repository‘@hdphé“@thQQRJHWﬁ@%% for all the processed itens. Associated
(either physic i1, : r Yael at | east
by some i dont 10y g Bk deRuflaRR TR EAURULS o B FREREO! B! fi¥emmdie

respect i ve tedetoxheiding thR the decmdnhel SMIR shencedadpatbait hahlid MIGR lis abases are

made) with the diqital inmages.in the.database 64 is he i nformation
Obt ol ned from t Hedse PHHET KRl (R AHREG Stieb o hebredh ShaRHS s
Thus, the agbrodide dihiehgndintiRevdiEiitorhited gdiyds fletold 280 téd fogeaiitalles two

distinct sets of .data; .the first i haracter representation of the MCR
line, and tmasedsEpacl jitem, syehyas aw%ieglﬁéé‘%ﬁr%@ﬁt e dhisodlsq Rescap] 1 e

check. 10 ThRce@Rthd btbntbhiveitidnh® PrRiRr 5%@111%51&9%31%%&&%%% fér
progranmed conputer which applies a predeterm ned set of rules to the MCR
| i ne data fdigtpllyrecogniziege puralito op Ichamsetersoscrossnare eregl 9fam cligital timaghe rul es
det erm nes 3 . i i al.j d. or. | i,dat

Beanpl co. of Uit chief ddicl bl i LB Pnd R o8 B0 o
account nurbetainsed fiercthacicieriinditiaan theouier. Itax also laygenemal chjgettod thicbprksang, is the
account nunber..valid. "fl.ag' bit (or bjts) associ,ated with the MCR |ine
ata Tor 't AEPAY L Prayide etk peorimptg wnd 3 BerE 1S in vk €St

Vﬁl i gati ON/ahd figrktied abjeom, fedmt@raﬁii:mawmgeé of tl((jbtﬁfl'%en't ﬂﬂk@t&ixpﬁrﬁl E@b&a?i@y usgd.
The foregoing conponents_are inplenente nd functiqgn in e preferre
enbodi ment 2BRAHY tedﬂw%@ﬁan theodit gf'iaémth% ok AeseAPRIhakthe prsfered es for

the 20 SOlhfodBrentd}s |rék£3€in%Qﬁﬁﬁctﬁﬁr\ﬁiitﬁ‘ﬂle%éﬂn%ﬁ?fngﬁwf@g ured by Banctec
S 1

Inc. (e.g., E Series transports, TRACE transpor Uni Sys (e.g., NDP
series transports), or | BRRIEBSFESCRIETHENOPLbEel INGAn exanple for the
controller 62 a t 1 Nel s known equi pnent using

| mageVi si on braEgGégﬁpgg%%9?§§ﬁgﬂgégﬁgg %Financial Sol utions, Inc. 25
Added to the foregoing in the present invention is a digital inmage analyzer
66 connected to the controller 62 and to the database 64. Such
"connection" can be in any suitable manner (e.g., included in programm ng
of the controller 62 or in separate equipnment conmunicating with the
controller 62 and the database 64). In whatever form the analyzer 66
converts a digital representation of the respective image fromthe 30

dat abase 64 to a common i mage format, such as TIFF, JPEG or ABIC, and
wites the data to its own database or conputer file. The digital inmage
anal yzer 66 does this, and then it analyzes the digital inmage using
digital processing. More particularly, the digital inmage analyzer 66
receives or retrieves fromthe controller 62 one or nore 28 August 2004 11
control signals (e.g., the set or not set status of the aforenentioned M CR
line data flag) informng the analyzer 66 of an at least initially

i ndi cated invalidated item passing



t hrough the sorter 52; depending on the speed of the sorter %%P or
exanple, this may occur in real tine so that the anal yzer % &h 128% part
in the validation/invalidation 5 determination, or it may occur after that
determ nati on has been otherw se made (e.g., based on only the input
received fromthe reader 54). Wen thenﬂi gital image analyzer 66 is to
performits function, it sends one or re control signals to the database

64 to retrieveridi® NRERAGS b‘é%n@dnﬁbﬁe@'chbél@ﬁﬁrﬁe@rmﬂhﬁad1ﬁéﬁf%§&?@s% such
as descri bed above. The anal yzer 66 then anal yzes the resulting digital

i mage; andindfcating @siamgusioofitheclicgkcand |ty drawde: s gomis i dotsdash ligesoavreject

progranmm n MCR line in the digital inage, the
anal yzer 6 pau?mpla&a hpigotﬂgﬁl?ecgﬂer 62 of this and sends its MCR |line

data to the conFIRBlitstaRs mAtitiess ikGRH\GEBBICR Snd, MBithtnekiapan)Y duséf t he
controller 62 applies its set of rules (in_the preferred enbodi nent, the

same rul esmé@hdﬂéﬁrdeh’gﬁBI lingi 128 OF B legsit eronte ghificly rin uang g )idensty MER ne | f
the MCR | 5 represents a valid MCR line. If it
is a valid&%ﬁé%ﬁﬁ {eamg%%é ﬁeer 2 wites that data to the MCR data
record for the Fmspieletarbleclaalmgm oft epreferred epibadiencih eheak isgiteradystemrofehe dat ed
data. A preferred enbodr ment of the digital image analyzer 66 is

r epr esent elFSSSHE EVERUONS  This provides a financial item anal yzer tool which
epresented | n b 52 OHEk SiBuP Gt dBrefered b Blinat of e ORHEN e BHEL o1

[ hi | u
recognl@ i otmobmfdb@saetengs}bwnuma&.dt.ri eved digital inmage of the i tem Thi s

preferably incl r chec cha cter caqntai item
b “the 111 ust rE Feiso et s Sl Pisrert SragarEn Oh Do s QREA e s 1 o
a comnbi nat ¢iafacek redoFﬁthl R cERMDA6 LR isvaBided MIERTIRLEI 1ﬂﬁ di@fak SndR-sHown 1€
|nterfer|ni::; marks illustrated in 25 FIG 3), if any. A particul ar
i npl ement akti®A- of the means 68 includes a machine useable form of the
conput er progra t
menory neans 72 O?Hgg@?gﬁdﬁ %lgro(ri:ap fg%rQEdSefr‘iﬁb0 \é}ﬁ%“gg’?%ﬁ%‘%‘%"ﬁ% prg
appl yi g smeihoﬁbﬂmepka%eﬂtﬁ&mﬁmrs accessi bl e by a digital corrputer such as
t he conputer in&ﬁe/nentr ngdéae controller. 62. The nenory 30 neans 72 can be

I

i npl enented in 8457 flgi diagram Rb s Preferesdsmbegineent of aratiorpaticdinaneipl itehe one
or more Ccogp fsrrﬁeﬂl(ﬂ'l erhh@gregéﬁe Obvhﬁrl afd: cfoﬁﬁkﬁpa?@&f%@th(? HALeliBf
digital inmadge anal yzer e |np enent e ther exanple’is as a
port abl e merklfy7. device (e.g., a diskette) by which the means for applying

can be physi cal ransf erred 28 ust 2004, 12 om.one | ocatjon t

anot her. Anoth #*@? W‘fha%rag’u‘?éafgﬂﬂé %W?Wegta&‘)%g% P atéct}ér'i‘ devi ce
or sysiem pgh %ﬂfslmeﬂlsm &e%&eﬁﬁnwngsh aﬂlﬁ&l?ﬁﬁ? 8 esedr»e&rr fe%&lel to meﬂier ty,
such as via the Internet or other tel econmunications A preferred

enbodi mntmeMWmmbemdne&e@s@hnde@mesﬂnmd@F!ﬁ.& shown in FIG 5 6.
Thi s enbodi nent l.yin ni f.h.0N processrng
to an invalidate fGS orﬂﬂg’%?entr a p)}l%rg‘%v%{? ¥ tggﬁ‘?rﬁ\&ﬁ] u?ng tj’ eP’é‘?r ng in
real time dalﬂbodﬁﬁ&jtldﬂﬁﬁ'&k@étom/teiﬂpldt@ﬁ)r(ﬂwﬁlﬁﬂéler 62 to nmake that

determination) MCR Iline in the digital, inmage, and it includes a detector

74 to detect a Erlﬁgultldllustrrﬁg@ Smpkiiod csipn AE one, embediment; ofi aterplals firtthe | mage
for t r Nady S19,The nmeans 68 further 10 includes in
t he p?%f er@gggé%tg%jr‘e nt &ﬂﬁerrs?rlg e )(;frﬁpen er 76 which changes an orientation
of the digital image iDEﬂ“héLEBﬂESCCRIPTIDNS)RmHEIINVEEN'KI@E\ECt a digital image

of the MCRIline in at least the initi orrentﬁtron of .the digital i mage.
The detector 74 D%REFSEHMYTUOR: Rpadly app er Mgy d8caEmizing & gryatibr of

progr amm ng.epees (§86ss2RRERLG of P 0gieAf fiRhed &ﬁr&dgﬁgoer;ara aqfl\rﬂa%gafat on)

that controls the conmputer wth whic Is 15 use 'Tne in
t he converpredletcmmedepmtlmsgn tthd aieamgeé alssgubsiplyt doataiming ymerchﬁﬁcter‘r hidgcia

i npl tati f 7 t the bott h h of th
T om (2 PHEC pRer (TG FYTOAI (55 DHEIea o A T ERTPEE TR on

process cj e€snchide E1RSANAS fBF %e&ﬁi@r@ etgre&lﬁmeﬁ%e&w fohthshasef gund the
MCR line in the 20 drpgrtal i mge. ‘the orienter 76 part of the

program ca@l@é@tqrheietqe ke bMeOIﬁBJIal‘ Chanahter atadetre | ApRjisationshinciuskeatveithoutind
then it i Shmﬁatlon %est %Snnsesu(fcgo'rr?eeg aR)(l?l'\lllg, Ipc}lstatl hﬁa de eegCtgc{dresses thereon), loan




If no suitable result is obtained, the orienter 76 causes tE? bac% 864the
docunent inmage to be searched by the detector 74, first in I’%Jg}l \%/
one-half inch, then the top one-half inch if needed. Once a MCR line is
found, a high scan is perfornmed five-eighth inch 25 above the identified
line; if another MCR |line is found herg, the itemis deened to be a
"stripped" item(e.g., such as in FIG with strip 20 included), or

encl osed i i uggnt e Wafc i [ W60 {mlar
o the. st r P iRl BRI THE HhiBled bOnRAL MLeAnal bk Burtindy r B e
to find t hMIURCFEhdragters, whichnkaweskgsviopraderminedfforme dnémbltidh meatusedhyt set  a

"flag" in header, of the inmage to.indicate proper 30 orientation (normal,
upsi de- do ,O%EH?MF%IPE’@&%W@F&Q CQH%SU%W’G%’E)QJBV\M) . The image itself is
not changed. ThendghRuRF afdlicafiod BE tHer @Al r@@bgﬁfﬁtbﬁctimﬁ@brésé}ﬁliﬁﬁ&&ioatisl east

;
afirst MCR font tenplate 78 which works wt e area of the item under
revi ew ¥ e. galyzimpa MKge ding (ke.28 ling @i shaaoters in3he dons antl mpterialf switablerfor oned

one-hal f i } [ i l.i ne;.l.s,.considered to exist in

S ehock) . MR RRR Rk lloh Boc i ih Bty 4REE SEFH 5 et

char act er sMiCRomi$orirfadioh @ngi Hnafcidl iens . @ clibsiarstips, st Hekel, Patchl tidkerge. For
he preferred enmbodi ment of the detector 74 al so includes

this processj ng@té ] 1

a " ni ssi ngPlosk flste) c Ratbseifis exyaplerol gHs oyt tegrrddo a check that has uadergpisre f ont
tenpl ate 78,4 : H i : r oy sible
posi tions %orlﬁ%g%ﬁggﬁ%?@é%ﬂeggwlrg %’H%@Sﬁh%gﬁ%lﬁli&% bt%ﬁlté%pagga}nfi ?do&r%g?ﬂieiﬁ %@g%r 80
det ect ¥0 t hef thesh¢dkdras bedn mhdss dt wiilé be imgthid spBrific bentaxitof ichedkednatyisisehatahat

| east one M CR character .identified hy the first } font tenplate 78.
Further i nprt‘e'ﬁ"se%pe?nél?oéir“?lggsé’ Pﬁ?ﬂt,‘};onﬂéY@clP%%sgﬁRbﬂz&W@ 03dghst a
10 second A6k bPibe iARABbARR e 1M B [uesRRALLP the m ssing M CR _
character position detector 80 by trying to identify a MCR character in a
posi tion det ect-Ad mentioned dette baskgrgmd abevehMIgRekingsr wsgd erb datickent thé FI G

6, a third nt.te ate 84 i ed to, try,tpo identi.fy a M

char act er Pth%st)gas?st e e ég?le%lebl?lﬂﬁe&a@t%e&%%bgg S?tfmqﬁglr%er&%ﬁggl\ﬂ CR
font tESPI GikeugB29, finativddd| iQstitoticlo designdtidnt yentodre ishek€ B I, | QnadRiduepf t war e
for 15 inplenenting these are included in _the appended prograns. In

per f or m ngecREt R MGH designatien symbel ft shompdatlen Lmenstt designasios symbalgl&y st em
50 of FI 7 I L0 r S r 0 r I

conventi S%%O%nﬁ%lnﬁnl?r?,z’ namelh ) égle g?%’]%%?ﬁeqﬂ% %@g‘?‘p%ﬁm Fl}(ﬁ.el,ﬁ%h%

char act er ssynttwieb nlefinel ther iémits of partiodi I dfadhe iMBEGR liat 4t withipr whiek skdninkem 58"

Cr anspor ¢1 g HATeiab A g T RECR R Bins. RAICR. Frrpehise et FPER) o) gnal s
referrad topRANE of'tBe YRR AL eflc APALSOAURLEELE the! Qotlt N85 Qi%l%ﬂ 9h 86, @fheand

the database 64, respectively. The programmed conputer | nplenenting
cont r ol | erp@forié4 ef heddECR hnk A svidhimwhivhrthevhioetdégit individiaba¢oointadunghegiral s

fromthe reader .5 epresent a . valid or. an.invalid. l.ine,(this
may or mayMr%g& %%‘Eeﬁ?’els ﬁ%‘:ﬁisho‘@%]slﬂ{@q%?&%ﬂ}? chegk &y nﬁ%g‘e%@% %SeYle%’%dé’é
referred tPIGHYVEIhe syinbbh® igEdrtied 165 f tHRAVICR &R atin e ihe @RedSmaRbdregl upon
because of the controller 62 determ ning that there is an invalid MCR
line, the Prepged imMIGBdseatdnetahpynh pBisingprogemsingcfdhe ehesk gubseiresmt to

processi ng: i i |, in.t i_0l i e ,of e

bt ococsed i pank s e 0l AEndbirdo dhdaPoh et stk loe (R RS 10 ot pur
of the sori en-digionemberia MIGR fordtht aredpriraédth poitibn G of MISR fine & RBswh Rdi cat ed

in FIG 7, _if an_i&_em IS rej ectgd due to the interpretation by the

cont r ol | erF¥2 2R drdicaie the anpeunt pbthechpek, @he pumbes shown Hbistrates ceraip MEEnt

i nvention i i I 7 Sl S t i BN h
respecti ven@?g?lt a ?’rr%lsieﬁ %égﬁgsffcggc&4m?%mtﬁﬁo§r%%tj }lggidgihgblg%gﬁégg ajﬁé‘g
conver t i nglocated ; the ivealohe-hhfrimh(dffcomodntiehalehegk 2.n such fornm) as descri bed

above._ Prefera such. fo i hcl udes at | east ot s r.inc DPI
i mge %GE a sui tbfﬁ%‘foé“’?lgﬂ?ﬁ{ &%Ec?ﬁocﬁsnﬁﬁ 38 ad@ﬁﬁ@gbﬁﬁ%&d]@?e @@téaingaé b )
M Cr 0CONPUHELheckYBARY tRichvaSidREMIERIIER4, PEL iLiMuRAR& s ?h?r% B (EH1 NG

W ndows NT, may be used 5 in inplenmenting or performng t : ch” conput er
pr ogr anmedstiip 28 @étteshdd he thewndih check body as illustrated in FIG. 2. One form of this strip




the present invention (e.g., with the appended prograns) re S hﬁzﬁb?ital
image off of its hard disk, deconpresses the image in nenofy, El) es to
read the MCR line, possibly reading all four areas of the docunent (front
bottom front top, back bottom back top) as described above and further
expl ai ned bel ow. 10 Once the digital in&ge has been retrieved fromthe

dat abase, an automatic read is nade of“the selected area(s) as indicated
in FIG 7. isTyeseighthd iR high: Hhesroreard \iner zm@%qm@m &fﬁ{s%skﬁpfd GS. 8
and 9; however, If such automatic read Is successful, the controller 62 is
notifi ed awattherdegcomes fhedofthet dnerhalfiaclsofttbe shdcklwithethd stip2t i tutes a valid

MCR i f t hi f d ip the | 6
ol sewer'e, |t he SBORE 0Pt peER B restilitventiof AOMERBIR B R At vah 1 s
nmade as t omeh@dded abb¥iehat rafidonh ekl 6 1IMiPR2 M AR ntRbALter! fndic@reldi€e @ her

hand, the automatic read is not successful, or there is a successful read
but it HoetherfissiredoMie R gharagtes/dndigia)ingpingingeon MAGR lineché inrfdfmBmight be

i nval i date i .Qr. Su roc i such as.in Fl by
manaal 1y cadee O idvali iR RS AR RGCPRLAS: o GRS alethel  Binchy

i nval i dat eftad,tthermakidings 2X) 2Heloeit ddast @pieen inerfttehde/inphelyemgeddipBaldeegs | bed
in the backgroun ﬁo tion of this specification. Al though sone resi dual
invalid i tgﬁéhemc Ehatprieny (lpt iisi@ afonyationgbMIGH rerd ripseserthe poRMIGR esent
i nventi on, @y SUEIH Bt ifltddterd jo Gty d I Lani ki cC ewer
t han ther emwer eg%i nflféthlf a I?n\%ﬁ }%gt%heégqyét’ éﬁsﬁp%gg%ssgg%gﬁaﬁn%%&égﬁl{mé

i nvent1®n, nathBHERY madtles afoo netranterforee dnagdetivaligg ebeyofwillhaot rikehyt iresultaire

bt ai ned. 25 Referri G 8, . the, ] i fi t ect
Che i g 1 ot vpiEn e e RGIGH Hady et GiShioh SR, 8T M e b BOHperrbthdhe
preferred proRdaA®HonlICRI Malllihgss bfedtn@8ly disReTy téﬁ%oéédngﬂ&i &hfdrin@fdn

anal ysis nethod of the present invention. Thi's includes digitally applying
char act er Fepeesgringlighingsvdakegsp yalues fdterardpasktin wdwditgne sdale)ndes,dliGt he

financial it n refer : he invalidated M line.in e

1ot rat i v dT R reS L RREY R b Be PR i oy s atriobrd BY %1 udtes
digitaldy pressessichdors Univete)iticpresdnfimdentdn hhCapdlRmMidoeveleftiidy aid s
characters, and thereby to find a digital inmage of the MCR Iline in the
digital i nidEicsng prekingemthapradyzedgeeas i r st i ndi cat ed decision of the
preferred enbody i 3 1 | i ..be
found at a 28 i%g%ﬁ“glz%o@k’%* ’ %begggjsg{ﬂé%’%&%% %%grt% cli tgﬁ'l%g eoggﬁr?%\g/lgg

i mge. |f it¢m carimgtsybtemf 5 acdohdanoe tatithdthe geesehninesntics: whizhnis icapdblésof 8 by
det erm ni ng whet.her_all. orientati f the digifal  inmage have been
checked. |¥Y¥#RmALDE PR ey PR BRI ﬁ}té"ﬁg%r H§Sbs gonsgharacter

pr ocesyj NoredRshitidiFirseQ inffeRGcs bbkkalonepassit : s ; MCR
line can then 5 b'e1 fsounld. T all the ori@gnt at ?%Iﬁfs&ﬁ %Selftgggiﬁ%ﬁggﬁge In the
manner deséecheetingsystene detail above and still the MCR |ine cannot be

found, the net f..th resent . i,nvention_concl udes at .the i j dat ed
i tem remains ahflges _?%% %?'sﬁ%lﬁﬁ)dml‘:{ugﬁ? gss?ﬁp%af.cglﬁgos.opﬁr I%?C‘imlg(.iesl? Mlﬁﬂ

f oregoi ng feaddt| Msandn Mefti ighaenss.e[BmESiZNg YedRbtdsbdde@.g. ! HRclY) laddRfali&d r ead
10 nmethod jllustrated in FIG 8 then determ nes whether that constitutes a
M CR | i ne, intor#) Bippkbig ot ditsasien SByandribe getesod physigally trazsperte eachfitem 881 i ni ng

what St i o S i ni r . C acters
bei ngoéljjge nﬁ%tggg?é S?I%Qrce&hagt&ﬁ%{st q%%grqn’r %g% elrﬁ'StBnagtﬁB& gée{%lg aa{)%bll%%,g{: t he
i t em becondrclaseras) floralwhich/dkii@dmsiS8aine phsidalie didp6Rdl (ERE busdldé an®sent @ have

been read, one _or _nore signals are generated 15 for notifying the

cont r ol | erfegEecygfingngal fspiydiopsyas indicatediatrelsronca AameRboQingF i y  encoded
M CR | i ne data l; t:0 R e, bt ' id MCR
line. As referre e?gﬁall él\e/gg,“ 1|9n thgtﬁop%sﬁ%agtogﬁf g%@%ﬁﬂ&%&ﬁhﬁésﬁ&%&%m med
in the comagreticech@actasi og thee itont zmal | genémtek nelsntrizale digratsyi whithr wkes f or
val idating MCR. reads; howeyer, such determ pation can be made_ ip any

ot her Sui t AbTBUN ﬂ‘g?‘? ANCHOYFRY 2 ¥V ‘a'eéﬁ%é nPay §arsEirig W’P@tﬁ‘&ta@he M CR
line can bgch@ROMIGRUhedRtarehiGeriile MRTRLYASE: el i i th
reference tc(): FI GS. 9-1f A pir)ef erlr gd enbodi ne%l?’@g%ée‘%eﬁelnlr%getﬁggﬁf%ﬁr%er??dgdi ng
or det ect i bygthe MI@Rré¢aderS54. nAlsachoing dhis enavietrtent dlarpiters S84, thedigittl mmges
representegd. in FI.G

. 1n th ferred enbodi pent, ' d..
nori zont ai 1 SRSt SR b Eh BT pBRERilER i, fBlgbast o4 B ion




25 These are digitally renoved by digitally distinguishing ggg a% @84&
i ndicia representing horizontal and vertical |ines detect ?t‘?‘ rea

of the digital inmage. This can be done by a nunber of means, but one
particul ar inplenentation sinply scans i n two directions | ooki ng for
connected bl ack pixels. First, horizont scans are perfornmed for the
entire length of the check within the s1 Iected search area, and any
consecut i V&sﬁ&swea&xlguﬂw%h&)d%&asagxﬁlgc&%dst&%& ihOH Cbiphide Ifhén'fbr#eﬂ}%ﬁl

renoved fromthe |magué settln? their val ues to an 1nvaflid vaI

Then, vertre@a$lt0§}3arfs r 1gpiek ﬁmagnsd arnall he gmoeessedadtmen, Aasmtwaady (@t’mnect ed
pi xels t hat, exc ne-fifth inc are r

P erting ¢ R Sl Clyhindn oRfutel B mBirony HERAE O gh &Rt ny SomsRSEeE? i on

using 28 Augidag th0Gb 19 rethbﬁllaﬂﬁﬁrhé&dhésr&gl’eﬁf&nvé/\@ddbﬁe@mehshﬁé &ata and
repr esent ed by zeroes, black pixels by ones and renoved |ines by twos.

The chat acewsededdignl iwage dpigbasss prsvn e)w\ﬂa'th@ digial lalagas ingthe dptabasa B¢ ipi xel
for a M h e c o t e enoved,
2 tirst R aaghdion, GRS dhe SHCRIGERN S o FBRIRE IR BF o

t he | engt hc@itrollbﬁﬁ?.senhns ehe actesf rubingh S@c&m!nedub@gh A htﬁedid §dek ighgerates) a
particul ar i npl enent at é@ﬁéﬁﬁ pectl ve skeleton tenplates for the p055| bl e

M CR char aBY:Histingt gt g AR LR EhasReserd eRmRRenition of feaMIGR diney apdithe o
right and {Rpnd é’@fk having at |east five

nei ghbori ng bl a%l?qglé]}(égiygh fségel{é?&eorp%%ﬁrréédﬂ'réoo%k pi xel s because being in
such alll0 nei ghbhe mmttoibér 62hef tht aulefauied e bpbadithehb datledkswiat hrogranivaed

terrplate skel et on regi on t hey, coul d. be a.M char er.. The nunber of
{ hebe. + gootPIIRaBied ABPtishy AT drErTEg A Ry e MK e HeRtom der

bl ack pi xefeadétedsect Gelphidhck @9 h@ﬂ&oﬁbhﬁﬁ& WIRIRGLURE deRihinet YHRIRE he¥hg D
shoul d be "white" or errptcgppl xels. I f the sumof the "good" pixels mnus

the "bad" MIKRIlineds yelidpse rtlnvaislmﬂid EX@n@hStOﬁeomlhodetmnbndgemthc frank t he 15
respective r en i,den exa l.e of sk ton
tenplate f olml%?h‘ga}ﬁ?/l @% hgr%g e b‘c"l?ssgllfl bgcict eéaCt!Lyoten ‘%ﬁﬁ

si mpl i ¥ edlomgis¢iie adaotM‘tlrmhleehEahd\/l @Rﬁ@g’abﬁ@éﬁﬁts) Sssbéiﬂtfeesrﬁﬂi ©¢ NIICR line

t hree-pi xel w_de | ines 86a-86e. The skeleton of the tenplate includes the
pi xel s shotaia &5 Aherereastivg chaskineay heskomums seide indicats the Vfbdatl%éﬂvahdﬁﬂ%l s
woul d be bl ank areas 90, 92 shown in FIG
10. 20 mg%%fexmaﬁﬁe bﬁ&k%&ﬁﬁbﬁg}sgga%gen%%?ned in a five-pixel neighborhood,
the top left ofThf: fomgqnagtwmqamhmsaareemn;ﬁémémecbmndeﬁmpbm in sheafpfrefeitred/el y
overl aid on at that i nt, ic;l%fhe matchln els thg{qtﬁ

bl ack are % P‘HE’GBV §q‘tuﬁﬁ’temé lpkppwn % be
bl ack, 2er eso?téPSQ ﬁfchﬁlé hEQMSHMEs Effigthent hﬁangfh%nﬁr&@tfmabtéceﬂiel .8, BARFeHOL

"fit," another one is tried and so on until one t hese skel 8t on tenpl ates
fits or thisansporss %CEtWSp@rrﬁan Bingsys f(o4g., dﬂDPtMeM@mmﬁa},antEM (B&® been

trled Co in Fl es eth re are
any " i soPREI AR Zhkeleer, dtn PGS fele BT ET BE P HaltR e B ks

i denti fi edkridwn reQBipaitae Wstng!Shiage VRl brmid %%0%11; APlanéR: FTﬂhﬁblal S,
since a MCR line has a predetermned format (such as illustrated in FIGS.

1 and 2) oPRfutienssHS- first tenplate 30 (i.e., any one of the flrst used

skel et tenpl a 0 y at
| east %e of thAﬁ& har acgg?rgg{ﬁﬂg nﬁ g&t nW %I? Sogélﬁﬁﬁ%i fina 515 |ve éé) t he
i denti fi edcanhacted toethé syntealler 62 adetcemmdjamaam esd\thea)mieauicaﬁ’tcem;eiﬂnaw d be

but presently are "m ssin ecause they were not detected by the first
M CR font 94 lﬁ&glaé%n@zdsg fgCIUSerﬂI‘ REQgrampming 9F thy eontrolles &2.9% (esapptate

char act er s @atﬂh Upth é&h%rollgx{w Q‘Eld fﬂh@h%aﬂa%e %Q 0% Nehat e

spaced exacqtly 0 12 i nc rt. As a res I'Tst npl at e pass,
certai n chiermcthernsalyre Gﬁok@mverhi edig;t%ahrepfeecntatpmsoﬂth@mpmweainag%rfummtt]n@se

For a Bonsitipest 68 'f soRmammee CamBoneher 156 iace pRi e ¥ReShog
nunber to &RatcCis dWh dathBise ¥ %Hﬁbﬁt)er fild, fTHef}ﬁgiﬂéim‘ﬁée HaiPer 85 J08Ekhis, Ind h' S

area exceeds this value, then a possible "mssing character has been
found, ancthanrie Baalwsttbﬁpilglt% iswge chmggdlgltgbpmpbﬂmrxgo mivinre gert{sitaely, bed ow

\chtehI ;r:ggr(glglttf(ﬂ 1magc ana yzer gé Q‘GCSC%IICS Taetl'tlel’\lfleg (%rotrr? %)el %{gneizo'ller %Zt (I)’]I'{GSOIT %l%?é on,




is "self-segmented” into character regions after the entire 5%{ ecttgzg rea
was first-10 scanned using the first tenplate. If a charactg uguy R ified
next to a known good character, the process repeats itself with this new
position as a reference until either a blank area or another known
character is identified. If there are ;'lﬂ- m ssi ng character positions

bet ween determ ned characters, all characters presunably have been read,;
and the nmetiash] dRhak (€8 Stheliskt driHos et SRALITHN SorchrnHEhddWIIER WnERalaifgy |
not, the itemis a resrdual invalid item If it is determned to be"a MCR
| i ne, thenindomingthd analyzen Gosoframlet deast mitidlkyt ndicated inyalidatesd iteln MaSing i ne.

The foregqi e r f oF. ned desgri bed, apgve. |f re ar 1 SSin

char act er g%g@?qhﬁ%ﬁggﬁgt%glﬁpﬁr&% ﬁg&p&ﬁ%pgﬁ}eeﬁogt?r ?#‘fg%r ﬁ’éaﬂlﬁ&%sl &Yy ated
in FIG 9 agfkiigsealt tisaran thabfeRudabptr 66 Eah Al pat ind@BtalifattdinMidRior 0
character in the detected position. In_the particular inplenmentation

r epr eseht edetprmipation, or itupey aeeiE aBwricthat datermingiionthas bgen pliksyisemade (apove
with regar j : r i ed. except _in a

el axed Dased ch e Shpukidsyel Hom HEHRAL 30 A BRRlY SHPEER SRy o
(i.e., the6hirtoghafoantiBrfumtieasit sendsioner aiczasoitbl aighaloithe HFtbhasd 84 tar e

not considered).. If the sumof .the "ggtﬂd" pi xel s. exceeds a predeterm ned

t hr eshol d, TSFRYesBe gespestivg dmitgl dmees fordhatproegsyed Hemsuel e despribat ebedspect i ve
character fppLAeS Byent [ t late. 4k irst
tenpl ate applicati 5n In %nh??qyﬁéﬁgﬁﬁ#g@oﬁﬁbfL@%ﬁ%ﬂgf@tlﬁedog%gg%hénus t he
bad nmubl benayzentedetehmime? by ptsravenprogianampesthatolt das fquad fackefilCR direria, thevhi ch

woul d consi,st,_of ev ssi blL.e bl.ack pixel.. bein et and no "bad"' pixels
boing sor ARt bRt O Sobltthe Bub st Sott (i and R s MRl

att enpt ed, dgh iPkhe EhtBRECENT ABler tReiIVMAMKs RbMEths afMSterlt, BRI contfoliBr 6P
regard for possible "bad" pixels. Since this tenplate search is restricted

to a smal | applisa itgseiraf rales Ggdbe pregereddogmbadimentathetsamigyrulss apwebs anplieditx el

density depect.i LhQr e [.1hi I ure,is.made effectively
i | 20 BEGUE Boph e, Ghbtrse) 78 ol e MRGTdine s R FrSomliet oo
not sutkesshrdsbits hdalid MICRaliabalfitien valid MICES BE tthy omatict b2 Rvritas tHat r d
MCR font tenplate is applied in the particular inmplenentation of FIG 9.
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The detector 74 of the preferred embodiment includes at least a first MICR font

template 78 which works with the area of the item under review (e.g., the respective
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0000101,, Ox01000101, 0x00010101, 0x01010101, 0x00000000, 0x01000000,
8§800001000ha€§€6%6 1‘8‘0‘{ topgiolsast PredVIEk Pheragten ddentified by the first MICR font

template 78. Further in this preferred embodiment, the detector 74 includes at least a
10 second MICR font template 82 which responds to the missing MICR character position
detector 80 by trying to identify a MICR character in a position detected by the detector
80. In the preferred embodiment of FIG. 6, a third MICR font template 84 is used to
try to identify a MICR character in a position detected by the detector 80 if the second
MICR font template 82 is unable to do so. Particular implementations of software for
15  implementing these are included in the appended programs.
In performing the method of the present invention by using the sorting system
50 of FIGS. 4-6, the items 58 are processed through the sorter 52 in conventional
manner, namely, sensing the item for a MICR line and characters therein and creating a
digital image of the processed item 58, as indicated in FIG. 7. The foregoing occur
20 while physically moving or transporting the item through the sorter 52. Respective
electrical signals referred to above are generated and communicated to the controller 62
and the database 64, respectively. The programmed computer implementing the
controller 62 determines in known manner whether the electrical signals from the
MICR reader 54 represent a valid or an invalid MICR line (this may or may not occur
25  in conjunction with use of the analyzer 66 as referred to above). If the method of the
present invention is called upon because of the controller 62 determining that there is
an invalid MICR line, the method includes digitally applying character recognition
processing to the invalidated MICR line in the digital image of the processed item.
Physical items 58 are sorted in known manner at the output of the sorter process as also
30  indicated in FIG. 7.
As further indicated in FIG. 7, if an item is rejected due to the interpretation by
the controller 62 that the MICR line is invalid, the method of the present invention

continues as shown in FIG. 7. This includes retrieving the respective digital image
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15 main function being that an automated determination is made as to whether there is

now valid MICR line data). If, on the other hand, the automatic read is not successful,
or there is a successful read but it does not constitute a valid MICR line, that item
remains invalidated and is left for subsequent processing, such as in FIG. 7 by manually
processing as a residual invalid item in the same manner as invalidated items have

20  heretofore been manually processed as described in the background portion of this
specification. Although some residual invalid items may remain after use of the
method or system of the present invention, any such residual invalid items should be
significantly fewer than there were initial invalidated items processed by the present
invention, whereby the aforementioned advantages of the invention are obtained.

25 Referring to FIG. 8, the automatic reading to find or detect the digital image of
the MICR line of the invalidated item, in the preferred embodiment of this illustration,
uses the financial item analysis method of the present invention. This includes digitally
applying character recognition processing to the respective digital image of the
financial item, and preferably to the invalidated MICR line in the illustrative context

30  being referred to. This more specifically includes digitally processing such digital
image of the item to identify MICR characters and thereby to find a digital image of the
MICR line in the digital image of the item. Thus, the first indicated decision of the

preferred embodiment in FIG. 8 determines whether the MICR line can be found at a
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what has been read is not deemed a MICR line, the item becomes a residual invalid

item. If the MICR line is deemed to have been read, one or more signals are generated

15  for notifying the controller 62 (for the illustrated embodiment) and the digitally
encoded MICR line data is analyzed to determine whether it constitutes a valid MICR
line. As referred to above, in the illustrated embodiment this is performed in the
controller 62 using the controller’s known predetermined rules for validating MICR
reads; however, such determination can be made in any other suitable manner. A

20  preferred embodiment regarding whether the MICR line can be read, such as using the
analyzer 66, will be described with reference to FIGS. 9-11.

A preferred embodiment of the method for finding or detecting a MICR line in
accordance with the present invention is represented in FIG. 9. In the preferred
embodiment, vertical and horizontal lines not part of MICR characters are removed.

25 These are digitally removed by digitally distinguishing non-character indicia
representing horizontal and vertical lines detected in the area of the digital image. This
can be done by a number of means, but one particular implementation simply scans in
two directions looking for connected black pixels. First, horizontal scans are performed
for the entire length of the check within the selected search area, and any consecutive

30  black pixels that exceed cone-fourth inch in length are removed from the image (by
setting their values to an invalid value). Then, vertical scans are performed in the same
fashion, and any connected pixels that exceed one-fifth inch long are removed from the

image (by setting their values to an invalid value). In the specific implementation using
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0x00010100™ t"&% M%;’g(?g%i D,  ox000] 0 0O, Ox00010100, 0x01010100,
Ox01010100, Once vertical and horizontal lines have been removed, a first MICR font

5 template is used to identify MICR characters across the length of the selected area
being searched for the MICR line. In a particular implementation, respective skeleton
templates for the possible MICR characters are used. The method scans the MICR area
from left to right and top to bottom looking for black pixels having at least five
neighboring black pixels. These are deemed “good” pixels because being in such a

10 neighborhood of other black pixels and located within the template skeleton region,
they could be a MICR character. The number of these “good” pixels are added and
from that there is subiracted “bad” black pixels detected in regions of the character font
template which should be “white” or empty pixels. If the sum of the “good” pixels
minus the “bad” pixels exceeds a threshold, then the method considers that the

15 respective MICR character has been identified. An example of a skeleton template for
the MICR character “2” is illustrated in FIG. 10 in a simplified manner in which the
MICR character is represented by three-pixel wide lines 86a-86e. The skeleton of the
template includes the pixels shown connected by solid lines 88a-88¢ in FIG. 10. “Bad”
pixels would be any black pixels detected in the blank areas 90, 92 shown in FIG. 10.

20 Onee a pixel is found to be contained in a five-pixel neighborhood, the top left of a
respective character skeleton template is effectively overlaid on the image at that point,
and the matching pixels that are black are counted, and the pixels that are “bad,” or not
supposed to be black, are subtracted from the total. If one skeleton template does not
“fit,” another one is tried and so on until one of these skeleton templates fits or these

25  skeleton templates for all the MICR characters have been tried.

Continuing in FIG. 9, the method next determines whether there are any
“missing” character positions between characters which have been identified in
response to using the first MICR font template. That is, since a MICR line has a
predetermined format (such as illustrated in FIGS. 1 and 2) and if the first template

30 (i.e. any one of the first-used skeleton templates using “good” and “bad” pixels) is able
to identify at least one of the characters in this line, other positions relative to the
identified character(s) can be determined where MICR characters should be but

presently are “missing” because they were not detected by the first MICR font
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character has been found, and a relaxed template searching algorithm commences (see

below with regard to a second and possibly a third template). In this fashion, the image
is “self-segmented” into character regions after the entire selected area was first
10 scanned using the first template. If a character is identified next to a known good
character, the process repeats itself with this new position as a reference until either a
blank area or another known character is identified.
If there are no missing character positions between determined characters, all
characters presumably have been read; and the method determines if those characters
15  define a MICR line. If not, the item is a residual invalid item. If it is determined to be
a MICR line, then a determination is made as to whether it is a valid MICR line. The
foregoing are performed as described above.
If there are missing character positions between determined characters, the
method illustrated in FIG. 9 applies a second MICR font template to identify the MICR
20 character in the detected position. In the particular implementation represented in FIG.
9, the same skeleton templates as referred to above with regard to the first MICR font
template are applied except in a “relaxed” manner wherein there is no subtraction made
for “bad” pixels (i.e., the non-character areas, such as areas 90 and 92 in FIG. 10, are
not considered). If the sum of the “good™ pixels exceeds a predetermined threshold, the
25  missing character is thereby identified by the respective character represented by that
respective skeleton template. In the first template application in this implementation,
the sum of the good minus the bad must be greater than 96 percent of a possible
“perfect” score, which would consist of every possible black pixel being set and no
“bad” pixels being set (black). When the “relaxed” version of the template is
30 attempted, simply 87 percent of the black pixels must be set, with no regard for
possible “bad” pixels. Since this template search is restricted to a small area where a

possible character may be by prior black pixel density detection, the error rate for this

procedure is made effectively small.



0x01000101, 0x01000101, 0x00010101, 0x00010101, O©xald. g%g ,
Ox010101D1, 0x00000100, 0x01000100, 0x01000100, 0x00010100; ugB%@@BiOlOO,
OxA A OLp0, 0x01010100, 0x00000001, 0x00000001, 0Ox01000001,

0x01000001, 0x00010001, 0x00010001, 0x01010001, 0x01010001,

0x00000101, 0x00000101, 0x01000101, 0x02000101, 0x00014141,
0x00010101, OxA A A O0l, 0x01010101, #éndl f 50 construction/Destruction
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m_pbByt es=clueastBYFEa [ BHBOTOF posiibRecothird MEGRBIOHE teRpkES]is appligt if Fhé E *)
del et e (] RRIBHGE ERIeRGIEIE oEIoh SoBhEnER bvbed Skdginamicd ST oreReot
ul BackHei gite skélbioherhlars kRASAKM fiRNand detE MIBREKAY tbRBlR @ TG, BRakW dt h,
5 an example of such inverse for the illustration of FIG. 10, wherein the originally
“white” dots become “black” and the originally “black™ dots become “white” and with
a rectangular border of “black™ dots around it). The inverse template requires all the
identified “black™ pixels in a region to fit “inside” the template, and any pixels that are
not supposed to be black are discounted. In the specific implementation of the
10 appended programs, only two pixels are allowed to be black that should not be. This
method is particularly useful for identifying “broken” characters where parts of the
character are missing, and would cause the prior two template processes to fail.

If the missing character is still not determined, the item becomes, in this
embodiment of the method, a residual invalid item as indicated in FIG. 9. If the

15 missing character is determined by either the second MICR font template or the third
MICR font template, the method checks to see if there is any further missing character
position to check. If not, all the characters presumably have been identified and the
data validation steps represented in FIG. 9 are performed. If there are further missing
characters, the method goes to the next position and repeats the use of the second and

20  third MICR font templates as needed and as indicated in FIG. 9.

If the result of the foregoing is that a valid MICR line has been found, the
encoded MICR line data for the item being analyzed is digitally modified in the
appropriate database by writing the data from the aforementioned character detection
process into the appropriate storage locations in the database, whereby the MICR line

25  data file contains all the correct, identified MICR characters. With regard to the digital
image of the item, it is not changed, but simply an orientation identifier is altered if
reorienting was required to find the MICR line in the image. For example, using the
TIFF image format, there is an image “orientation” tag. This is simply altered to
indicate the proper orientation of the image. Any software displaying this image would

30  look at the “orientation” tag and rotate the image to the proper format before display.

The method of the present invention can be more broadly stated as a computer-
implemented method of analyzing a MICR line in a digital image. This method
comprises scanning the MICR line in the digital image to identify MICR characters



25{ BOCOL f ReadLow, #ifdef M CRDUMMYBOOL f ReadH gh, BOCL fDeBé’%)u 3(%2%4
strMCR . Enpty () ; mstrEi gh Enpty (); return -1000; gus

35el seinti StripHeight, iBottonHei ght , 40i Zi p5tri pOffeet, iLineOfset,

i Result; mstrMCR Enpty (); 45mstrHi gh Enpty (); CMcrRead::-CM crRead()
{ #ifndet M CRDUMW int - CMcrRead:: McrRead (?VAO D pl mageFront, ULONG

ul Front Wdt h, ULONG ul Eront Hei ght, ULGRG ul Front Resol ution, ULONG
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disclosure is as a computer-implemented method for digitally recognizing a plurality of
characters across an area of a digital image containing character indicia at
predetermined positions in the area and also containing non-character indicia in the

10 area. This method comprises detecting indicia in the digital image (e.g., the black
pixels) and using a first template on the detected indicia to distinguish at least some
character indicia from non-character indicia across the area. This method also includes,
in response to the predetermined positions of the character indicia and the character
indicia distinguished using the first template, determining positions in the area at which

15  other character indicia should be located but are not distinguished using the first
template. This method further comprises using at least a second template on indicia
detected at the determined positions to try to identify character indicia thereat. This can
further comprise digitally distingunishing non-character indicia representing horizontal
and vertical lines detected in the area of the digital image.

20 Thus, the preferred embodiments of the analysis method and tool of the present
invention apply character recognition processing first to the entire area under analysis
to determine at least one of the predetermined characters. With this determination, the
method then self-segments by identifying individual positions where other characters
should be located given the predetermined format for the area under examination and

25  the previously determined character(s). At each such position, at least one other
analysis is made to determine whether the character can be identified. If all such
characters can be identified with regard to an invalidated-MICR-line check, for
example, the invalidated check becomes a validated one and stored MICR line data for
the check can be repaired by digitally inserting the respective characters in the

30 respective positions of the stored data. This automated process can greatly reduce
manual processing heretofore required in trying to validate checks which have been

automatically processed and determined to be invalid.



30 35 40 if (HAtoBnmp (ul FrontWdth, U FrontBeight, (PBYTE SBIPrrasqagégnt,
m pbUnconpressed, 0, 1, O0) !- 0) return -1; PCT/USQO /06939t

(ul Frontorientation -e 0) BitsToBytes (mpbBytes, m bUnconpressed +

(ul FrontEeight (i StripHeight + iBottonEeight + iLineOfset)} *

((ul Frontwdth + 7) / 8), (ul Frontht% +7) / 8 (ulFrontwWdth + 7) / 8,
ul FrontWdth, iStripHeight}; else { tsToByt es (npb$ytes, n

pbOnconpr essed N 35 | + 8),
(ul Front W dt h +E'7§"b%8%&ﬂ?aﬂ$&?&ﬁgﬁ e‘g#ﬁ?)@ ‘(S 5% V}h‘%'fefhsei 4

i StripHei ghpe):;ﬁcFim;ﬂBmiaﬁmnm( wifFtheninvéctidn, as St Ipquigrhmgi&f); tooBiqtRﬁmduELamng nes
(ul Front W dt JIp ht, ui Front Re solutlon) i f mfp =
fopen (" \\%P Skur\n 'E% epsepontatiqpy gt ta Psiener am@aae{ﬂamee ﬁ%ﬁ?@@lﬂﬁ? 0;
50 i Resul tskel%%daﬁﬁrﬂ'l@m(/&%g e%&flé%sdfo?bot'h%tidorﬁﬁ Hata 249 EPIlM?%entat on.

ul Front Resol ut1 on) I'apsed tine is %d\n", GetTic

dwSt arty; (i Resmhms thﬁ p@?seni mv@rﬁlop i§ pvelt ad@tmtoaarreruuaﬂxe@hjects@)ld{attsuml TUTE

SHEET RULE 6 Al t 20 1/ 67377 .26 CTI U 390. Si B t
O By os e ARt Aot Eabovs a2 elf s BEReIRRI dbsiein rwhig) | ©°
(ul Front Wﬁl’eibrréd@mﬁodﬁnel{tb' loF e indedlidh kave) bdenBdescrilddr RRHWY fliose of thIs

i St xi pHei ght 5 FlipBuffer (ul FrontWdth, iStripReight); "} else
Bi t sToByt eélSleqsbBi}ms ig q)mmﬁswmne@@e@rmgemﬁm@mw@ﬁtthe parformance

8i Str He Fr Er Q tWdth +
7|) / ! (pul IFr on?%dg‘ﬁ &r&%‘;‘%} qgé&é}qll—lf ﬁ#%&?ﬁ:wﬁg%{ rp eglaré?r?c)ohﬁé#gd Li nes
(ul Fr ora W thielspirit Sf thipineegivinas definadt\Ras appindediplaimd. Resul t = ReadStrip

(ul FrontWdth, iStripHeight, mstrMCR, 15 ul FrontResolution); if {iResult
= 0)



' k a NULL | | (ul BackResolution !- 200 && 20
) BrckReoarott o ( { 25 cl oae (n1Pp)28@W§E“209$ILE

ul BackResol ution !'- 240)) { if {fDebug)

*) NULL; 30 35 return -1; } if (ul BackResol ution 200) i Stri pEei ght
S%RIP HEl Gly #R9377 1 Bot t omHei ght = BUTTON REI GRT 200; CQ&%P? Relof set
ZI PSTRIP OFFSET 200; if (fReadfigh && !fReadLow) el se |L|ne set -
ZI PSTRI P OFFSET 200; 'O iLineOffset = Q; else 45 50 } if (G4toBnp

(PBYTE?ipInageBack, m_, pbUnconpr essed, }
| Bott onf ei ght a BOTTOM HElI Gu 240;
I f (fReadH gh && !f ReadLow)
="' 0; SUBSTI TUTE

(ul BackW dt h, 55 ul fackRei ght,

i stripfeight Q STRIP HElI GHT 240;
I Zi pStripCfifset - ZI PSTRI P OFFSET 240;
i LineOf fset =7 I‘PSEPR?GPC@F@ETen@ﬂt@tmnedfs&e%mcﬁnumeﬁs£Set

167377 27 O, 10 0) I'- 0) i f
??Egué ;?UL E 2 % /%3//?}"}9??}///299///ypx})/,]gf//é//;)://,(w[m(@g UtHi 12 L001111Y17 .
PCT/ USO1/ 0@93g=:|.nclude "stdafx.h"
#include. "MicrRead.h"
#include "Image.h"
#include "mierfont.h"
10 $#include "Tiff.h"
#ifdef _DEBUG
#undef THIS FILE
static char THIS _FILE[]=_ FILE ;
#define new DEBUG _NEW
15 tendir
fdefine STRIP_HEIGHT 200 85
#define BOTTOM_HEIGHT ' 200 10
: 20 #define ZIPSTRIP_OFFSET 200 128
" #define STRIP HEIGHT 240 110
#define BOTTOM HEIGHT 240 12
#define ZIPSTRIP OFFSET 240 154
25  #define MAx_ALLownBLE_gEADs 100
#ifndef MICRDUMMY
static DWORD dwLow [} = {
30 0x00000000, 0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
0x00060001, 0x01000001, 0x00010001, 0x01010001,
0x0000G101, 0x0100010%, 0x00010101, 0x01010101,
0x00000000, 0x01000000, ©x00010000, 0x01010000,
35  0x00000100, 0x01000100, 0x00010100, 0x01010100,
0x00000001, 0x0106000%, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0200010101, 0x01010101,
_ 0x00000000, 0x01000000, 0x00010000,- 0x01010000,
0x00000100; 0x01000100, 0%00010100, 0201010100,
40 0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101,
0x00000000,  0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
. 0Dx00000001, 0x01000001, 0x00010001, 0x01010001,
45  0x00000101, 0x01000101, 0x00010101, 0x0101010%, -
0x00000000, 0201000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, Ox0D1010101,
50 0x00000000, 0x01000000, 0x00010000, 0=01010000,
0x00000100, 0x81000100, 0x00010100, 0x01010100,
0z00000001, 0x01000001, 0x00016001, 0x01010001,
0x00000101, 0x01000191, 0200010101, 0x01010101,
' 0x06000000, 0x01000000, 0x00010000, 0x01010000,
55  0x00000100, 0x01000100, 0x00010100, 0x01010100,
: 0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x61000101, 0x00010101, 0x01010101,

SUBSTITUTE SHEET (RULE 26)



| 1 pbUnconpressed + {ul BackHei ght
(i StripHeight + i Bottom eight + itineoffset)) * {(ul Bacde%%iBgﬁtZPO%),
{ul BackW g¢drorré78)7 / 8, (ul BackWdth + 7) / 8, ul BackW dt h, pd1Sigdipbigloght ) ;
RenovelLongLi nes (ul BackWdth, iStripHeight, ulaackResolution); 20 iResult
- ReadStrip (ulRac)cWdth, iStripHeight, in strMCR  ul BackResol ution); 25
30 if (iResult )- 0) BitsUoByrtes (i p tes, m pbUnconpressed +
(i BottonHei ght + i7,ineoffset) ((ul BackWdth + 7) / 8), (ulBackWdth + 7)
/ 8, (ulBackWdth + 7) / 8, ulBackWdth, iStripHeight); ul HaokReaol ution);
Fli pHuffer {ul BackWdth, iStripHei @h@@ﬂooﬂemwanmgauoneso::@odlﬂamderIohlowooo,
i strip)iei gh0x0q0RRBLAQ) (0x010903a% t (xOPFIORD0, | 9RO ol Ut i OD%"S 40 BeadStrip
(ul Backwi dth,, goﬁgﬁogHedxg% ?de'f c(' g@g{“’qm'&)oxm{oop?mﬁ %Poc(lel o%“é'l?lrﬁnpb)
mfp = (FKLE * aRocobioso) & ﬁo{moo, bl %@Pﬁ%fz?r
(ul BackW dt hoxouoso:ronopm[:gjmn)qo,|dxoocim:a*dL@m&m d?eadHl gh B| t oB tes
(m _pbByt es, bunconpressed + 58%=x qomonomﬂaogmooa,l Zixp@Birodqof saadn)ol’botn,
((ul BackW dt H“Gr 004301y r@?m"(‘%ﬂlsawwla }01/01018 ul BackWdth + 7) /'8,
ul Backw digh, ollobb b1 dabidooa 3 PEEbo D6) ZBOUAHGRIst DR ohRS-

BitsTo' Sytes (m pbBytes,

01/67377 28 5 10 15 ul BaCkRESO|UtIQﬁommmﬁIr

%0&5153%:8@&@%% | Ofkbiodlo@biir N

3; ) 20 25 38008pbgid1} CRCNIOUEQ1/GH69B9101, 0x01010101,
0x00000000, 0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
i5 0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101,
. 0x00000000, 0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x0101010G, .
0x00000001, 0x01000001, 0x00010001, 0x01010001,
20 0x00000101, 0x01000101, 0x00010101, 0x01010101,
: : - . 0x00000000, 0x01000000, 0x00010000, '0x01010000,
0x00000100, 0x01000100, 0xD0010100, 0x01010100,
0x00000001, 0x01000001, 0x00010001, 0x01010001,
Gx00000101, 0x01000101, 0x00010101, 0x01010101,
25 0x00000000, 0x01000000, O0x00010000, 0x01010000,
0x00000100, 0201000100, 0x00010100, 0x01010100,
0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, ©0x01000101, 0x00010101, 0x01010101,
0x00000000, 0x01000000, 0x00010000, 0x01010000,
30 0x00000100, 0x01000100, 0x00010100, 0x01010100, .
0x0Q0000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101,
0x00000000, 0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
35 0x00000001, 0x0100000L, 0x00010001, 0x0101000%,
0x00000101, 0x01000101, 0x00010101, 0x01010101};
static DWORD dwHigh{l = { .
0x00000000, 0Ox00000000, O0x00000000, 0x00000000,
40  0x00000000, 0x00000000, 0xG0000000, 0x00000000,
0x00000000, 0x0C0000000, 0x0G000000, Ox00000000,
0x00000000, 0x00000000, 0x00000000, 0xCO000DDD,
0x01000000, 0x01000000, 0x01000000, 0x01000000,
0x01000000, 0x01000000, O0x01000000, 0x0:1000000, .
45 0x01000000, 0x01000000, 0x01000000, 0x01000000,
0x01000000, 0x01000000, 0x01000000, 0x01000000,
0x00010000, 0x00010000, 0x00010000, 0x00010000,
0x00010000, 0x00010000, 0x00010000, 0x00010000,
0x00010000, 0x00010000, 0x00010000, Ox00010000,
50 0x00010000, 0x00010000, 0x00010000, 0x00010000,
0x01010000, 0x01010000, 0x01010000, 0x01010000,
0x01010000, 0x01010000, 0x01010000, 0x01010000,
0x01010000, 0x01010000, 0x01010000, 0x01010000,
0x01010000, 0x01010000, 0x01010000, 0x01010000,
55 0x00000100, Ox00000100, Ox00000100, 0x00000100,
0x000001006, 0x00000100, 0x00000100, 0x00000100,

SUBSTITUTE SHEET (RULE 26)



Fl i pBuffer (ul BackWdth, iStripHeight};

RenovelLongLi nes (u?gz%%é%@%P4

| StripHeight, ReadStrip (ul BackWdth, iStripHeight, ) if ( .
fclose ( &bisi3®fp s (FILE *) NULL; if (fDebug) EUnpfuffﬁéng 1RasW dt h,
nzﬁt)' '?L { BitsToBytes {m pbBytes,

(f ReadLow && f ReadHi gh) ( _
| ul BackHei ght - (i StripHeight + iBottonHei ght +
((ul BackWdth + 7) /28), (ul BackWdth + 7) / 8,

ul BackWdth, iStripHeight); ul HackResolution); 35 .

40 45 50 else 55 } 0 8, RenobvelLongLi nes (ul BackW dt h,

i)

I StripHei
m_pbUnconpr essed
i Zi p$tripoffset))
{u].BackWdth + 7) /
ul BackResol uti on); _ ) _ _ : |
i StripHeight, ReadStrip (ul BackW dtdxpodoBLog, pHedogédosod) SédobbddReo,i f
DunpBuf f er ( U1#BBRARYYUt PrOCPALLPQ, pPxMOOPALPE, 0300060106,Debug) (cl ose (7
(FILE *) NULLU'in@B §0n & oc)mi,?& {;f 4 ?ﬁ L BROLeD:  ( @HOIE9aShA0Ai do:tv,l0001oo2,8
i StripHei ght); i ? ReAdLOW =t 20 @'EEO'I;}UTED )‘?gﬁgg (RUng%ngmO’
August 2004 \Waofubb£6b3 76501003206, C:o b6)¢ ,Eg%gafb@, 0 yt’ef Byt e ;
m_pbUnconpressed + (i Bottonfeight oxoédlopss, r i @x0bd19ed0) *oxobssloisonnt MWodbib16e,7)

/9), (ul Frorf0fUPH0s opooioigp, QWPmomiW@pmomm _ \ _
: : : ) ¢ L uti on).: 8300 . OR0PCIQIaR it $x00ISLYG, p Hesiog PR 00,
rerovoLoni Res TR SRR Dol sl

RenmovelLongLi nes (ul Front

/ 8,

ul Front W dt h,

0x01010100,

0%01010100,

0x01010100, 0x01010100, 0x01010100, 0x01010100,
0x01010100, 0x01010100, 0x01010100, 0x01010100,
0x01010100, 0x01010100, 0x01010100, 0x01010100, .
15 0x00000001, 0x00000001, 0x00000001, 0x00000001,
0x00000001, 0x00000001, 0x00000001, 0x00000001, )
0x00000001, 0x00000001, 0200000001, 0x00000001,
0200000001, 0x00000001, 0x00000001, 0x00000001,
0x01000001, 0x01000001, 0x01000001, 0x01000001,
20  0x01000001, 0x01000001, 0x01000001, 0x01000001,
} 0x01000001, ©0x01000001, 0x01000001, 0x01000001,
0x01000001, 0x01000001, 0=01000001, 0x01000001,
0x00010001, 0x060010001, 0x00010001, 0x00010001,
0200010001, 0x00016001, 0x00010001, 0x%00010001,
25 0x00010001, 02000100021, 0200010001, 0x00010001,
0x00010001, 0x00010001, 0x00010001, 0z00010001,
0x01010001, 0x01010001, ©0x01010001, O0x01010001,
0201010001, 0x01010001, 0x01010001, 0x01010001,
0x01010001, 0x01010001, 0x01010001, 0x01010001,
30 0x01010001, 0x01010001, 0x01010001, 0x01010001,
0x00000101, 0x00000101, 0x00000101, 0x00000101,
0200000101, 0x00000101, 0x00000101, 0x00000101,
0x00000101, 0x00000101, 0x00000101, 0x00000101,
0x00000101, 0x00006101, 0x00000101, 0x00000101,
35 0x01000101, 0x01000101, 0x01000101, 0x01000101,
0x01000101, 0x01000101, 0x01000101, 0x01000101,
0201000101, 0x01000101, 0x01000101, 0x01000101,
0x01000101, 0x01000101, 0x01000101, 0x01000101, . )
0x00010101, 0x00010101, 0x00010101, 0x00010101,
40  0x00010101, 0x00010101, 0x00010101, 0x00010101,
0x00010101, ©0x00010101, 0x00010101, O0x00010101,
0x00010101, 0x00010101, O0x00010101, 0x00010101,
0x01010101, 0x01010101, °0x01010101, 0x01010101,
0x01010101, 0x01010101, 0x01010101, 0x01010101,
45 0xD1010101, 0x01010101, 0x01010101, 0x0101010%,
0x01010101, 0x01010101, 0x=01010101, 0x01010101);
$endif
LELELITTIIZE7 10 E02 200007080770 0070008700000007007000010770008200707277
50 // Construction/bDestruction
LLEETTIEZTIE7 L EFLTETEEEITIELIIIEEI07 2000000007 00028000002100072070717
CMicrRead: ;CMicrRead ()
{
55  #ifndef MICRDUMMY

m_pbUncompressed = new BYTE [512000);

SUBSTITUTE SHEET (RULE 26)



ul Front Resol ution); rip {ul FrontWa2.dth, iStripHeight, mstrkigh, ]} 15
if (fDebug) 20 25 30 { fclose (mfp): mfp s (FILE *) NULL,EH}“gEﬁtsZQb?eturn
1, } { if (fDebug) DunpBuffer (ul FrontWdth, iStripHeight); if (fReadLow
&& f ReadH @y ols73Bi t SToByt es (m pbBytes, m obUnconpressedcinisdiddosd E | ht
oneg - (iStripHeight + iBottonfleight + iZipStripOfset)) *

((ul FrontWdth + 7) / 8), (ulFrontWdth 4 7) / 8, (ulFrontWdth + 7) / 8,
ul Front Wdth, iStripHeight); RenoveLongLines {ul FrontWdth, i StripHeight,
35 ul Frornt Resol ution); ReadStrip (ul FrgntWdth, iStripHeight, mstrH gh,

ul Front Resol ution); 40 } 45 if (fDebug) 50 { fclose (mfp); mfp w (FILE
*) NULL; } return O; 55 if (fDebug) Dunpguer (ul FrontWdth, iStripHeight);

#endif } int CM crgﬁgg;téﬁeadsni:pe i i\ %It h, int iHeight, CString
&strResult, ULONG hlpResaiquti on} n [ ,gl'—IEET (RULE 26) 28 August 2004
WD 01/ 67377 30 m_fp = (FILE *) NULL;
5 InitializeThresholds (95);
#endif

}

16 CMicrRead: : ~CMi.orRead ()
{
#ifndef MICRDUMMY

delete [] m pbRecord;
15 delete {] m pbBytes;
delete [] m_pbUncompressed;

#endif
}
20
: int: - CMicrRead: :MicrRead {BVOID
. : pImageFront ULONG ulFr i
ulFrontHaight, ULONG ulFrontResolution, ULONG uffrontorientatio:?thdtht orone
. PVOID pImageBack ULONG ul i
25 ULONG ulBackHeight, ULONG ulBackResolution, ULONG ulH;ckOrientation,BECkWLdth'
BOCL fReadLow,
BOOL fReadHigh,
. BOOL fDebug)
#ifdef MICRDUMMY

30
m_strMICR . Empty ();
m_stxHigh . Empty ();
Ieturn'—IDDO:
35
felse
int istripHeight,
0 iBottomHeight,
i%ipstripOffset,
iLineOffset,
iResult;
m_strMICR . Empty ({};
45 m_strHigh . Empty ();
if {pImageFront == NULL)
return -1;
30 if (!fReadbow && !fReadHigh)
return ~1;
if (ulFrontResolution != 200 && ulFrontResolution != 240)
55 return -1;

if (ulFrontResolution == 200)
{
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5 10 15 20 25 30 35 { #ifdef M CRDUMWY #el se return -1000; %gu'gust2004
M CRResul t Type Character Type 40 Characters240); Char acterﬁ .
Shadowe240) ; PEYTE 45 PCTI USOL/ 06939 k, Cﬁt, z, | Laa,t i St ar;kg i XStart,
i State, i i Chars, iRejcount, iCharcount, i Conty, Hbozo _

i Pi xel s, %y?g&g:t’?on, ilise, iGp, iThreshold, i CharW(ﬁan,?s(a [ dzﬂar Hei ght
| Results, iScora, iH ghScore, ilLowScore, iHi ghCharacter,

i LowCharacter, iPercentage, ix; Char [ MAX ALLOMBLE READS], Result [MAX
ALLOMBLE READS); *Characters - (ul Res@bution = 200 ? Characters200
*Shadows .. (ulResolution = 200 ? Shadows200 pbArray, pbBy-tes s

m pbeytes; strResult . Enpty ():

istripHeight = STRIP_HEIGET 200;
iBottomHeight = BOTTOM_HEIGHT 200;
iZipStripOffset = ZIPSTRIE_OFFSET_ZOO;

5 if (fReadHigh && !fReadLow) .
’ iline0ffset = ZIPSTRIP_OFFSET_ZDO;
else
iLineOffset = 0;
}

{
iStripHeight = STRIP_HEIGHT 240;
iBottomHeight = BOTTOM BEIGHT_240;

i2ipStripOffset = ZIPSTRIP_OFSSET 240;

10 else

15
if (fReadRigh && ifReadLow) .
ilLineOffset = ZIPSTRIP_QFFSET_ZéO:
else
ilineOffgset = 0;
20 }
if (GAtoBmp (ulFrontWidth,
ulFrontHeight,
. (PBYTE] pImageFront,
25 m_pbUncompressed,
r
i,
0} = 0)
return ~1;
30
if (ulFrontOrientation == 0)
BitsToBytes  {m_pbRytes, m_phUncompressed  + {wlFrontBeight -
(iStripHeight + iBottomReight -+ ilineOffset)} * ({ulFrontWidth + 7} / 93,
35 (wlFrontwidth + 7) / 8, (ulFrontWidth + 7} / 8, ulFrontWidth, iStripHeight);
else '
{
BitsToBytes (m_pbBytes, n_pbOncompressed +  (iBottomfeight +
iLineOffset) * ((ulfrontWidth + 7) / B8}, (ulFrontWidth + 7) 7 8, (ulFrontWidth +
40 7) / 8, wlFrontWidth, iStripReight):
FlipBuffer (ulFrontWidth, iStvipHeight);
1
43 RemovelongLines (ulFrontWidth, iStripHeight, ulFrontResolution);

if (fDebug)
m_fp = fopen ("\\VISION\\MICRREAD.TXT", "w");

DRORD dwStart = GetTickCount {};
50 iResult =  ReadStrip {ulFrontWidth, iStripHeight, r_strMICR,
ulFrontResolution);
TRRACE1l {"Elapsed time is %¥d\n", GetTickCount [} - dwStart);

if (iResult != 0}
55 {
if (ulFrontorientation == 0)
{
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[ rs = 0; 50 TRACED ("\n"); // Now search and find the ch cte or (i
I2(():!1ai c iWdth - 20 1Sr+) {) 55 for (j 1; j < iReight - (ul Dot 38ﬂ4 200
? 24 : 28); j++) if (mphBytes [j * .Wdth + i] == 1) SUBSTI TUTE SHEET
(RULE 26) %% Augsst 2004 WO 01/ 67377 5 10 15 20 25 30 { P%%ﬂﬁbvﬁwﬂﬁXt pi ece
of assenbly cal cul ates Pixels that are set on. asm nov nov nov
add dec sub nov and novzx add bswap add add nov and add ' bswap
add add nov and add add bswap eax add bl, ah 35 40 45 nov }
PCT/ USO / 06939 the total nunber of the28 nei ghborhood

BitsToBytes (m_pbBytes, m_pbUncampressed + iBottomHeight +
({ulFrontWidth + 7) / 8}, ({ulFrontWidth + 1) / 8, {ulFrontWidth + 7} / &,
ulFrontWidth, iStripHeight);

5 FlipBuffer (ul¥FrontWidth, iStripHieight);
}

alse

BitsToBytes (m_pbBytes, m_phUncompressed + (ulFrontHeight -
(i8tripHeight + iBottomieight}) * ({olFrontWidth + 7) / 8), [ulFrontWidth + 7y /7
10 8, (ulFrontwWidth + 7) / 8, ulFrontWidth, iStripHeight);

RemoveLongL1nas {WlFrontWidth, isStripReight, ulFrontResoluticn) ;

iResult = ReadStrip {elFrontWidth, istripHeight, m strMICR,
15 ulFrontResolution); . =

if {iResult != 0)
{
if (pImageBack == NULL || ({ulBackRescintion I= 200 s&&
20 ulBackResolutlon Im 240} ) :
{
if [£Debug}
{

Eclose (m_fp);

25 m_fp = (FILE *) NULL;
) y

return ~1;

1
30

if {nlBackResoluticn == 200)

{

istripHeight = STRIP_HEIGHT 200;

iBottomHeight = BOTTOM KEIGAT _200;
35 iZipStripOffset = ZIPSTRIP _OFFSET_200;

if (fReadHigh && | fReadLow)
iLineDffsect = ZIPSTRIP_OFFSET_ZOO;
else
40 ilineOffset = 0;
}

( .

istripHeight = STRIP HEIGHT 240;

45 iBottomHaeight = BOTTOM HEIGHT _240;
iZipsStripOffset = ZIPSTRIP OFESET 2405

else

if (fReadHigh && !fReadLow)
ilineOffset = ZIPSTRIP OFFSET ' 240;
50 else

}

if (G4toBmp (ulBackWidth,
55 ulBackHeight,
. (PBYTE)} pImageBack,
m_pbUncompressed,

iLineQffset ='Q;
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ecx, &x010i 0101 eax, j iWdth eax, i esi,pbBytes esi, eax si_esi i, Wdth
eax,[esi] eax,eex ebx,al bl,ah eax bl,ah esi, iWdth e§§?\(%?t]sj004
eax,ecx hl, al eax bl,ah esi,iWdth eax,[esi) eax,eux bl,al bl,ah
k,ebx if (kvb@izs east, this probably isn't a character pcgaRbi '
(Characters200(0]); k++) 50 /wiResults for -0; // If 5 :fren' Eﬂ@gtﬁ(k - 0;
k < sizeof (Characters200) / sizeof iThreshold - Characters[k] iDifference;
i CharWdth Characters[k) iWdth; iCharHeight Characters[k] i Reight;

pbArray = Characters[k] pbArray; ix = @laracters[k] iX; This section is
repl aced by. the assenbly bl ock bel ow for speed Y++) 55 for (Y O; y <

| Char Hei ght & i Threshold > 0; { for (x - 0; x < iCharWdth &% i Threshold >
SUBSTI TUTE SHEET (RULE 26) 28 Augugt 2004 WO 01/67377 PCTIUSO01/ 06939 32 d

0) 1=
. {
5 if (£Debug)
{

. Eclose (m_fp):
m £p = (FILE *)} NULL;
}

10
return -1;
}

. BitsToBytes (m pbBytes, m_phUncompressed + {ulBackNHoight =
15 (istripHeight + iBottemfeight + iLineoffsat}) + ((ulBackWidth <+ 7) g 8},
{ulBackWidth + 7) / 8, (ulBackWidth + 7) / 8, ulBackWidth, istripHReight);

Removelonglines (ulBackWidth, iStripHeight, ulBackBesoiution);

20 :I.Res\.lli: - Rﬁad-s trl ulBackW istr [=] £
’ J.P L gh Fi m st rMIC.R,

if {iResult != Q)
| .
25 BitsToBytes (m,
. ,_pbBytes, »_pbUncompressed +
(iBottomHeight + ilineDEfset) * ((ulBackWidth + 7) / 8), (ulBackWidth + 7} / 8,
{ulBackWidth + 7) / 8, ulBackWidth, iStripHReight):

10 Fiipanffer {ulBackWidth, iStripHeight);
RemoveLonglines .  {ulBackWidth iStripleight
ulBackResolution); ’ e

iResult =  ReadStrip (ulBackWidth, istripHeight,
35 m_strMICR, ulBackResolution);

1f (iResult != Q)

{
if (fDebug)
{

40 .
felose (m_fp):
m_fp = {FILE *) NULL;
}
45 return -1;
' }
else
1
if (fDebug)
50 _ DumpBuffer {ulBackWidth, iStripBeight);

if (fReadlow &6 fReadHigh)
{
. BitsToBytes (m pbBytes, m_pbUncompressed +
55  (iBottomHeight + iZipStripOffset) * ((ulBackWidth + 7) / 8), (ulBackWidth + 1) /
8, {ulBackWidth + 7) /'8, ulBackWidth, iStripHeight);
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1) if (pbArray[Y * iCharWdth + x) -- 5i+x - jX) -MO){ if pb I (]
+y) * iWdth + i Threshold -- 1; ) a 2}else if (pbArray[y *ﬁg‘@ﬁﬁ%@@@% + X]
[0+ x - ix] !'- 0O)I if (mPbBytes [ (j +y) * iWdth + i Threshold -# 1; 15)
} *lasm easggdyerdl 1 Wdth 20add eax,i sub eax,i X novegipyseaaseznoadd,

; Thisi edi, pb%tes &m pbBytes[(] + (y =0) ) * iWdth + i + (x0) - ix]s
apbArray((y - 0) * i CharWdth)nnovesi, pbAxray; Thisis 30t end of each |inenov
edx, i Wdt h Addst oE1ll subedx, i Char Wdt h 35nowebx, i Char nei ght

1l : nov-ecx, i CharWdth 12:cnPbyte ptr [&€8i],1 jel3, Check 40to count up jg 14
to count downinc esi ;Check incedi 45subecx, | jg 12 addedi, edx subebx, 1

FlipBuffer {ulBackWidth, iStripHeight);

RemovelongLines (ulBackWia: i i
ulBackResolution); ? [ tdth,  iStripheight,

5
ReadStrip (ulBackWidth, istri i
m_strHigh, ulBackResolution); HStripieight,
}
1
10
if (£bebug)
{
fclose (m_fp);
m_fp = (FILE *) NULL;
15 }
return 3;
}
else
20 {
T - if (£Debug)
DumpBuffer {ulBackWidth, iStripHeight);
05 if {fReadLow && EReadHigh)
{
BitsToBytes {m_pbBytes, m_pbUncompressed +
{(ulBackHeight - {iStripHeight + iBottomHeight + iZipStripOffset)) »
{(ulBackWidth + 7) / 8}, (ulBackWidth + 7) / 8, (ulBackWidth + [/ 8,
30 ulBackWidth, iStripHeight);

. RemovelongLines {ulBackWidth istripHeight
nlBackResolution); ’ F o

ReadStrip (ulBackWidth, iStripReight, m_strHigh,
35 ulBackResolution); -

if (fDebug}
' DumpBuffer (ulBackWidth, iStripHaight):;
}
40 }

if {(fDebug)
{
fclose (m_fp);

45 m_fp = (FILE *)} ROLL;

}

return 2;

}

{

if (fbebuqg) .
DumpBufier (ulFrontWidth, iStripHeight);

50 else

55 if (fReadLow && fReadHigh}
{ )
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j 911 50j npl6 13.cnpbyte ptr [edi],O0 jne 15 ; Countas deciThrgggpld ggﬁlssing
pel many, we're donej lel6;Ilf too SUBSTI TUTE SHEET ( RULE 26) “ﬁﬂﬁ 2004
WO 01/67377 33 5 i Threshold; ]0 19 'extra' pel 15 nany, we're done 20 25
Char act er sykd1g73gCharacter; ; If too if (iThreshold > 0 1‘%&501/06939
Characters[k] , iY >=0) (iResultal 30 Characters(k) iX + aracters[ k]
.Resulti RightSide; ix characters[k] iY; Result [iResults] 1Y - | 35 40
45 50 55 SOVETSI NG figure out what it is cnp byte ptr [edi],0 je 15 dec
i Threshold ; Count as jle 16 15: inc esig9g inc edi sub ecx,1 jg 12 add
edi,edx sub. ebx,1 jg 11 16: } } inc esi inc edi sub ecx,1 jg 12 add

edi,edx sub ebx,l jg 11,

BitsToBytes {m_pbbytes m_pbines

. ] . E mpressed +
{iBottomHeight + iZipStripOFffset) * { (ulFrontWidth ; 7/ é{i (u1FrontWidth + 7}
/ B, (ulFrontWidth + 7) / 8, wlFrontWidth, istripHeight);

5 : FlipBuffer (ulFrontWidth, istripHeight):
. RemovelLongLines i i i i
wProntResolution) q. (ulFront#idth, istripHeight,
10 : ReadStrip {ulFrontWidth, iStripHeight, m_strHigh,

ulFrontResolﬁtion):

}

15 if {£Debng)
{
fclose (m_f£p);
?_fp = {FILE *} WOLL;

}

20
return 1;
}
else -
{
25 . if (fpebuy)
bDumpBuffer (ulFrontWidth, istripHeight);
if (fReadLow && fReadHigh)
{
30 BitsToBytes (m_pbBytes, m pbUncompressed + (ulFrontHeight -

(iStripHeight + iBottomHeight + iZipStripOffset)}) * ((ulFront
i . wideh + 7) 7/ 8
(ulFrontWidth 4+ 7) / 8, (ulFrontWidth + 7) / 8, vlFrontWidth, iStripHeight); &

RemoveLongLines {ulFrontWidth i i i
353 ulFrontResolution); ' rStripleight,

ReadStrip {ulFrontWidth istripHed
ulFrentResolution); ’ . Fipeiant, ' moseriah,

40 ' if (£Debug)
bumpBuffer (ul¥FrontWidth, iStripHeight};
}
}

45 if (fDebuqg)
{

fclose (m_fp):
m_fp = (FILE *) NULL;

50

return 0;

¥endif
}

int CMicrRead::ReadStrip{int iWidth, int iHeight, CString &strResult, ULONG
uiResolution)

35
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inp 16 Result[iResults] Result[iResults] Result [iResul ts
Result[i Results] Result[iResults] PCT/USO /06939 il ndex éS Allgl‘llig|2084_

TRUE; fflidden - FALSE, fShadow - FALSE; . iScore Result[l Resul ts] ,

cl nsert Bef §gois78d7 Result[iResults] clnsertAfter - O; WSB{IGGB@)SN t s++]
cCharacter } if (iResults > 0) Gt '0 && { BOOL fused TRUE;, 1 f
(TResults == 1) { if (Result[] . cCharacter [ if (iChars > 0 &&
Char[iChars - 1] . cCharacter >= SUBSTI TUTE SHEET (RULE 26) 28 August 2004
WO 01/67377 34 5 10 '9" && PCT/ USO1106989 Char[i Chars - 1] - cCharacter <
abs (Result[O] iY Char[iChars - 1] iY) <_ (ulResolution - 200 ? 3 : 4))
el se 15 Result[].) cCharacter '8 ) Result[].] cCharacter ~- 19') 20
Result[].] cChafacter '6') 25 Result[iResults-- 11; else ) F Char[i Chars]
Result[ ()], (Ustiddesr sigdoliley Char[; Chars] - Result (0]; else if (iResults -
2) if (Results[O] ccpe%h%cglggu:a 5" &&

#alse

10 S

m,

Zy
iLast,
iStart,

15 iXStart,
iState,
iCnm'lt;
iChars,
iRejCount,

20 _ icharCount,

c : : iControlCount,
iPixels,
ibirectien,

. iUsa,

25 - iGap,
iThreshold,
iCharWidth,
iCharHeight,
iResnlts,

30 iScore,
iHighScore,

- 1LowScore,
iHighCharacter,
ilowCharacter,

35 iPercentage,

iX;
MICRResultType Char [MAX ATLOWABLE . READS},
ch -— “ch Resnlt[MmX ALLOWABLE RERDS] ; .
aracter e aracters = ulResol = 2
40 Characterszaol, yp { solution 200 ? Characters200

CharacterType *Shadews = (ulResolution == 200 ? Shaduws200
ShadowdeG),
PBEYTE pbarray,
45 pbBytes = m_pbBytes;
. strResult , Empty ():
iChars = 0;
50 TRACED ("\n");
// Wow search and find the characters
for (i = 20; i < iWidth - 20; i++4)
{
55 for {j = 1; j < iHeight - (ulResolution == 200 2 24 : 28); J++)

1 .
if (m pbBytes[j * iWidth + i] == 1)
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'8 &% '4' && Char[iChars) . cCharacter ) 30 35 40 Result[].]... acter
Result[1] . cCharacter Result(lResults - 1]; = else if (i Reé%lAPgug—Eggsﬁ fif
(Result (0] cCharacter - "3 &% && Result[2] . cCharacter a '8")

Char (i Charglogeipsul t[2]t else if (Result (4) . cCharact §cmpsipdsofss® &&
Result[2] . cCharacter -- 191) Char[iChars) - Result[].]; 151 -- 181 |
Char[iChars] CharjiChars] . cCharacter ] 45 else Char[ichars] - Result

(13: else if (Result[0] cCharacter Char[iChars] = Result[0]; welse if
(Result[ 0] cCharacter CharfiChars] = R%Eul t(l); else Char[iChars] else )
Char (i Chars) - Reault[iResul.ts 50 55 I p over some Char[i Chars]
cCharacter - '?'; ] if (fused) { iChars += 1; i +- (ulResolution - 200 ?
5 : 6); SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377

PCTI USD1/ 06939 B6jie toed pieBE 80 oblebit) cuacdie?odonerlhr & nd WRYRLLLEA 1Y

a
5 = {
nov ecx, 0x01010101
mov eax, j
mul iWidth
10 add eax,i
. mov. esi, pbBytes
add esi,eax
dec esi
sub esl, iWidth
15 mnov eax, [esi)
and ean, ecx

movzx ebx,al
acdd bl,zh

bswap eax
add bi,ah

Zp add esi,iwidth
mov ead, (esi]
and eax,ecx
add bl,al
‘bswap eax

25 add bl,ah
add esi, ilidth
mov eax, [esi)
and eax, ecx

: add bl,al

30 add bl,ah
bswap eax
add bl,ah
nov k,ebxn

35 :

if (k < 5} - '
at least, this probably isn't a cliaracter /1 3£ 5 azen’t set
continue;

40 iResults = 0;

for (k = 0; k < i
(Chazacters200[0])s ki) sizeof (Characters200) / sizeof
{

45 iThzeshold = Characters[k] . iDifference;
iCharWidth = Characters([k] . iWidth;
iCharHeight = Characters[k] . iHeight;
pbArray = Characters([k] . pbRrray;

50 e ix = Characters[k] . iX;

This section is replaced by the assembly block below for speesd

) for {y = D; y < iCharHeight &g iThresheld > 0;

55 {

. for {x = 0; x < iCharWidth && iThreshold >
0; H++)
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} tu} } 15 if (mfp (FILE *) NULL) { fprintf (mfp, "BEF ‘A@I%%tz‘%yat %

processing\n"); for (i - 0; i < iChars; i++) fprintf (mfp;

%, Y-%l\n", Char[i] cCharacter, Char(i] . IX Char[i] . iY); fpriritf (m
fp, ------ wooyesr---- ---\n") } 20 // First, go throughcgp@eliReRve any
significantly above and bel ow characters 25 30 35} iChars -- 1; } if

(mfp ! _ (FILE *) NULL) fprintf (mfp, "After Above/Bel ow renoval\n"); 40
for (1 - 0; 1 <iChars; i++) { If (!Char[i) . fValid) continue; fprintf

(mfp, "Char % at X=%, Y=%\n", Charsgl] 45 cCharacter, Char[i] . iX,
Char(i] . 1Y); ] fprintf (mfp, Nn--------------------- \n"); 50 // Wip
t hrough and renove any internal weird reads for (i - 1; i < iChars - 1;
i++) if (Charti +1) . iX- Char(i - 1) . i)§<(uIResqution- 200 ? 29 55

35)) // This is between two apparently 'realis @hat3¢) erighagmdh{ (xg:harl()|]
iX - Char EIl - 1) - IX > (ulResolution -= 200 ? 22 : 26)) f (

i Chars - 1; &l+4)+ x{- ifi (&l Resol ution .- 200 && EbE-KoBYE? +4¥11‘11Wi¥‘ch+
Char[i - 1] 1Y) <=3 && abs (Char(i) . 1Y - Char[i srnddneaglY)y,>- 8) 11
(ul Resolution - 240 && abs (Char[l + 11, iY. -- IChar(i - 1) i) < 5 &&
abs (Char[i] iYeeyChar[i - 1] . iY) > 10)) 6 I jieudrayly * dchefigen;+ pi+)

Char (j] = r(j + 11; SUBSTI TUTE SHEET (RULE 2) 28 August 2004 WD
01/ 67377 36 fok kStagh6ugi Count - i = 0; i < i ChargbBytésiitf + W Chavipty] + .
fvalid) continue; Char{i] . fValid - FALSE; iThreshold -m 1:
} r
15 . :
*) }
__asm
20 {
. nov eax,j:
' mul iWidth
add eaxr, i
sub eax, iX
25 mg; edi,eax
. a edi, phi #Thi i
&n_pbBytes{{j + (y = 0}} * iWidth + i + (x = 0) - i),{? yees is is
mov . i,pbAr. “:
30 &pbArray({y = 0) * iCharWidth} esd,poRrray This is
’HO; edx, iidth
at end of each line i edx, iCharwidth ;Adds to EDI
33 : nev ebx, iCharHeight
11:  mov -eex, iCharWidkh
: 12:  anp byte ptr [esil,1
40  to count up e 13 :Check
14 .
to count down ig # Check
ine esi
ine edi
45 b 1
Jg 32
add edi, edx
sub ebx, 1
jg 11
50 Jmp .16
13:  cmp byte ptr [edil,0
Jne 15
de iTh ;
55 missing pel c iThreshold Count as
jle 16 ;If too

many, wa're done
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5} PCTIUS01/06939 if (mfp

| _(FILE *) NULL) fprintf {n1fp
10 for (i 1

.read renoval\n't);

" Aft

28 AU 2004, )

o' &&

Internal {inter character)
{ if ('Charti] . Valid) contlnue fprintf (mfp, "Char % at X=%d,
Y=%\ n", Chayd]yg]nq-;lS cCharacter, Char[i] . iX Char[i] . scthisodosederrintf
(mfp, "----- T \n"} ; } 20 Next, strip out any characters
after a valid am)unt 25 30 35 40 switch (.State) { case 0: if (Char{i]
cCharacter iState = 1; break; Char{++i) . fvalid = FALSE, else i++)
case 1. i-f (Char i] cChar act er { if36iCount > 8) iState = 2; else
break; 45 } iCount += 1; case 2: Char[i] . (Valid = FALSE;, break; } 50 if
(mfp ! _ (FILE *) NULL) { fprintf (mfp, "After post anount renoval\n");
for (i = QO i < iChars; i++) S5 i f (Lehar[i] ,fValid) continue,;
SUBSTI TUTE SHEET (RULE 26) 28 August 2004c WO 01/5 377 PCT/ US01/ 06939 37
sub ecx, 1
5 ig 1z
add edi, edx
sub ebx, 1
ig 11
Jmp 16
10 14: cmp byte ptr [edi),0
je 15
‘axtra’ pel dec i’I‘hreshold :Count as
15 many, we're done ile 16 iIf too
15: ine osi
ine edi
sub ecx,1
20 . ig 12
add adi,edx
sub. ebx, 1
164 jg - 11
25 . ) }
if (iTl[u:eshold > 0 & j - Charactezs[k] , iY >= 0)
R ult [LR . - ] -
30 characters[k} . iX + Charactersfk] . ggigh‘ésizz‘:ltsj _ix .
Characters(k] . it; Result[iResults) . 1Y - -
Result [iResnlts] ., iTndex = ki
35 Result [iResults) - fV¥alid = TRUE;
Result [iResults]) . fHidden = FALSE;
Result {iResults] . fShadow = FALSE;
iThreshold; Result [iResults] J':Score ' =
40 ' Result [iResults) . cInsertBefore = 0;
Result E:].Results] . ¢InserthAftar = O
Characters[(k] . cCharacter; Result[iResults+i] cCharacter -
' }
45 }
(L1 (iResults > 0 ’
SOMETHING, figure out what :.::- 1su ® : / .GOt
{
BOOL = .
50 flUsed = TRUE;
if (iResults == 1}
{
if {Result[0] ., cCharacter == -1}
|
55 if {iChars > 0 &&

Char{iChars ~ 1] . cCharacter >=
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5 10 15 10 25 Now, renove any |leading and trailing reject cggract %rﬁojior (i
=0; i <iCharsi i++) { if UChar[i] . (Valid) continue; f2
(Char[i] . cCbaracter = Char[s] . fvalid - FALSE;, else break; } for (i
i Chars - liydoim7s®: i--) { if (!Char [i] - (valid) contdcqHBo1068405€ if
(Char[i] . cCharacter -_ Char[i) - (Valid = FALSE; else } 30 35 40 45 50

fprintf (mfp, "--------------------- \n"); // Renove any | eading and
trailing multiple control characters for (iLast - -1, i 0; i CicChars;
i++) if (IChar[i) fValid) continue; @ghse if (Char[i] . cCharacter -- '<
11 Char[s] . cCharacter - "#f' Il Char[i] cCharacter = '$" Il Charlil

cCharacter { if (iLast >= 0) Char[iLast] , fvalid - FALSE;. 55 ilast - i;
} else fprintf (tu fp, "Char % at- Xr-%, Y-%l\n", Char[i cCharacter,

Chari] . LX, Cheréd . i Y) } fprintf (mfp, e, ~hariichars -1 . cCharacter <
\n") ; break; ILf LE *) NULL) fprint fabs(m Resurdfof €r . iy -
| eadi ng/ t r aigl i ﬁharﬁléi‘aégt J!']emWaF’ﬁ r‘\“]'}“"5°1‘f‘%ﬁ“ Ti200 B 54k Chars; §++) if (

Char[icnarsl = Result[0};
| Char [i] . (valid) else o1
fUsed = FALSE;

10 . else
. Char{iChars] = Result(0];

}
else if (iResults == 2)
{
if (Result{0 . ¢cCh == tH
15 Result([l] . eCharacter == '8') . fol sracter ° .
. Char[iChars] = Resultil]:
else if (Result[0] . eCh t o tGY
Result{1l] . cCharacter == *9%) te1 mrecter oo
20 Char[iChars}] = Result[0];
else if (Result{0] . cCh 14
Result{l] . cCharacter == '§') o Sfharaster = T«
Char[iChars] = Result[l];:
else ’
{
25 ] Char [iChars) =
Result[iResults - 13];
CharfiChars} . cCharacter = '2';

}
30 else if {iResults == 3}
{
if - {Result[0] . cCharactar == '3' &&
Result (1] . cCharacter == '5' && Result[2) . cCharacter == 'gany
Chax{iChars] = Result[2]:
35 else if ([Result{0] . cCharacter == '5' g
Result{l] . cCharacter == '8' && Result[2] . cCharacter == '9'}
Char[iChars] = Result([l];
else . ) .
_ i
40 Chaz{iChars] -
Result {iResults ~ 1];
CharfiChars) . cCharacter = '?';
)
}

45 ) else
-1, éhar[ichars] = Result{iResults
50 fhar[ichars] . cCharacter = '?';
if (fUsed)

{
iChars += 1;
55 i += {(ulRegsolution == 200 2 5 : &);
// Bkip over some
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Char[i] . i X, Char[i) . iY); SUBSTI TUTE SHEET (RULE 26) 28
01/67377 38 5 10 break; } for (iLast - -1, 1 - iChars O; i--
(!'Char[s] {gilsdrscontinue; else if (Char[i) . cCharact @crusofososel
Char[i) . aCharacter -- "# 1l if Mast >= 0) Char[iLast) . Valid - FALSE;
I5 20 25 30 35 40 45 else ) | iLast } break; it (mfp !- (FILE *) NULL)
fprintf renoval\n"); cCharacter, leading/trailing % PCT/USOL/ 06939
multiple delimter at X=%l, Y %l\n", fpgintf (mf ] P, -------nnmnnnnnno
---- Char[i] cCharacter - Char(i] cCharacter (n- fp, "After for (i = 0; i
<iChars; i++) if (!Char[i] . fValid) continue; fprintf (mfp, "Char
Char[il . a .X, Charlil . iY); } I/ Pack the file character array before -
the next for (i = j € Dioup serkiBALSis dedit) T TCHAPT ) 200 T GRiti 40

' T } .

continue; fprintf (mfp, "Char % at X-%l, Y-%\n", Char[i% cChz{\r er,
¢ U5 288h "o
) if

5 break:
}

}
if (m_fp != (FILE *) NULL)
t ,

10

fprintf (m fp, "BEFORE post processing\n");
for {1 = 0; i < iChars; i++)

15 fprintf (m fp, "Char %c at X=$d, Y=3d\n®, Charli)
cCharacter, Char[i] . iX, Char{i] . iY);
fprintf |m_fp, ® -=\n");
}
29 // First, go through and remove any significantly above and below
chardcters : :

for {1 = 1; i < iChars - 1; 1i++)
{ .
25 if ((viResolution == 200 && abs (Charfi + 1] ., iY - Char[i - 1]
i¥) <= 3 && abs {(Char{i} . iY¥ - Char[i - 1] . iY) >= 8y il
(ulResolution == 240 && abs (Char[i + 1} . iY¥ - Char[i - 1] .
i¥) <= 5 && abs {Char{i] . iY¥ - Char[i - 1] . 1Y) >= 10))
{

30 for {3 = 1: J < iChaxs; j++)
Char{j}] = Char{j + 11;

iChars -= 1;
}
35 }

if (m_fp != (FILE *) NULL)
{

fprintf (m_£p, "After Above/Below removal\n");
40 for (i = 0; i < iChars; i++)
{
if (IChar[i) . fValid)
continue;
fprintf (m fp, "Char %c at X=%d, Y=%d\n", Char[i]
48  cCharacter, Char[il . iX, Char{i] . i¥):

)]
fprintf (m_fp, " - \n");
}

50 // Whip through and remove any internal weird reads
for (i = 1; i < iChars - 1; i++4)

{

if {Charf{i + 1] . iX - Char{i - 1} . i¥ < {ulResolution == 200 2 2D
5 : 35)) // This is between two apparently 'real' characters
5 {

if {(Char{i] . i¥ = Char[i - 1} . iX > {ulResolution == 200 7
22 : 28})
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Char[j++] - Charli); iChars - J; step Char[s] // Then strip Si
characters left of the TRfield that are not '2' (for Qual ??%&ﬂﬁ@?hﬂ?ns) _
*2') if (iChars > 12 && Char(l) . cCharacter a '<' && Char[o] . cCharacter
| 50 55 { wosidas77- O0; | < iChars; i++) Char[s] - Char[i pprhsoubéetars -= 1,
if (mfp!- (FILE *) NULL) { fprintf (mfp, "After non RIC renoval\n") ;
SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 39 5 10 15 20 25 30
35 PCT/1S01/06939 for (i D 1 <ichars; i++} if (!Char[i] . (valid)
Continue; fprintf (mfp, "Char % at X3¥d, Y-%l\n", Char(i) cCharacter,
char[i] . i X, Char[i) . iY); fprintf (mfp, "---------------- cem=\n"y )
Now go through the string and renove any consecutive strings of three or

nore delimters. Renobve the md or (ilast - -1, 1 - 0; i < iChars;
i++). { if (Char[.] acharas:tserg%agﬁé' 'If)gallr%ﬁaﬁ'r“f‘slt’]' ccharacter - "# (I
Char[i] cCharacter -- '$' E| CHmr[il]. fvagGharmeter if (i + 1 > iChars) if
(iLast >= 0 R& i - iLas;.>:]2) for (j'- iLast + 1; |J <i; j++) } Char[i]
fvalid - FALSE, else } else if (iLast ~- -1).ilast - i, } (

if (m _fp != (FILE *) NULL)
{

10 ggii?zfﬁlngg,<"?€;:;s§n§::?al {inter character) .read removal\n"!:
if (iChar{i] ., fvalid)
continue;
15  cCharacter, Char[ifpfigif CJ:E{E? . ;gg?r e S X Yshdwnt, chaxii)
fprinti’ (m_fp, ™ \n"};

29 . . /7 Next, strip out any characters after a valid amount
for {iState = iCount = i = 0; i < iChars; it++)

{
if (iCharfi] . fValid)
25 continue;

switch (istate)
{

case 0:
30 . if (Char{i] . cCharacter == '5')
istate = 1;
break;
case 1:
35 if (Char[il . cCharacter == *3r}
{
if (iCount > B)
iState = 2;
]
40 else
iCount += 1;
break;
case 2: .
45 Charfi] . fValid = FALSE;
break;
}
}
50 if (m_£p != (FILE *) NULL)
{

fprintf (m_fp, "After post amount removal\m");
for {i = 0; 1 < iCharss i++)
{
55 if (!Char[i) . fValid)
continue;
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if (iLast >= 0 & i - iLast > 2) { for (J -ilast+1l; 3+1<i; ?@gﬂ% 2@8 i Last
} 45 50 Char [i]., fvalid - FALSE; if (mfp !- (FILE *) NULE? t20P¢

(mfp, "After nultiple delimter renmoval\n"); for (i = 0; i < iChars; i++)
fprintf (myfgperihar %€ at X-%l, Y-$d\n", Char[i) cChar [1] .
IX, Char[i] Y Fprintf (MEp, "e-eoiemomoiatoolo %%&ﬂso R e

file character array before the next  step, also verify we're on the right

track 55 for (i =) =0; i <iChars; i++) { if (Char[i] fValid) SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 - WD 01/ &#377 PCT/ US01/ 06939 40 Char[]++] =
Char[i]; 510} .Chars - j; for (iRejCount = iCharCount w i Control Count
i =0; 1 <iChars; i++) { if (Char[s] . cCharacter > '0'" && Char[i] .
cCharacter <- 191) i CharCoup'%int: 11;1 1‘_,el se if (Char[i] cCharacter i RejCount
+- 1, else if c@Aadckid cnaGhAL A6 @has) ;Conf Pl Chuft ¥2dq; Yydys. 2@hp6i130- | f

(iChars < 7 Il iCorntrolCount == 0 Il iRejCount > iCharCount) return -1;
/1 As a final step, ché@R thé& -gpstor-—amy-—--ti-dd™: characters we night
have m ssed. for (z = 0; z <= iChars; z++) { for (iGap = 1000, iDrection

= 0; iDrection < Zfow,Ofepove any fleddind)ind fra(1Ghtafdjdde chafahtal act er <

for (i = 0; i < iCharsy ji++)
10 {
if ({iCharfi) . fValid)
continue; .
else if (Charfi] . cCharacter == 7Y
Char{i] . £Valid = FALSE;
15 else .
break;

}
for (i = iChars - 1; i >= 0; i--)
. {
2Q if {(tChar(i] . fvalid)
continue;
else if {Char{i] . cCharacter == 2}
Charii] . fValid = FALSE;
else
25 break;
}

if (m_fp i= (FILE *) NULL)
{
30 fprintf (m_fp, "After leading/trailing reject remeval\n®™):
for (i = 0; i < iChars; i++)
{
if (!Chax[i] . £Valid)
continue;

35 fprintf (m_fp, "Char %c at X=%d, Y~%d\n", Char[i]
cCharacter, Char{il . iX, Char[i] . iY);
1
fprintf (m _fp, ™ - \n"};
}
40
// Remove any leading and trailing multiple control characters
for {ilast = -1, 1 = 0; i < iChars; i++)
{
45 if (iCharli] . £Vvalid)
continue;
else if (Char{i] . cCharacter == '<7 ||
Charf[i] . cCharacter == *#* ||
Char[i] . cCharacter == '$§' ||
50 Char[i] . cCharacter == '=1)
{
if {iLast >= 0)
Char({ilast] ., fValid = FALSE:
55 ilast = i;

}

else
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el se break; '0" Il Char[z] . cCharacter > iDrection = 1;' éé 0 I§f§4fron1
here 35 40 45 3D) ; if (Char[z] iY > 2) iStart Char[z] iY 25208020
iStart - i; i XStart = Char[z] . iX - {ulResolr tion - 200 ? 25 : } elseif
(z iChars)wdoenshartChar[z - 13 . cCharacter < cCharacter perafoydedse
iDirection r 1) break; '0" if {Char[z - 13 . iY > 2) (Start - Char(z - 1]
iY - 2; 50 30); 55 else else Il Char[z - 1] . iStart = 1; iXStart = Char[z
- 1] . iX + (ulResolution == 200 ? 25 } SUBSTI TUTE SHEET (RULE 26) 28

August 2004 WO 01/67377 P CTIUS01/06939841 5 if ((Char[t] . cCharacter <
0" )I Char[z] cCharacter > "'9") &% 1/ Neither is a digit, skip this gap
eCharacter > '9")) (Char[z - 11 . cCbaracter <'0' (( Char[z break; 10 //
No 15 character 20 ? 25 : 3f)..y. 25 current character 30 35 40 30); icap -
Char[z] . iX - Char[z -31] . 1x; if (iGap < (ul Resolution 200 ? 40 : 48))
or (i?ast = =), 1= iChars - 1; i »= 0; i-=)
5 if {!Char[i} . fValid) .
continue;
else if (Char(i]) . cCharacter == f< {|
Char[i] . cCharacter == '4' ||
. Char{i] . cCharacter == '8' ||
0 Char(i] . cCharacter == *-1)

{
if (iLast »= Q)
Char([iLast] . fValid = FALSE;

15 ilast = i;
}

elsge

}
if (m_fp I= (FILE %) NULL)
{

break;

20

f ? +. " i P .- .
removal\a"); printf {m_fp, after  leading/trailing multiple delimiter
25 for (i = 0: i < iChars; i++)
{
if {!Char([i] . £Valid)
continue;
fprintf (m_fp "Char %c at = = "
30 cCharacter, Char[i} . iX, Char{if . iY); it Yekdwat, - charld)
}
fprintf (m_fp, " \n"}z
}

35 Va4 Pack the file character array befare the next step
for (i = 3 = 0; i < iChars; i++)
1 .
if (Charf{i] . fvaliid)
Char[4++] = Char[i]:
40 . } )

iChars = 3J;

// Then strip any single characters left of the TR field
t T
(for Qualified Returns) par e not 12

45
_'2') 1f (iChars >= 12 && Char{l] . cCharacter == '<' gg Char[0] . cCharacter I=

{
for (i = 0; i < iChars; i++)

50 Char[l] = Char[i + 1]:
iChars ~= 1:
}

55 if {m_fp != (FILE *} NULL)
{ .

fprintf (m_fp, "After non RIC removalln");
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excessive gap here break; if (iDirection =0) Go right fr the | ast {
if (Char[z - 11 iY > 2) else iStart = Char[z - 1] - iY - 2;%§}AS{3§FH2%§41;
i XStart - Char[z - 11 - i X + (ulResolution - 200. } else if (iDreetion 1)
Il Go left opmape if (iGap < (ul Resolution - 200 ? 65 7, T@mgg@rection
> 0 &% Char[z clnsertAfter I=0) break; } if (Char[t] 1Y > IStart =
Char[z] . iY - 2; elseiStart = 1; iXStart - Char[z] . i1 X - (ulResolution
== 200 2 25 } where the This piece of assenbly adds up the nunber of bl ack
pi xel s 45 suspect m ssing character 'y’ be if (iXStart < (ul Resol ution
200 ? 25 : 30)) Too far left, don't try it break; else if (iXStart >
iWdth - (ulResolution - 200 ? 25 : 30)) 50 Too far right, don't try it
break, j = iStart * iWgih + i,XStart - (ul Resoiution - 200 ? 20 : 24) + 2;
55 asm ( SUBSTI TUTE SHEET (RUCE ‘2%)*£*'§§5’A%J§’ust 2004 WD 01/ 67377
PCT/ US01/ 06939 42 sub ebx, eBk <me:gdk,-cwma)10101 nov eai, pbBytes 5add esi, ]
cnpul Resol utson, 200 jne . s ELReD4 | nps2 10si: nov )
200 ine . sk Ch%;ff; PRI Y vene,  cnerca
]
fprintf {m_f£fp, " \n"};
] -

10

// Wow go through the string and rem i
Qve any com i
oxr mere delimiters. Remove the middles Y SGEmELve strings of three

15 for (ilast = -1, i ~ 0; i < iChars; i++)-
{
if {Char{i) . cCharacter o= !g* |}
Charfi] . cCharacter == *§' ||
Char{i] . cCharacter == 'g* ||
Char[i] . cCharacter s= '=-*)
20 {
v s S 5 N 5 2 N . iChars}
{
if (iLast >= 0 g& i - ilast »= 2)
{
25 for (j = ilast + 1; j < i; §++)
: Char[i] . fvalid = FALSE;
}
else 1f (ilLast == -1)
30 . ilast = i;
}
else
i
if {iLast >= 0 i -
3 ? &% i - ilast > 2)
for (j = ilast + 1; § + 1 < is J++)
) Char{il.., fValid = FALSE;

40 ilLast = -1;
}
b

if (m fp != (FILE *) NOLL) .
{

45
: fprintf (m_fp, "After multiple delimiter removal\n"};
for (i = 0; § < iChars; i++) )
fprintf (m_fp, "Char %c at X~id Y=%d\n"
cCharacter, Char[i] . iX, Char[i] . iY); ' W charth)
50 fprintf (m_fp, v \n®};
} .
" // Pack the file character array before the next ste) i '
on the right track B 2leo verity we ré
55 for (1 =3 =10; i < iChars; 1++)

{
if (Char[i] . f£Valid)
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ecx, 28 s2: noveax,[esi] and eax, edx add bl,al 5adc bh,0 add aah h, O
bswap eax add bl,al Oado bh,e add bl,ah adobh, O nov eax, [es?ééuﬂﬁggﬁ%
eax, edx add bl,al adobh,0 add bl, ah adobh, 0 bswap eax 30add bl, al

adcbh, 0 adyddieav75ado bh, O nov eax, [esi + 81 andeax, edperasidi bzl ado
bh, O add bl , ah adobh, O 40bswap eax add bl, al 5adc bh, 0 add bl, ah

40

Charfj++] = Char{i];
}
iChars = §;

5 for (iRejCount = iCharCount = iControlCount = 1 = 0: i < iChars; i++)

{ .
if (Char[i] . cCharacter >= '"0' && Char[i] . cCharacter <= 191y

iCharCount += 1;

else if {Char[i] . cCharacter == f3')
10 iRejCount += 1;

else if (Char{i] . cCharacter l= '~7")

iControlCount += 1:
}

15 if (iChars < 7 || iControlCount == 0 |! iRejCount > iCharCount)
return -1;

. // As a fina) step, check the gaps for any 'hidden' characters we might
have missed,

20
for (z = 07 2 <= iChaxrs; z++)
for {iGap = 1000, iDirection = 0; iDirection < 2;)
{
25 if (z == 0)
{
if (Char[z) . cCharacter < '0' ] Char[z! . cCharacter >
l'gl)
break;
30 else
iDirection = 1;° // Go left from here
if (Char(z] . i¥ > 2)
istart = Charfz] . iYy - 2;
35 else
istart = 1;
iXStart = Char{z] . iX - (ulResolition == 200 ? 25 :
)
40 }
else if (z == iChars)
{
if (Charlz ~ 1} . cCharacter < '0' || Char{z =~ 1]
cCharacter > '9' ! iDirection == 1)
45 break;
if {Char[z - 1] . iY¥ > 2)
istart = Char{z - 11.. i¥ - 2;
else :
30 istart = 1;
i¥Start = Charlz -~ 1] . i¥ + (ulResolution == 200 ? 25 :
30);
}
55 else

{
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adobh, 0 nov eax,[esi + 12) and. eax, edx Oadd bl,al ado bh,O dbl
adobh. O bswap eax add bl ,al 55ado bh, 0 add.bi, ah adobh, 0 s?ﬁ%'f‘lgﬁﬁ%@%HEET

(RULE 26) 28 August 2004 WO 01/67377 7 8 : 9); j++) 43 5 10 15 20 25 30
PCTI USOL/ OGR3fshPy eax,[esi + 16] and eax, edx add bl, alpgdZsdies add
bl ,ah adc bh,0 bswap eax add bl,al adc bh, 0 add bl, ah ado;%h,o cep
ul Pesol ution, 200 je s3 nov eax,jesi + 20] and eax,edx add bl,al adc bh,
0O add bl, ah ado bh, 0 bswap eax add bl, al adc bh,0 add bl,ah adc

bh, D 41
if ((Chax([z] . cCharacter < '0' || Char{z
cCharacter > '97) g§& /7 Nelther is a digit, skip this gap (=] )

{Char{z - 1} . ecCha t < 'gr -
eChazacter > '31)) { } racter 0* |l Char(z 11 .
] break;
iGap = Char[z} . iX - Char[z - 1] . ix;

if (iGap < {vlResolutien =< 200 7 40 : 48})

10 /7 Wo excessive gap here
break;
if (iDixection == 0} . .
15 character // Go xight from the last

{
if (Charlz - 1) . iY > 2)
istart = Char[z - 1) . iY - 2;
else
isStart = 1;
20
iXgstart = Char{z - 1] . i —
2 25 & 30); . {z 1 iX + (ulResolution 200
}
else if [iDirection == 1} /@
25  curxent character ’ ° left from the
. {
if (iGsp < (ulResolution == 200 ? &5 : 78 &%
iDirection > 0 &&
Char{z - 11 . cInsertaAfter 1= 0)
30 break;

if {Char{z] . iY > 2)
istart = Charlz] . iY - 2:

else
35 istart = 1;
. 30); iXstart = Char[z} . iX ~ (ulResclution == 200 ? 25
}
40 . }
// This piece of assefbly adds up the number of black pixels
where the
45 // suspect missing character 'may’ be
: if {iXStart < (ulBesolution == 200 ? 25 : 30)) 1!
Too far left, don't try it
break;
. else 1f (iXStart > iWidth ~ (ulResolution == 200 ? 25 : 30)}
50 // Too far right, don't try it
break;
20y ¢ 2 J = iBtart * iWidth + iXStart - ({(ulResolution == 280 ? 20 :
;
55

asm
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s3.- add esi,iWdth dec ecx jg s2 nov iPixels,ebx if (bR
(ul Resolution - 20D ? 80 : 96)) 1/ Do a 35 nore rel axed chgcf‘)ﬁgh%ggm

ki nd of know where this is { if (z - iChars) TRACE2 ("There may be

sonet hi ng o di@send after 9%, density %l\n", Char[z - Xeryuselaeseacter,

i Pixels); 40 else if (z > 0) TRACE3 ("There may be sonethi ng between the %
and %, density %\n", Char[z - 11 . cCharacter, Char[z] , cCharacter,

i Ei xels); else TPJ CE2 ("There may be sonething at the start 45 before
%, density %\ n', Char(z] . cCharact er, |P| xels); iResults - O;

i H ghscore 4 0; 50 for 14 = XSt i 6% 10); i++) 55 i ar - 4, f t
i XStart - 4 + (ulResolution { for —|Start j <iStart + (ulResolution
= 200 { -sizeof (CharactersZOO %_gr k++) for (k = 0; k < (sizeof
(Characters200) / SUBSTI TUTE SH @&gxg@{ug@ August 2004 WO 01/67377 44
5iRightSide; 10 1S ;This is srmqa:bBytaes,pba(ypes+ (y 1A.ignmentOfset] 20 25

30 35 PCTI U§01106939 ( iScore_29, mlas [Wdt h = Characters[k) Wdth;
i Char Hei ght = Char act er s[ k) I—%"ﬁ’,gh% Y p“ﬁift"rza?y Char acters[k] pbArray; ix -
Characters[k] . asm{ nov mov ecx, 24
jmp 82
sl: mov ecx, 28
10 s2: mov eax, [esi)
and eax,edx
add bl,al
ade bh,0
add bl,ah
15 adc bh, 0
bswap eax
add bl,al
ade bh, 0
add bl,ah
20 ‘ adc bh, 0
nov eax, [esi + 4}
and eax,edx
add bl,al
25 adc bh, 0
add bl,ah
ade bh, 0
bswap eax
add bl,al
30 ade bh, 0
add bl,ah
ade bh,0
. mov eax, [esi + 8}
35 and eax, edx
add bl,al -
ade bh,0
add bl,ah
ade bh,0
40 bswap eax
add bl,al
ade bh, 0
add bl,ah
ade R
45 bh, 0
mov eax, [esi + 12]
and eax, edx
add bl,al
ade bh,0
50 add bl,ah
adc bh, 0
bswap eax
add bl,al
ade bh, ¢
35 add bl,ah
ade bh, 0
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d sub nmov add O *iwdth U ;This is &pbArray[(y Augﬁs 004
g?kha?SWdth) ; Adds to EDI ;% end of each line ;Check to count u ﬁ&l 45
, Count as matched pixai 50 55 nov itov sub may rl: nov r2: Chp je |nedd
inc sub jy@oafEy sub 79 inp r3: cap 71 inc r4: inCpcrRferiyd 19 a
sub ig r5: eax, j iwidth eax, i eax,iX edi, eax edi,pbEytea +i + ix
esi, pbArxay eda,i Wdth edx, icharw dth ebx,i Char&ei ght ecx,iCharWdth 0)

+ byte ptr [esi), 1

43
nov eax, [esi + 16]
and eax, edx
add bl,al
ade bh, 0
5 add bl,ah

ade bh, 0
hswap aax
add bl,al
ade bh, 0

10 add bl,an
ade bh, 0
amp ulResolution, 200
je 83

15 mov eax, {esi + 20)
and eax, edx
add bl,al
ade bh,0
add bl,ah

20 ‘ ade bk, 0

' . bswap eax

add bl,al
ade bh,0
add bl,ah

25 " ade bh, D

83: add esi, iHidth

dee ecx
ig s2

30
mov iPixels, ebx
}

if (iPixels »>= (ulResoclution == 200 ? 8O : 96)) // Do a

35 more relaxed check since we kind of know where this is
{
if [z == iChars) )
) TRACEZ ("There may be something at the end after
%c, density %d\n", Charfz - 1] . eCharacter, iPizels):
40 else if {2 > O)
" TRACE3 ("There may he something between the %e and
%c, density %d\n", Chari{z - 11 . cCharacter, Char[z] . cCharacter, iPixels);
. elss
) TRACEZ ("There may be something at the start
45  before ¢, demsity %d\n", Chariz} . cCharacter, iPixels);

iResults = 0;
iHighScore = 0;

50 for {i = iXStart - 4; i < iXStart - 4 + (ulResoclution ==
200 ? 9 : 10); i++)
{
for (j = iStart; j < istart + {ulResolution == 200
? 8 9) ) .
55 {
for (kx = 0; %k < (sizeof {Characters200) /
sizeof (Characters200[0]) = 1}; k++)

SUBSTITUTE SHEET (RULE 26)



r3 esi edi ecx,1l r2 edi,edx ebx,1 rl .r5 byte ptr [edi] i re
esi edi ecx,1l r2 edi, edx ebx, | r1 SUBSTITUTE SHEET (%%Jlf%{’é%t)ﬁﬁg

August 2004 WD 01/67377 Characters[k] iPossible; 5 10 iRel axedPercent age}
15 20 45 cOpwpesar Result[nm cCharacter) Result[nm i Scorgyrgbrgsoks 25 1Y -
] - Characters[k] iY; iscore - iPercentage; 30 35 ] - Characters[k] iY;

40 il ndex = k; fvauU.d TRUE;, fRidden - TRUE, 45 fshadow = FALSE, iscore =
i Percent age; PCTIUSO /06939 i Fercentage s (iscore * 100) i f (iPercentage
> | RighScore) { ilighScore iPercentageus i Ri ghcharacter k; } if

(1 Percentage >= Characters[k] { '

In =1

{

iScore = §;
iCharWidth = Characters[k] . iWidth;
5 . iCharHeight = Characters{k] . iHeight;
inArray = Characters(k] . pbArray;
iRightaides X = Characters{kj
10 . __asm .
movy eax, j
mal iWidth
add eax, i
15 _ sub eax, iX
mov edi,eax
) add edi,pbBytes
tThis is &m pbBytesf(} + ( 0 * iWi s
iAligmmentOffset} YT & W 4w~ o
20 '
o : mov esi
iThis is &pbArray[(y = 0) * "iCharWidth] ' PoReray
ov edx, iWidth
. sub . i i
25 ;Adds to EDI at end of each line sem AChazRideh
mov ebx, iCharBeight
rl: mov ecx,iCharWidth
30
r2: c_:mp byte ptr fesil,1
iCheck to count up - =
ine esi
35 . ine edi
. sub ecx, 1
jg r2
add edi,edx
sub ebx, 1
Ja rl
40 . jmp x5
r3: cmp byte ptr {edi], 1
33 rd
. in i
45  ;Count as matched pixel ° *feore
rd: inc esi
ine edi
sub ecx, 1
g r2
50 add edi, edx
subk ebx, 1
ig rl
55 r5: :
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for (mO; m< iResults; m+) { if (Characters[k] 50 cinser for ;o
clnsertAfter - 0; cCharacter Characters[k] . cCharacter; Sggﬁugus‘?izﬁozp
(i Percentage > { Result (M Result (m Result [n] } break; } } if (m
?= i Resul t g orts7fpesul t[i Results] ix Result[iResults] iY pchRafspdshioResUi ts]
Result[i Resu3ts] Result[iResults) Result[iResults] Result[iResults]

Result[i Results] Result]iResults] Result[iResults++].. | ] SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 WD 01/67377 46 | for (it7se - O, i = 1; i <
iResults: i++) { if (Result[i] . cChangcter - ,e,) ( iUse =i; break; )
else if (Result[iUse] . eCheracter -., "8') break; else if (Result[i]

iscore > Result[iUse] PCTIUS01106939 if [iResults > 0 & iPixels < )
(ul Resolution == 200 ? 500 5 600)) Got SOVEi-D_ﬂceN%a efigur&colyt what it is {
for (i - 0; i <hbdResuifks, irssknitRACE3 (" May De Ue. score bd, possi'blé
%l\ri", Result[i) . cCharacter, Result[i] iscore, Characters[Result[i]
5 if (ie?rcentage > iHighScore}
iHighScore = iPercentage;
iRighCharacter = k;
}

i0 if ({iPereentage »>= Characters[k)
iRelaxedPercentage} .
{
for {m = 0; m < iResults; m++)
{
15 if (Characters[k}
cCharacter == Resunlt[m] . cCharacter)
{
) if (iPexcentage >
Result[m] . iScore)

20 ' ‘ ‘
) Result [m}
ix = i
Result (m)
iy = j - Charactersfk] . iY;
25 Result [m)
iScore = iPercentage;
}
break;

30 }
i }

if {m »= iResults)
{

35 ) : Result [iResults]) . ix
= 1;
] Resnlt [iResults] < AY
= j - Characters{k] . i¥; h -
Result[iResults]
40  iIndex = kj
Result [iResults)
fvalid ‘= TRUE;
Result [iResults)
£Hidden w TRUE;
45 : Result [iResults]
£Shadow = FALSE;
' Result [iResults]
iScore = iPercentage;
Regult[iResults]
50 cInsertBefore = 0;
Result [iResults]
clnsertifter = ;
Result [iResults++]
55 cCharacter = Charactersik] . eCharacter;
}
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10 il ndex] . iPossible); is 20 i5 core) iUse - i; else if {
| Score -- Result[iUse] 25 iscore && Characters(Result[i] BgﬁH%éFébog

i Possible > Characters[Result[iUse] ilndex] . iPossible) iElse, - |I; 30
TRRCE3 (" Subebgranting %€, score %, possible %\n", Respgrgd h@@h,.
cCharacter, Result[iUse) . iScore, Characters (Result[itise] . i1lndex] .

i Possi ble); 35 right one character for (i .. iChars; i > z; i--) 1/ Char[i]
= Char[i - 1]; iChars += 1; Char[z] = Result[iUse]; 40 if [iDrection a

0) Need to use this new character as tfge reference z += 1; } 45 else if
(i H ghScore >= 70) Try final shadow masks for unique match 50 { iResults
= 0; iLowScore = 1000000; if (istart > 2) iStart -- 2; 55 (ul Resolution
else | iStart = 0; for (i =iXStart - 4;} 200 ? 9 : 10); i ++) SUBSTI TUTE
SHEET (RULE 26) Shift the string fl j <iXStart - 4 + 28 August 2004 WO
01/67377 5 = 200 ? B : 91; j++) sizeof (ShadomsZOO[O ) - 1); k++) 10 Wdth,

{ irizel 1 =
| }el ght ) pb'Aﬂr r ayGOO))15 IB' &L S%@T%‘IG gure ouqt:ﬁ t ;:::ei: < (alResolution 200 2 800

for {i =074« 1Results. i++)
. . TRACE3 (" May be %c, score %d, possible
?d\n", Result[i] . cCharacter, Resultfi] . iScore, Characters[Result([i] .
10  iIndex] . iPossible); )

for (iGse = 0, i = 1; i < iResults; i++)
{
15 if {Result[i] . ecCharacter == tgf)
{
iUse = i;
break;
1
else if (Result{iUse) . cCharacter == '87)
20 _ o break;
else if (Result[i] . iScore > Result[ilse)] .

iScore)
iUse = §;
. else 1f {Resultfi] . iScore == Result[ilse]
25 . iBcore && Characters{Result[i] . iTndex] . iPaossible > Characters[Result [iUse]
. iIndex] . iPossible)
il0se = i;
}
30 TRACE3 (" Substituting %e, score %d, possible

td\n", Result{iUse] . eCharacter, Result[iUse) . iScors, Characters [Result [iUsa]
. iIndex] . iPossible):

. for (i = iChars; i > z; i—) // Shift the string
35 right one character
Charfi] = Charli - 1);
iChars += 1;

Char[z] = Result[iUse];

40
if (iDirection == 0) /7
Need to use this new character as the reference
Z = 1;
}
45 else if {iHighScore >= 70) 7/

Try final shadow masks for unique match
{
iResnlts = (3
iLowScore = 1000000;

50
if {(iStart > 2)
istart -= 2;
else
istart = 9;
55

for (i = 1iXAStart - 4; i1 < i¥Start -~ 4 3
{ulResolution =w 200 2 9 7 10); i++) .
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{ for (k - 0; k < (sizeof (Shadows200) / { iscore =D, i r W
| Charl eight pbArray ix Shadows(k) Shadows[k) Shadows] k) ggagﬁg%g@gfk] | f

(i-ix<0) continue; elseif (i - iX+ iCharWdth > continue; 25 30 35
;This is &ﬂkﬂﬁglh?s[(J + (y - 0))" i1 AignmentOfset) ;T?h§RBﬁU6%”
) eachy

&pbArray[ (y. = * | ChaarWdthl 40 ;Adds to SDI at end o I ne
ebx, i Char Hei ght 45 50 55 [esil,l ;Check to count up 47 PCTIUSO /06939 {
for (j - iStart; j <istart + (ulResolution asm{ nov mul add sub nov

add iWdth + i eax,j iWdth eax, i g4gax, ix edi,oax edi,pbBytes + Ix =
0) + nmov nov sub inc inc

{
for (j = istart; j < istart + (ulResolution
== 200 ? 8 ¢ 9}; j++)
{

5 . . for (k = 0; k < {(gizeof (Shadows200} 7/
sizeof (Shadows200[0]) ~ l); k++)
{
iScore = Dbz
iCharWidth = Shadows([k]

10 iwidth;
iCharHeight =  Shadows[k]

iHeight:
pbArra = Shadows{k
15 pbArray; v S(x]
) ix = Shadows[k
* iRightSide; Hs i
if (i-ix<0
- continue;
20 . else if (i - iX + iCharWidth >
iWickth)
conkinue;
asm
25 _ oy
mov eax,
mul iWidth
add eax, i
sub eax,iX
30 nov edi, eax
: . . add edi,pbBytes
;This is &m_pbBytes{(j + (y = 0)) * iWidth + i + {x = 0} +
iRlignmentOffset] .
35 o mov esi, pbArray
;This is &pbArray[(y = 0) * iCharWidth]
mov ‘edx, iWidth
sub edx, 1CharWidth
40 ;Adds to EDI at end of each line
' mov
ebx, iCharHeight
45 ql: nmov ecx, iCharWidth
gl cmp byte ptr
fesil,1
je g3
:Check te count up
50 inc esi
inc edi
sub ecx,1l
ig - g2
add edi, edx
35 sub ebx,1
ig ql

Jmp a5
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sub jg add sub jg inp esi,pbArray edx,i Wdth edx,i Charz\équthg t2084
ecx,i CharwWdth byte ptr g3 e51 edi ecx,1 g2 edi,edx ebx,| qi q
SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 48 PCTI USOL/ 06939
[edi), | q3; aphaywentr . 114 5; Count as matched pixellncq ippgassBidddss €Si
g4:inc edi subecx | 10, j g g2 add edi,edx aub ebx,1 jqqgl Y5q5: } if

(i Score <- 2) 20

48
a3z cmp byte ptr
[edi], 1 ]
j1 qd
5 ine iScore
;Count as matched pixel
gqd: inc esi
inec edi
sub acx, 1
10 Jg g2
add edi, edx
sub ebx,1
dg ql
15 g5:
}
if (iScore <= 2}
{ .
20 _ if {iScore < iLowScore)
’ {
iLowScore -
iScore;
ilowCharacter = k;
25 }
for (m = 0; m < iResults:
m#+)
{
30 if  (ShadowsIk]

cCharacter == Result(m]) . cCharacter)
{
if (iScore <
Result{m] . iScore) -
3s . {

Result[m] . iX = 1i;
Result[m] . iY = 4+ 2;
40
Result[m] . iScore = iScore;
}
b}eak;
45 }

}

if (m >= iResults)
{

50 . ‘ Result [iResults] .
ix -i;
Result [iResults)
iy =3 4+ 2; :
Result: [iResults]
55  iTndex = k;
Result{iResults]
£fvalid = TRUE;
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{ If (iScore < iLowSCore) {
(m=0, m< iResults;
i Score)if (iScoreC {

{ 35Result[m

+ 2 40 Regd sy

Resul t[i Resul t s]

I LowScor e 5i Score; i LowChar act ef, 5.k +) for
{ 30 cCharacter - Result(rr)cCharacter?g%&ug%sﬁ}zg@%vs[k]
Result[m ix =1i; Result[m . i7C |
| Score- iScore;} 45break; } if (m>- ipRPAMbId30 { 50 i X
51Y =] + 2; Result] |Results] I 1 ndex - Kk;

Result[i Results] (Valid - TRUE; Resul t[i Results] SUBSTI TUTE SHEET ( RULE 26)

28 August 2004 WD 01/67377 49 5 clnsertBefore fRi dden FALSE;

f Shadow TRUE;

| Score = iScore;. - 0; 10 clnsertAfter 490, 15 20 25 iPriority - Shadows[K]
I Priority; cCharacter - Shadows[k] , cCharacter; 30 'se) "1') 35
fRidden = FALSE; Result{iResults] .
. £8hadow - TRUE; Result[iResuits)
B
iScore - 1Score; esult[iResults]
cInsertBefore = 0; Result[iResults] .
10 cInsertAfter = 0; Result{iResults]
R 1t[3
iPriority = Shadews[k] . iPriority: esult{iResults]
N Result[iR .
15 cCharacter = Shadowslk] . cCharacter; es [iResults++]
}
¥
}
H
1
20
if (iResults > 0)
{
if [iResnlts = 1)
iUse = 0;
25 else if (iResults == 2)
{
if {(Result[0} . cCharacter == 'a")
illse = 1;
36 ran alse if (Result[i] cCharacter ==
ilse = Q;
oy else if (Result][0] cCharacter =
ivse = 0; '
a5 ‘an else if (Result[l] cCharacter ==
iuse = i;
else
illse = =1;
40 }
else // We have 3 or more
results, use the lowast score if by itself
{
for {iUse = =1, i = D; i < iResults;
45 i) :
{
if {Result[1] iScore ==
iLowScore)
{
50 if (illse == -1}

55 ipriority ==

iUse = i;
glse
{
if {Result [1]
= Result[iUse] . iPriority)
{
iOse = -1;

SUBSTITUTE SHEET (RULE 26)



"1') | I } PCT/US01/ 06939 Result[iResults] Result[iResuits
Result[i Results] Result[iResults] Result[iResults) Resul tbgfb‘lu%szgpﬁs]
Result[iResults++) } if (iResults >0) { if (iResults 1) iUse - 0; else
if (iResul teoov@d7r7 { if {Result[0] . OCharacter '60) Losgrshindbse if
(Result [1] . cCharacter iUse = 0; else if (Result[0] . cCharacter iUse =
01l else if (Result[l] . cCharacter else 40 Luse - 1; Luse -1; /1 W have 3
or nore (iUse = -1, i O; i < iResults; 45i++) { iLowScore)if(Result[i]

i Score 1 50if (iUse -_ -1) it3se i; elsy { 55iPriority = Result(itsej

i Priority)if (Result (i] { fuse - -1; results, use the else |owest score
if by itself SUBSTI TUTE SHEET (RULE 26) } { for 28 August 2004 WD 01/ 67377

break:
) }
] L] l i
iPriority < Result[iUse] . iPriority) Sise if (Resulrli] .

S
ilse = i;

10 ' ]
if {iUse >= 0 && iResults > 0)

{

. . TRACEZ (" Shadow substituting %
IS5 %d\n", Result[iUse] . cCharacter, Result[iUse) . iScore}; § R0 seore

. for (i = iChars; i > z; i-- i

string right one character ’ P ! /7 shift the
: Charf[i] = Char[i - 1);

20 ] iChars += 1; ’

Char[z] = Result{iUse];

if (iDirection = 0)

25 // Need to use this new character as the reference
z 4= 1;
}
else
30 ;RACEB {r Inserting a direction %d
misread, score wasa 2d for "$c'\n", ipirection, iHighScore,

Characters [iBighCharacter] . cCharacter);

35 if {iResults == 0)
TRACED hd
cesults\n") s { Shadows had NO )
alsa )
) ] TRACE3Z (¥ Shadows had %d results,
scora was %d for T"%c'\n", iResults, iLowScore, Shadows[iLowCharacter]
40 cCharacter); .

if {iResults > 1)
{
a5 ., TRACEO (" Shadows may have been
for (i = 0; i < iResults; i++}
TRACEZ ("%c,%d ", Result(i] .
cCharacter, Result[i] . iScore);

50 ) TRACEO {"\n");
}
if ({iDirection == §)
: Char[z - 1] . clnsertAfter = '?';
55 else .
Char{z} . cInsertBefore = '2';
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550 iPriority < Result[itTsed . iPriority) ) 10 } else if £} > &&
i Results > 0) { TRACE2 (" Shadow substituting %, score ggkﬁgﬂﬁ?()@‘;

"Result[iUse] . cCharacter, Result(iUsej . iScore); stri ng ri ght one
character {@ropfghs»7 1 Chars; i >z, i--) [/ Shift the %@hfsbgm@”Char[l -
11; iChars +- 1; Char[z] = Result[iUse]; if (|D|rect|on~0 to

use this new character as the reference Z+=1; 30 35 ) { TRACE3 ("
Inserting a direction Od msread, score was % for "%'\n", iDirection,

i H ghScore, Characters(iflighCharacteryy . cCharacter); results\n"); else
TRACE3 (11 Shadows had %l results, 'score was % for '%'\n", iResults,

i LowScore, Shadows[i LowCharacterj 40 cCharacter); 45 "); 50 55 cCharacter,
Resuit[i) . iScore); if {iResults - 0) TRACEO Shadovvs had NOif (iResults >
1) { TRACEO (" Shadows nmy have been } T’df“t’i‘“’ Fd i < .iResults; i++)

TRACE2 ("%, %l ", Result(i) TRACEO }} it]se - i; if (|Direction = 0) Char|z
- 1] . clnsegtAfter else ; Char[®%f® clnsertBeore = '?'; PCT/US01/ 06939
break; } else if (Result[j SUBSTI Tdﬁ*:“é’i—’n‘—:’E‘!“(lRULE 26)

else

iDirection += 1;
. }
10 b}

if (m__fp t= (FILE *) NOLL)

fpr;ntf (m_fp, “After hidden character extraction\n");
15 for {1 = 07 1 < iChars; i++)
if (Char(i] . fHidden)
fprintf (m fp, "Char %c at X=%d, ¥Y=id, HIDDEN
%d\n", Char(i] . cCharacter, Char{i] . iX, Char[i) . iY, Char[i] t iScore);score
20 else if (Char[i) . f£Shadew)
fprintf (m_fp, "Char %c at Xekd, Y=%d, SHADOW &
$d\n", Charii] . ccgaracter, Char[i] . iX, Char[i] . iY, Céar[i} . 1S5core); sore
else
fprintf (m_fp, "Char %c at X=%d, Y=§ "
cCharactex, Char[i] . iX, Char[i} . iY): ' et Chaxlil .
25 fprintf (m _fp, " \n®);
}.

// LAST THING TO DO BEPORE BUILDING RESULT STRING. If amount i issi
left or right symbols, create one te missing

30 for (iCount = iState = 0, i = iChars - 1; i >= 0; i--)
it (1Charfi] . £Valid) '
continue; '
35 switch ({iState)
éase O:

if (Char[;] . cCharacter == T'§t)
{

40 ilagt = Charfi] . iX;
iState = 1;
1 .
else if ({(Char{i) . cCharacter >= '0' & Char[i]

cCharacter <= 197}
45 {
iCount = 1;
ilast = Char(i) . i¥:

istate = 2;
}
50 . else
i=0; // We're all done
break;
case 1:
55 if ({iCount < 10 && Char[il] . cCharacter >= '0' z&

Char{i] . eCharacter <= '9')
{

SUBSTITUTE SHEET (RULE 26)



28 August 2004 WO 01/67377 PCT/USQO /06939 51 i Direction + % Au%u 2 é,g) } 15
20 25 else } } else iDirection } iDrection + 1; if (mfp ?: F?LIE—_I ) .

NULL) fprintf (mfp, "After hidden character extraction\n"); for (i - O; i
< i Chars; iwoRuerdzr(Char(i] . (Hidden) fprintf (mfp, "Chaicrii&opbsess Yd,
Y-%l, H DDEN Score %\n", Char[i] . cCharacter, Char[i] - i X, Char[i]

LY, Char[i] . iscore); else if (Char[s] . fShadow) fprintf (sn fp, "Char
% at X=%, Y=%d, SHADOW Score % \n", Char[s] . cCharacter, Char[i] . iX,
Char[s] . 1Y, Char(i] . iScore); elseshPrintf (mfp, "Char % at X=%l,
Y=$d\ n", Char Li] cCharacter, Char[s] , iX, Char[i] , 1Y); fprintf (mfp,
B R \n"); // LAST THI NG TO DO BEFORE BUI LDI NG RESULT
STRING |f amount is missing |eft of, r_inght~§:k/nb_ol s, create one 30 for
(iCount = iStates =) &3 i Chars = 1; 1= SE5%,~ FBe=fil A (UbrBgepiofion C\AR0| )
continue; 35 switch (iState) { case D: 1148: 4nedthar a@t enmSesodiildn 20 sbd

(Char[i] cChagralt'ér “¢'iLast Char[i] . ix istate = 1; ] else if (Char[i]
cCharacter > 'D && Char[i] else Qr;@ak;"%tf{ i Count
i=0;
}
10 else if (iCount == 10 && Char{i] . cCharacter i= '$7)
p .
Char[i + 1] . clnsertBefore = '§';
% = 0; // We're ail done
else
15 )
if (Char{i} . cCharacter a= a1y
Char{i] . £fValid = FALSE;
1 =0 i
20 } ; ' // All done
ilast = charfi] . ix;
break;
25
case 2:
if (iCount < 10 && Charli] . =
Char[i] . cChacacter <= r37) ar[i] cCharacter >= '0' &g
. { .
30 29 : 35) 8a if [ilast - Char[i] . iX < {ulResolution == 200 ?
iLast - i1 . i =
222 1 261) iLasz Char[i] iX > (ulResolution 200
iCount += 1;
35 else
. . i=0;
else if (iCount == 10)
{
_ 40 Char[iChars - 1] . cInsertAfter = '$';
if (Char{i] . cCharacter = 157}
Charfi + 1] . cInsertBefare = '§';
45 ? = 0; // We're all done
else ' ‘
1=20; // All done
50 ilast = Char{i} . iX%;
break;
}
}
55

// Now simply build the result string
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I Last iState } 1; Char il
I f (iCount < 10 && Char[i]

SUBSTI TUTE SHEET (RULE 26) ;

, Ix; 2t i =0; /] Wre al ) e 1:
cCharacter >- Char[i] . cChar agig%(r%%gs:tz%g%)
0" && 28 August 2004 WO 01/67377 52 510 15 20

32 38) &yolikfary . 20)) PCT/US01/06939 if (ilast - Char lplclgsodsesose
(ulResolution - 200 ? else ] else if (iCaurit - 10 &k Char[i]. cCharacter
{ Char(i + 1) clnsertBefore i =0; // Wre all done else | ilLast -
Char[i] iXx > (ul Resolution = 200 icount + 1) i - 0; (Charli)
cCharacter -- '-") Char(!] . fvalid - sgALSE; i = 0; // Al done { if
I Last - Charji.] 1]f; 25 30 35 40 45 break; case 2: if (iCount < 10 &&
Charli] . cCharacter >= '0" && .Char[i] cCharacter < '9") 29 35) s& ?
22 26) ) el se strxResuvlt . Empty {};
for {z = 0 z < iChars: z++)
{
5 if (!Char(z] . £Valid)
continua;
18)) if (z > 0 && Char[z] . iX - ilast >= {ulResolution == 200 2 40
10 {
if (Char(z) . iX - ilast >= (ulResolution == 200 2 65 : 78))
StrResult += ' g
else if (Char{z} cInsertBefore == 0 && Char{z =~ 1]
clnsertAfter == §)
15 - strResult 4= * ';
}
if (Char[z] . cInsertBefore != 0}
2 strResult += Char[z} . cInsertBefore;
strResult += Chariz} . cCharacter:
if (Char{z] . cInsertAfter I= ()
0 strResult += Char[z] . cInsertAfte:;
ilast = Char(z] . iX;
}
30 if (anp != (FILE *} NOLL} /f Dump where the chars are
int =x,
yi
for {k = 0; k < iChars; k++)
35 i .
iCharWidth = Characters[Charf[k] . iIndex] . iWidth;
iCharHeight = Characters[Charfk] . iIndex] . iHeight;
pbArray = Characters[Char[k] . iIndex] . pbarray:
40 J = Chaxr[k) . iY + CharactersiChar([k] . ilndex] . i¥:
i = Char[k] . iX - Characters[Char[k] . iindex] . iRightSide;
for (y = 0; y < iCharHeight; y++) .
{
45 if {3 + ¥ < 0) // Too near the top
continne;
for (x = 0 2 < iCharwWidth;s x++}
. {
50 if (pbArray[y * iCharWidth + x) == 1)
{
o if (m _pbBytes[{j + y) * iWidth + i + x] !=
m_pbBytes[(j + y} * iWidth + 1 + x] =
55 Char(k] . cCharacter; P *

else
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50 { if (ilast - Charlil . iX < (ulResolution: = 200 ? |La§t8 ug?@ﬂh )
ix > (ul Resolution -- 200 iCount += 1; else i -- O; el sé |‘A} t 10)

{ Char[ichars - 1) clnsertAfter = *$'; if (Char[s] cCharacter 1- '¢

Charli + lwoopdmsertBefore i We're all done i=0; sheet pef@ibde ),9|X
break; ) // Al done 55 // Now sinply build the result string SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 WD 01/67377 53 5 10 48)) strResult . Enpty
(); for (z =0; z <iChars; z++) { if (!Char[t] . (Valid) continua,

PCTI USOL/ 06939 if (z > 0 &% Char[z] . i5§ - iLast >= (ul Resolution == 200 ?
40 ( if (Char[z] . iX - iLast > (ulResolution 200 ? 65 78)) strResult +-
" 1; elseif (Char[s] . clnsertBefore - 0 & Char[z - 1) cinsertAfter 15
strResult +=~ ] 20 25 30 0) if (Char[t] . clnsertBefore !- 0) strResult
+- Charl1z] . cXgsertB fore; strResult +- ChaPf[PRivtesi€iChan aciwidth +iif + (xChar [ zj
- clnsertAfter = 0) strResult + Char[z] . clnsertAfter; a .Last -
Char[z] . iXsif (mfp!_ (FILE *) WEi}fEhuxpcaMhefecﬁaMdﬁ:ham:arze f

if (m pbBytesf(j + y) * iWidth + i + x) I=

0}
16s m _phBytes[{j + y) * iWidth + { + x] =
10 }
} .
}
}
1
15
. return 0O;
#endif
}
20 ..

void CMicrRead::BitsToBytes (PBYTE pbDest, FBYTE rbSrec, DWORD dwSrcwi
dth, DWORD
dwByteWidthSre, DWORD dwByteWidthOut, DWORD dwHeight) ’ ’
{
25  $ifndef MICRDUMMY - .
__Aasm { // This routine converts bits to bytes
mov esi, pbSrc .
nov  edi, pbDest

30
sub ebx, ebx
mov  edx, dwHelght
15 11: mov  ecx, dwByheWidthSreo

12: mov  bl, byte ptr [esi)
inc esi

mov  eax, dwHigh[d4 * ebx]
40 mov  [edi), eax

mov  eax, dwlow [4 * sbx]

mov [edi + 4], eax

add edi, 8
45 dec eou
g 12

mov - esi, ﬁbSrc
add esi, dwSrcWidih
50 mov  pbsre, asi

movy  edi., pbbest
add edi, dwByteWidthout

mov  pbDest, edi
55

dec edx
Jg 112
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int x, Yf 3540 45 '500) f if (j +y <0) continue; for (kg-.0:
i Chars: k++) f iCharWdth = Characters[Char[k) il ndex) iV\i/flf}?r‘m";“%”“%ﬁ"r
i Char Hei ght = Characters[Char[k] ilndex] iHeight; pbArray =

Char act er s{ygwafhdsy i1 ndex] . pbflrray; | = Char[k] Y +pehafsafissios( Char [ K]
ilndex] 1Y; 1 - Char[k) . iX - Characters[Char[k] ilndex] iR ghtSide; for
(y - 0; y <iCharHeight; y++) 55 Char[k] . cCharacter; . // Too near the
top for (x = 0; x <iCharWdth; x++) if (pbArray[y * iCharWdth + x) -- 1)
f if (mpbBytes[(j +y) * Aldth + i + %k != else mpbBytes[(j +y) * iWdth
+ i + x] SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WD 01/67377 54 5 10 8;
0) 16; PCT/Us01/06939 m pbBytes ((j +vy) * iWdth +i + x) else if
(pbArrayjy + i CharwWdth + x) =- 2) { if (mbBytes((j +vy) * iWdth + i +
X) IR m pbByteglfje + y} * iWwdth +i + x] 15 #endif } return 0; 20 25 30
35} ) } } voidrCM crRead: : BitsToBytes (PBYTE pbDest, PBYTE pbSrc, DWORD

dwSr cW dt h, E)V\(RQ
ro d CMicrRead::FlipBuffer {int iWidth, int iHeight}
#ifndef MICRDUMMY

BYTE bhTemp;
10 int 4,
32

for (j = 0; j < iHeight / 2; j++)
{

15 for (i = 0; 1 < iWidth; i+4)
{
bTenp = m_pbBytesfj * iWidich + i];
s 0, m_pbBytes[j * iWidth + i) = w_pbBytes ([ (iHeight - j) * iWidth -
20 , I}n _pbBytes | (iHeight - j) * iWidth - i - 1) = bfemp;

}

if {iHeight & 1}
25 {
for (i = 0; i < iWidth / 2; i++)
;- :
bTemp = m pbBytes(j * iWidth + i]:
50 1 m_pbBytes[j * iWidth + i) = m pbBytesi(§ + 1) * iWidth - 1 =
T_pbsytgs[{j + 1) * iwidth - i - 1] = bTemp;

35  gendir
}

void CMicrRead: :DumpBuffer (int iWidth, int iHeight)
{
40  $#ifndef MICRDUMMY

int i,
3z

45 for (j = 0; j < iReight; j++)
{
for (i = 0; i < iWidkth; i4+4)
{
switch {(m_pbBytes[j * iWidth + 1]}
{ .

50
case 0:
fprintf (m_fp, " ");
break:
55 case 1:
fprintf {m_fp, "-"};
break;
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deyteVWdthSrc DWORD dwByt eW dt hout, DWORD dwl ei ght) #lfnd§§
"“asm This routine converts bits to bytes nov esi, pbSrc . edi,
pbDest } sub ebx, ebx nov edx, dwHeight 11: npv ecx, deyteVthhSrc 12:

rnov bl, b“kﬂuﬁhﬁ7(esi) i nc esi 40 45 50 55 noveax, dwWEipghhfoeiedhx¥]
an[edi), eax noveax, dwLow [4 * ebx] nov(edi + 4), eax addedi, 8 dececx

] 912 novesi, pbSrc addesi, dwSrcW dt h novpbSrc, esi novedi, pbDest
addedi , dwByt eW dt hQut novpbDest, edi decedx jgll SUBSTI TUTE SHEET ( RULE 26)
28 August 2004 WO 01/67377 - 55 #endif 544 PCT/USOL/ 06939 } 5 void

CM cr Read: : Fli pBuffer (int iWdth, int iHeight) { # fndef M CRDUMW BYTE
bTenp; 10 int i, j; 15 for (j - 0; j <iHeight / 2; j++) i-1]; { for (i =
0O; i <iWdth; i++) { bTenp - mpbBytes[j * iWdth + i]; n1pbBytes[j *
iwdth + i) - n1pbBytes((|Fb|ght abd 22U so,,,,,prytes{(lkblght -j) *

iWdth - i1 - |] bTerrp, fprintf (m_fp, "-");
5 break:

case 4:
’ fprintf (m_£p, "*7);
break;

10 casa B: i
fprintf (m fp, "om);
break;

case 163
15 tprintf (m_fp, "B");
break;

default:
tprintf (m_fp, "%c", m_pbBytes[j * iwidth + i});
20 _ break;
}
}

fprintf (m fp, "\n™);
25 lp _fp, "\n*)

for (i = 0; i < iWidth; i1++)
fprintf (m_fp, "-");
fprintf (m £p, "\n"):
30 -
#endif
}

35 ?oid CMicrRead: :Removelonglines {int iWidth, int iHeight, ULONG ulResclution)
#ifndef MICRDUMMY

int i,
40 i:
iStare,
iState,
iMaxLength,
iMaxHeight,
45 iMinClose,
iRef,
Ys

if (ulResclutiocn == 200}

50 {

iMaxlength = 50;

iMaxBelght = 40;

iMinClese = 15;

}
55 else

{

iMaxlength = 60;
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} } 25 30 1]; if (iHeight 5 1) for (i O; i <iWdth / 2
m pbBytes(j] * iWdth + i); mpbBytes(j * Wdth + i) - mpb%é{\l%%?’aow

i Wdth + 1) * iwdth - i mpb8ytes[[j + 1) * iWdth - i - I] mbTenp; } 35
{kendi f ) w74 cr Read: : DunpBuffer (int iWdth, int |I14@|1~gj351),0693fg 40
#i fndef MCRDUMW int i, j; 45 for (j 0; J < |He|ght j++) { for (i =0; i

< iWdth; 1++) switch [mPbBytes [ j* iWdth + i] ) 50{ caseO: fprlntf

55casebreak; (mfp, 1: fprintf (mfp, break; SUBSTI TUTE SHEET ( RULE 26) 28
August 2004 WO 01/67377 PCTI USOL/ 06939 556 5 case 2: fprintf (mfp, break;
case 4: fprintf (mfp, break; 10 is 20} 25 30 fendif } case B: fprintf

(mfp, "0o");

iMaxHeight = 48;
iMinClose = 18;
}

5 // First do horizontal lines
for {y = j = 0; j < iHeight; j++, y += iWidth)
{
for (i = 0y i < iwidth:; i++)
{
10 if {m_pbBytes(y + 1] == 1)
{ .

istart = i;

5 for (;i < iWidth && m pbBytesly + i] == 1; i++);
if (i - iStart >= iMaxLength)
, memset {m phBytes + y + iStart, 3, i - iStart);

}
20 }

// Any two horizontal lines too close together, remove all batween stuff

for (i = 0; i < iwWidth; it++)
25 {
for (y{= Jj = iState = 0; j < iHeight; 34+, v += iWidth)

switch (iState)
A

30 case 0:
if (m pbBytes[y + 1] = 3
{
iState = 1;
. igtart = j;
35 iRef = y;
}
break;
case 1:
40 if (m_pbBytes[y + i} != 3}
istate = 2;
- else
{
iStart = j;
45 iRef = y;
}
break;
case 2:
50 if {(m_pbBytes{y + i} == 3)
{

if {j - istart - 1 < iMinClose)
{
_ far (iStart 4= 1, iRef += iWidth;
55  istart < j; iStart++, iRef += iWidth)
m_pbBytes(iRef + i] = 3;
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break; case 16:

m pbHytes [J * iWdth + 1)) ; break; } fprintf Cmfp,

i { Wdth; i++)

voi d

fprintf (mfp, "S"); break; default: fpr'?kfﬁ}u%ﬂh(j@04 $C
)5

fprintf (mfp, "-"); fprintf (mfp, "\n"

CM cr Read: wesmpreizongLi nes tint i Wdth, int iHeight, ULOYerilspaaasgiti on)
35 ( #ifndef M CRDUMMY 40 45 50 int i, 3, Kk, 1St art, 1iState,
i MaxLength, iMaxHeight, iMnCose, iEef, Y, if (ulResolution ~. . 200)

i MaxLength = 50;

60; SUBSTI TUTE SHEET (RULE 26) 28 Augusg 2004 WO 01167377 57 i MaxHei ght a

48, i{+lindos

< i Height; j++,

{ iStart is i W
10
15
20
25

30

35

45
50

55

i MaxRei ght 40; iMnCose = 15; 55 else | i MaxLength

e =18; 5 10 15 // First do horizontal lines for (y j -

0;

y { for (i - O; i <iWdth; i++) { of (mpbBytes(y + i]

dth) PCTI USOLl/ 06939
iStart = j;
iRef = y;
istate = 1;
]
braak;

}
}

// Now remove vertical lines
for (L = 0; i < iwidth; i++)
{
for (y{ﬂ j =07 j < iHeights 4+, y += iWidth)
if (m pbBytes[y + i1 > 0)
{

iStart = j;

iRef = yr
for {7 j < iHeight &4 bB . . .
iwidth); g m_pbBytes[y + i1 > 0; 3J++, v+
If (J - istart >= iMaxHeight)
{
for = iRef, k w j ; . -
iWidth) (y : iStart; k < §; ki+, y +
m_pbBytes{y + 1] =
}
}
}
}
#endif

}

void CMicrRead::InitfalizeThresholds (int iPercentage)
{
#ifndef MICRDUMMY

int k,
Y.
Xy
iMin,
iMax,
iMaxFontWidth,
iPirst;

iMaxFontWidth = 0;

for {k = 0; k < sizeof (Characters200) / sizeof {Characters200[0]}; k+t}

{

Characters200[k] . iPossible = 0;
Characters200[k] . iNeeded = 0
Characters200[Xx] . ibifference = 0;
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for (;i <iWdth & m _pbBytes[y + i] -- 1; i

f U- iStart t h)
menset {m‘pbBytes + y + iStart, 3, i } 20} 25} - |Start)58/ﬁ7u|¥§§%?‘g
I

horizontal lines too close together, renove all between huff for (1 0; i <
i Wdth, i+wodyerd®r (y { - J - iState - 0; j < iHeight; JPt‘TstMud’mg' W dt h)
switch (iState) 30 case 0: if 35 (mpbBytes[Y +i] =3) { 1State 1;

I Start j; i1 Ref y; break; 40 45 ) case 1: if (mpbBytes[y + |) [= 3)

iState - 2; else break; { iStart j; iRef - y; } case 2: 50 if
(mpbBytes(y +i) - 3) { if (j - iStsart - I <iMnCose) 55 iStart < j;
| Start++, i Ref += iWdth) [ for (|Start += 1, iRef + Wdth; ) SUBSTI TUTE

SHEET (RULE 26) m pbBytes (i Ref '+ i]

10 iwidth}; } // Nowrer;ovehyigrtlczill Ijnes for gly_; I < iWdth; |++)

10

15

20

25

30

3s

40 .

45

30

55

- 50, iMax 0; y < Characters200(k]
iHeight; y++)
{
for {x = 0; x < Characters200[k) . iWidth; x++)
{
i1f (Characters200[k]) . pbArrayly * Characters200[k)

{
if (iPirst == =1}
iFirst = x;

iWidth + x] == 1)

Characters200({k] . iPossible += 1;
if (x < iMin)

iMin = x;
if (2 > iMam)
iMax = x;
}
}
)
Characters200({k] . iX = iFirst;
Characters200[k] . iNeeded = {Characters200[k] . iPossible

ipercentage) / 100;

Characters200[k} . inifference = Characters200 {k] . iPossible
Characters200 {k} . iNesaded:;

Characters200(k] . iFontWidth = iMax ~ iMin + 1;

Characters200[k] . iLeftSide = iMin;

Characteras200[k] . iRightSide = iMax;

if (Characters200[k] . iFontWldth > iMaxFontWidth)
iMaxFontWidth = Characters200fik] . iFontWidth;
} .

for (k = 0; k < gizeof (Characters200) / sizeof (Characters200(0)); k++)
Characters200{k] . iAlignmentOffaet - iMaxFontWidth
Characters200{k] . iRightSide - 1;

// Now do this for the 240 DPI versions
iMaxFontWidth = 0;

for (k = 0; k < sizeof (Characters240) / sizeocf (Characters240[0]); k++)
{
Characters240([k] . iPossible = ;
Characters240[k]l . iNeaded = 0;
Characters240(k] . ibDifference = Q;

for (iFirst = -1, iMin = 50, iMax = y = 0; y < Characters240(k]
iHelght; y++)
{
for (X = 0; x < Characters240[k} . iwidth; =x++})
{
if (Characters240[k] . pbArrayl[y * Charactersz40l[k]
iWidth + x] = 1)

{
if (ifirst = -1)
iFirst = x;
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15 for (y -
j; 1 Ref zy

m pbBytes [y + i]

_01

j <iHeight;: j++ y +d iWdth) { 20 25 QWA%%PQtZOﬁ&art -

i Stare = 1; br eak; PCT/ US01/ 06939 for (;

> 0; j++, if (j - iStart >- il\/axHeight) { for (y - iRef,

k - iSt artwd:’(ﬁ;gi”-;} } )kendif 35} 40 45 50 55 } nj bByt e@gfriysgrdebse= 3; Vvoi d
cInitializeThresholds(int ( # fndef MCRDUMW int k, } yj X,

CM cr Read:
I\/ax,

JMaxFont W dt h
(Char act ers200[ 0] ); :
CharactersZOO[k] iDifference = 0; if (a pbBytes [y +i] > 0)

iMn, i

i Needed
2004

.:0;
{ 1Start' =

i

10

15

20

25

30

35

40

45

30

55

| MaxFontWdth, iFirst; iPercentage) k < ; Kkt-+,

:O,

i Ref

for (k = 0; k < sizeof (Characters200) / sizeof
{ Characters200{k]ggi Possi ble = 0; Characters200[ k]

=y, y + y + k++) SUBSTI TUTE SHEET (RULE 26) 28 August

Characters240[k] . iPossible += 1;
if (x < iMin)

iMin = x;
if {x > iMax)
iMax = x;
]. .
}
}
Characters240f{k] . ix = iFirst;
Characters240(k] . iNeeded = {Characters240[k] . iPossible *

iPexrcentage) / 100;

Characters240{k]) . iDifference = Characters240 (k] . iPossible -

characteraa4o Ik} . iNeeded;

Characters240(k] . iFontWidth = fMax - iMin + 1;
Characters240{k] . lleftSide = iMin;
Characters240([k] . iRightSide = iMax;

if (Characters240[k] . iFontWidth > iMaxFontWidth)
© iMaxFontWidth = Characters240[k] . iFontWidth;
}

for (k = 0:; k < sizeof (Characters240) / sizeof [Characters240[0}); k++)
Characters240{k} . iAligomenkOffget = IMaxFontWidth -

Characters240[k] . iRightSide ~ 1;

#endif

}

{

int CMicrRead::MicrRead (PVOID pImage, BOOL fReadHigh, BOQL fDebug)

#ifdef MICRDUMMY

#else

return -1000;

TiffItemHeaderType *TiffHeader;

TiffItemDataType *riffData,
*TiffFront = (TiffItembataType *) NULL,
*TiffBack = (TiffItemDataType *) NULL;:

TiffHeader = (TiffItemHeaderType *} pImage;

if (TiffHeader -> usTagCount != 10}
return -1;

TiffData = (TLEfItemDataType *) ({EBYTE) pimage ¥ sizeof

(TiffItemBeaderType));
if (TiffData -> usTagCount lm 14 il
TiffData -> usNewSubFileTag I= TIFF TAG _NEW SUBFILE TYPE ||
TiffData -> usStripByteCountsTay 1= TIFF ' TAG STRIP BYTE COUNTS I
TiffData -> usGroupd4OptionsTag 1= TIFF TAG GROUP& OPTIONS I
TiffData -> usXResolutionTag I= TIFF TAG X RESOLUTION ¥
TiffData -> ulHeightValue < 300}
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WD 01/ 67377 PCT/USO /06939 59 5 ]0 15 20 for (iFirst = -1, 2%/1 gut%o |Max
=y =0; y < Characters200[k] 1iHeight; y++) iWdth + Xx] AFI Sf

X < Characters200[ k] . iWdth; x++) { if (CharactersZOO[k] ) pbArray[y
Characters@@Qiktssk if (iFirst -_ -1} iFirst - x; Charactpgliﬁjs{nl;o%%g

i Possible += 1; 1if (x <iMn) iNn =x; if (x >iMx) }Io}
Characters200(k) i X = iFirst; Characters200[ k] i Needed = (Char actersZOOk]

i Possi bl e iPercentage) / 100; Characters=[k] i D fference = characters200
[K] iPossible - 25 Characters200 [Kk] . gyNeeded; Characters200[k] i FontWdth
- iMax - iMn + 1; Characters200[k] iLeftSide - iMn; Characters200(Kk]
iRightSide - iMax; 30 if (Characters200[ k] i FontWdth > i MaxFont W dt h)

i MaxFont Wdt h Characters200 ki. . i FontWdth; I 35 for (k - 0; k < sizeof
(Char act ers200) / sizeof{ é'acter_aZOO[O]},; k++) Charact ers200[ k]

i Al'ignment Of f set - LivhxiEesbdAl db zpoctimaropcters200[ k] . i Rightside - 1; //
Now do this or t he %40'-1‘915 erFsﬂiéﬁﬂsta-40 i MaxFontwdth = 0; for (k = 0; k
< sizeof (Char act er §PA0Y, SEEPSAAES 7 P AP Y T240) 0] }; k++) 45 50

Char act ers240[ k] iPemsible - 0; Characters240[k] iNeeded = O;
Characters240[ k] . iDiffeghcke - 0; for (iFirst = -1, |Mn - 50, iMax

0; y < Chara@t er824@f l’;. é rgh; SZ e ' dt h..+ i or 5s oc
x < Char act er s240[ k] &If\f\j;dféh X++r§6tﬁ"a)o VA ot XDy ffﬂa]a}t 2 sbpockRlrf %m

TiffData - [TiffItemDataType *) ({PBYTE} TiffData + (sizeof
(TiffItemDataType) = 1) + TiffData -> ulStxipByteCountsValue);:

|| 1
e

if (Tiffpata -> usTagCount Tm 14
i .
TiffData -> usNewSubFileTag {= TIFF TAG NEW SUBFILE TYPE
1 ' - T -
20 o TiffData =-> usStripByteCountsTag != TIFF TAG STRIP BYTE COUNIS
. i) ‘ - . -7 - -
Tiffpata =-> usGroupdOptionsIag |= TIFF_TAG_GROUP4_OPTIONS
i -
25 TiffData -> usXResolutionTag I= TIFF TAG X RESOLUTION
1 - T
TiffData ~> ulHeightValue < 300}
return ~1;
_ if (TiffHeader -> szDocName([l] == 'F')}
30 TiffFront = Tiffbata:
else
TiffBack = TiffData;
}
35 if (TiffFront == {TiffItemDataType *) NULL)
return ~1;
if {TiffFront ~> ulXRes[0] 1= 200 && TiffFront -> ul¥Res[0]' i= 240)
’ returm -1;
40
* 1f (TiffBack {= (TiffltemDataType *} NULL)
{
if (TiffBack =-> ulXRes[0] 1= 200 && TiffBack ~> ulXRes[0} (= 240)
TiffBack = (TiffItemDataType *)} NULL;:
45 } ;
if (TiffBack != (TiffItemDataType *) NULL)
return MicrRead (TiffFront ~-»> bData,
TiffFront -> niWidthvaliue,
50 TiffFront -> ulHeightValue,
’ . TiffFront -> ulXResa{0],
0,
TiffBack =~> bbata,
- TiffBack -> ulWidthvalue,
35 TiffBack =-> ulHeightValue,
TiffBack ~> ulXRes([0},
o, '
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if (Characters240[k] . pbArray[y * Characters240[kJ if (iFi ?gt = §téé0
i Firat - x; SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WD 01 % % 10
Characters240[k] if (x <iMn) iMn =x; if (x >iMx) iMx - x; ) } }
PCT/ USQ / O9@yfsehdiessi bl e += 1; Characters240[ k] - ix = i Fpchfilsdososo
Char ant er s240[ k] i Needed (Characters240[ k] i Possible iPercentage) / 100;
Characters24QQk) iDfference - Charactera240 [k3 iPossible - 15
Charactera240 [k) . iNeeded; 20 25 30 35 Cheracters240[k] - iFontWdth -
iMax - iMn + 1; Characterz240(k) iLefekSide - iMn; Characters240][Kk]
iRightSide = iMx; if (Characters24o[ k] 3FontWdth > i MaxFont W dt h)
i MaxFontWdth - Characters240[k] . iFontWdth; } for (k - O0; k < sizeof
(Character5240) I sizeof (Characters240[ Qgj; k+t) Char act er s240( k3
.Alignnentoffset - i MaxFontWdth Char agkaeadd40[ k1l . i RightSide - 1;
#endif } int CMcrRead:: M crRead (PVC Dipibrge, BOOL f ReadH gh, BOCL
fvebug) #ifglef M %ufneﬁ,_l&ﬂad 1008 el 58, |ff|terrBeaderType
*Tiff Reader; 40 TiffltenDataType *Tif fD&iﬁsmA%-z- ‘T hdrbQ04,
(TiffltenDataType *TiffBack - (Tifflteabedt e>umk#ﬁéea¢er -
(Ti fl temHeadexType *) plmage; if (TiffHegtf&F "> us8¥4GEunt - 10) return
-1; TiffDatd0(TiffltenDataType 50 (TlffhmmnfbaderType)) NULL,

04

0.

0,
15 TRUE,

. fReadHigh,
r : .stbug' , H
#endif

20 )

int CMicrRead::RejectRepair {FVOID ptrImage, RecordDefHdr ‘*recDefHdr, FPVOID
ptrRecord, IVHPATTERN hPat, BOOL fReadHigh, BOOL f£Debug)

{
25  #ifdef MICRDUMMY

return ~1000;

#else
30
BYTE bOEMIBuffer[256] s
char gzBufferl ([128],
szBuffer2 [128);
DWORD dwResult;
35 int 1Result
iRdrlengthOf£set,
i,
iLength;
40 if {{iResult = MicrRead {ptrimage, fReadHigh || hPat -> Pattern . Features
« [lUseRighMICR, fhebug}) >= 0}
{
CopyRecord (recDefHdr, (PBYTE) ptrRecord, 1, SEARCH_FLG KEYCORRECT) ;
45 10) mencpy  (bOEMIBuffer, "\x09\xBO\x00\x4 0\ 200\ x00\x00\x00\x01\xED",
iRdrlengthOffset = (int) bOEMIBufferf0] - 1;
50 for (i = m _strMICR.Getlength() - 1; i >= 0; i--)
{
BYTE bChar = ‘(BYTE) m_strMICR.Getat (i};
if (bChar ="' "}
55

{
bOEMIBuffer [bOEMIBuffer{0] + 1) = bChar:
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NULL; WBYTE) plnage + si.zeof if (TiffData -> uaTagCount !, %@2004
TiffData -> usMewSubFi |l eTag !- TIFF TAG NEW SUBFXLETYPE 11 81'
us3tri pByteCountsTag != TIFF TAG STRIP_BYTE COUNTS Il 55 TiffData ->
usG oup4Cphicpfistag 1= TIFF ' TAG GROUP4 OPTI ONS 11 Ti f f DatpgrnReiddsa® ght Val ue
< 300) TiffData -> usxResolutionTag != TIFF TAG X RESOLUTI ON 11 SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 WD 01/67377 PCTIUSOL/ 06939 61 return -1; if
(TiffHeader -> szbocNane[0) - 'F') TiffFront = TiffData; 5 else if
(TiffHeader -> szDocNane[0] -m'B') Ti6BfEack - TiffData; else return -1;
10 'B') if (TiffHeader -> szDocNane[1l] = IF, If TiffHeader -> szDocNarre[l]
i TiffData - (TiffltenDataType *) ((PBYTE} TiffData + (siaeof 15
(TiffltenbataType) - 1) + Tiff Detoamzseesed(t ri pByt eCountsyalue); if (TiffGCata
-> usTagCount !- 14 TiffData - *°@§Nﬁﬁsll§¥ﬂﬂrllee#a@fféetl T+ RF TAG NEW SUBFI LE
TYPE TiffData -> usStri pByt quuntsTag 1- TIFF TAG STRI P BYTE COUNTS 25 11
30 TiffData $> usG oup4QptionsTag Tl FF TAG GROUP9 OPTIONS TiffData ->
usXResol uti onTag |. TI FEf TARRRiGESORIT|ONRELEES § [Baatares> mweemg:nwal ue < 300)
return -1; if (TiffHeader - %oszOQeNamBibleeseiofs )y ~ThbFront = TiffData;
el se Ti ffBack TiffData; | 3poiMiBuEfdrHoRsrewdter{o) il'lzﬂ fel dbm;Dat aType *) NULL)
return -1; 48 45 50 55 i f (L%g n#] | XRes[0] != 200 && TiffFront ->
UlXRes[0]!- 240) return - “(f‘% Vel 1 (TiffttenDataType *) NULL) (
if (TiffBack -> ul XRes[0) ! 3irRROa@RLIFRE %Bami{ noevreleXiie® On; ! - 240) TiffBack
- (Tiffltemypat aType *), NU Ti {1l tenDat aType *) NULL)
return McrRead (TiffFront 'rl;r b{}at rIPF ngtth‘s> af watHhvar ue, TiffFront
-> ul Eei ghtVvalue, TiffFront -> thEXF@ss( ejj,mrrm m_strHigh.Getat (i);

if (bChar != ' 1)

20 {
bOEMIBuffer [LOEMIBuffer[0] + 1] = bChar;

bOEMIBufferio] += 1;
25 bOEMIBuffer{iRdriLengthOffset] += 1;
}

}
)

ParseCheck (hPat, LOEMIBuffer, m_pbRecord):

30
for (i = 0r 1 < (int) recDefHdr -> sFieldCount; i++)
(-
if ((recDefHdr ~> fldDef[i] . usFlags & DB_FFLG_EDITABLE) &&
{recDéfHdr -> fldDef[i] . usFlags & DB_FELG_FLGBYTE) ).
35 continue;

ilength = (int) recDefRdr -> £ldDef[i] . usFieldLength;

if (recbefHdr -> flidbef{i] . usFlags & DB_FFLiG_VARLEN)
40 iLength += 1; -
if (recDefHdr -> fldDef{i) . usFlags & DB _FFLG_FLGBYTE)
ilength += 1;

memcpy (m _pbaecorél + recDefAdr -> fldbef {ij . usDffset,

45 (PBYTE) ptrRecord + recDefHdr -> f£1dDef{i}
usOffset,
iLength) ;
b :
50 dwResult = SearchPattern {hPat, o, m_pbRecord,

SEARCH FLG_KEYCORRECT, NULL):

if {iResult > 0 ]}
{dwResult == SRCR _OK ||
58 {dwResult < SRCH_INVALID PATTERN HANDLE &&
dwResult >= SRCH_EXIT SEARCR &&
dwResult != SRCH_REJECT ITEM)))
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0,

TiffBack -> bData, TiffBack -> ul WdthValue, TiffBack
Ti ffBack -> ul XRos[ 0], 0, SUBSTI TUTE SHEET %%?%890%8

ul Hei ght Vval ue,

August 2004 WO 01/67377 62 PCTIUSO /06939 TRUE, fReadH gh, fDebug) else

Sreturn M @i
-> ul | ei ght Val ue,

#endi f f ReadH gh, fDebug);
RecordDefl | dr *recQef Hdr,

f ReadHi gh,
bDRM Buf f er

35 int iResult,

(ptrl mage,

0)

10
15
20
25-
30

35

43
50

55

HOOL Debug) [
[256] ; char

i Rdrt engt

DB_RFLG_REJECT} )

g TiffFront -> bData, Tiff Front -> ul W gihNabigesell f f Front
TiffFront-> ul XRes[ 0], O, 10NULL, O, O, O, 0, 15 TRUE,

20 } ant CM cr Read: : Rej ect Repai r (PVA D ptr | nmage,
PVvO D ptrRecord, |VHPATTERN hPat, BOOL
25 #i fdef M GRDUMWY return -1000; 30 *el se BYTE
szHufferl [128], szBufer2 [1283; DWORD dwResult;
hOFf set, i, iLength; 40 if ((iResult = M crRead

f ReadHi gh 11 heat{ Pattern . Features fl UseH ghM CR, fDebug)) >-

if {iResult > 0 il ! {*{ {PUSHORT) m_pbRecord) &

{
for {i = ¢; 1 < (int) rechefidr -> sFieldCount; i++}

DB_FFLG_EDITABLE} ||

DB_FFLG_FLGBYTE)

DB_RFLG_REJECT) }

{
if  (l{recDefHdr -> fldDef[i} » usFlags =&
) ! {recDefHdr ~> fldDef{i} + waFlags &
continue;

DbFieldToString (&(recDefHdry -> fldDefii}),
ptrRecord,
szBuffer]l,
DB_FMT_DEFRULT} ¢

DbFieldToString (& {recbeffdr -> flabefiil}.,
{FVOID) m_pbRecord,

szBuffer2,
DB_FMT_DEFAULT) ;
if (strcmp (szBufferl, szBufferZ)-!= 0)
{ .
if {! {*{ (PUSHORT) m_pbRecord) &

*{m_pbRecord + recbefHdr -> fldbef[i]

- usQffset) |= DB_DFLG_CORRECTED;

DB_RFLG_REJECT) )

PB_RFLG_TOUCHED;

if (*((PUSHORT) ptrRecord] & DBE_RFLG REJECT)
{ -~
if (! (*{ (PUSHORT) m_nbRecord) &

* ( {(PUSHORT) m_pbRecord) 1=

)

memopy {ptrRecord, m_pbRecord, recDefHdr -

ulMaxRecordLength) ;

return lResult;
}

else
return -1;

1

else

]

return ~1;

return iResult:

#endif
}
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CopyRecord (recDefHdr, (?BYTE) ptrRecord, 1, SEARCH FLG Fclé%%@%’?bm 45
mencpy (bOEM BUf fer, \x09\ xB0O\ x00\ x40\ x00\ xO0O x00\ x00\ x01\ xEO, Wg ;

i Rdr Lengt hoffset (int) bCEMBuffer[0] - 1; 50 for (i - m

strMCR Cellenghde) - 1, i > 0; i--) BYTE bChar = ' ( BYREymdhigeese
StrMCR GetAt(i); 55 if (bChar 1= { bOCEMBuffer[bOEM Buffer[0] + 11 =
bChar, SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 63

bOEM Buffer[O +- 1; bOEMBuffer[iRdrLengthOffsetj + 1; } 5 10 15

PCT/ US01/ 06939 if (fReadHi gh Il "Pat -3sPattern . Features . fl UseH gbM CR)
{ bOEM suffer[bCEM Bufferj@ + 11 - OxO01lt bCEM Buffer[bOEN1Buffer[Q + 2j
- OxD8; DbOFM Buffer[Q +a 2; iRdrLengthOfset - (int) bOEMBuffer[Q - |;

for (i - mstr 'Igh.c%égeea@_gg apats @Yo Q: i--) { BYTE bChar - (BYTE) m

strH gh. Get At (j pros® Qiidagthbac B&Eégaﬁemu R Syt “BHRIEE f’b‘%gfm%%ﬂ +

1] - bChar; bOBIok Buéafiessh.0pook-fpdug) bOEM Buf er {i Rdr Lengt hof'set| +- 1. ] } 30
35 40 45 } ugdfset, Par seCheck (heat, bOEM Buffer, m pbRecord); for (i O;

1 < (int) recDefigdys mizriwinivei dcount; i++) { if ((recpefHdr -> fldDeffi]

usFl ags & DB FFLG EDI TABLE) && (recDefHdr -> fldDef[i] . usFlags & DB FE-G
FLGBYTE) ). continué‘ft""f”l_élr‘?é‘f"h - (int) recpefHdr -> fldDef[i] .

usFi el dLengtih; #dife (recpefHdr -> fldDef[i] usFiags & DB FFLG VARLEW

i Length +r 1;

return GenerallnlineRepair (pFront, wllengthFront, 0,
pBack, ullengthBack, 0,

recDefldr,
15 . ptrRecozd,

hrat,

fReadHigh,

fhebug};
20  #endif

}

int |CMichead::GeneralInlineRepair(PVOID pFront, ULONG wullengthFront, ULONG
25 ulOrientationFront,

PVOID pBack ULONG
ulkengthBack, ULONG ulOrientationBack, !

RecordDefRdr *recbafHdr,
BVOID ptrRecord,

30 IVAPATTERN hPat,
BOOL fReadHigh,
‘ BOOL fDebug)
#ifdef MICRDUMMY
35
return -1000;
felse
40 BYTE bOEMIBuffer[256];
c¢har szBufferl [128],
szBufferz [12B);
DRORD dwResult;
int iResult,
45 iRdrLengthOffset,
ir
ilength;
BYOID pImageFront = NOLL,
pimageBack = NOLL;
50 DLONG ulFrontWidth,
ulBackWidth,
ulFrontEeight,
ulBackHeight,
. ulFrontResolution,
35 . nlBackResolution:
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if (recpefHdr -> fldDef(i] usFlags & DS-MG FLGBYTE) i Lengt ot py
(m pbRecord + recDefHdr -> fidDe[i] , usOfset, (PBYTE) pt ?&é@%&d@ﬂc
recpeHdr -> fldDef(i] } 50 dwResult 55 SEARCH FLG KBYCORRECT, NULL) ;
i Length!; SassghFattern (heat, 0, mpbRecord, if (iResul tpcpfhoddsosAVWResul t
- SRCH OK 11 {dwResult < SRCB I NVASID PATTERN _ ADLE dwResult >r SRCH EXIT
SEARCR && && dwResult !'- SRCF[ REJECT-1TEM)) SUBSTI TUTE SHEET ( RULE 26)
28 August 2004 WD 01/67377 64 5 szBufferl, DB EFL ED TI4BLE) | | 10 DB
FFLG FLGBYTE)) 15 20 25 30 if (iResult g8 O j{ (PUSRORT) npbRecozd) &
Ds_RFLG REJECr)) DH RFLG REJECT)) szPiffer2, PCT/USOL/ 06939 (PVO D) m
pbRecord, DB _MI DEFAULT) ; if (strcnp (szBufferl, szBuffer2) !'= 0)
vsOf fset) )= DB_DFLG-GORREGRED: ELG. 35 FLG TQUcl ED, if
(! (*( ( PUSRORT) rmphﬂe;]uémdég w%ﬁu@%m; gﬁg’g%)égo“éf Hd‘?IQiB"ﬁB f"dDefC“IIJCF(’f"]‘“f‘F“'
CwW ( ( PUSHORT) ptrRecgxdirT aRFPE3cRE) EQLengfhspdk, (| ( bImeRBSHORT) viBaolRespr d
¥ N uﬁ%g i?gcgigﬂ“ﬁfﬂéxl?gcoﬁdl,eggg h§mé 45 el sZa | i for (i)

eight
& *((PUSHORT) m pbRecord)
= 0; i < (int) .recDegfdsgt = »icskdae|(imageRicnt,i ++)
ulFrontwWidth,
ulFreontHeight,
ulFrontResolution,
10 * ulOrientationFront,
pImageBack,
ulBackWidth,
ulBackHeight,
ulBackResolution,
15 ulOrientationBack,
hPat => Pattern . Features . flUseMICR,
) fReadHigh |} hPat -> Pattern ., Features .
fl0seHighMICR,
fDebug);
20 s
if (iResult >= ()
‘ N
CopyRecord (recDefHdr, [PBYTE) ptrRecord, 1, SEARCE_FLG_NULL) 7
25 10) memepy (bOEMIBuffex, "\x09\xBO\z00\x40\x00\200\x00\x00\x01 \REQ",
iRdrLengthOffset = (int) bOEMIBuffer(0] - 1;
30 for (i = m_stMICR,GetLength{) - 1; i »>= 0; i--)

{
BYTE bChar = (BYTE] m_strIMICR.GetAt(1);

if (bChar i= ' '}
35 {
bOEMIBuffer [bOEMIBuffer[0) + 1) = bChar;

bOEMIBuffer[0] += 1;
40 bOEMIBuffer (iRdrLengthOffset] += 1;
}

}
3f (fReadHigh {| hPat -> Pattern . Features , ElUseHighMICR}
{ .

45 bOEMIBuffer [bOEMIBuffer{o0] + 1] = 0x01;
bOEMIBuffer [bOEMIBuffer[0] + 2] = OxDB;

bOEMIBuffer[0] += 2;
50 iRdsrlengthOffset = (int) bOEMIBuffer[0] - 1;
for (i = m_strHigh.GetLength() - 1; i >= 0; i--)
8YTE bebes = (BYTE) m_strHigh.GetAt{i);

55
if (bChar !="* ")
{
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(if (!'(recDefRdr -> fldDef (1] usFlags & :(recDefBdr -> flg%)gﬂgh g@fl ags
& continue; DbFieidTostsing (& recDeffl r -> fldDef{z}), COX

DB FMI_DEFAULr}; DbFiel dTostring (& recDeffldr -> fIdEEf(l]} mencpy

(ptr Recoxdygygpecord, recDef Rdr -> return i Result; retyhusdiossisSe I et
50 } return iResult; #endif 55 } urn -1; SUBSTI TUTE SHEET (RULE 26) 28
August 2004 WD 01/67377 '65 5 PCTI USO 106939 i nt
CticrRead::InlineRepair(PVO D pFront, ALONG ul Lengt hFxont, PVO D pBack,
ULONG ul Lengt hBack, RecordDef Hdr *reoDghHdr, PVO D ptrRecord, |VHPATTERN
heat, BOOL fReadH gh, BOCL fDebug) ( #ifdef M CRDUMMY return -1000; 10
#el se return CenerallnlineRepair (pFront, ullLengthPront, 0, pBack,

ul Lengt hBack, 0, 15 recDeffdr, ptrRe . f ReadM gt i f Debug}; 20
#endif ) int CM crRead: Gener al I nli n%%“%éﬁf?{[%ﬁabﬁﬁﬁ%nt ?RIG

ul Lengt hFront, ULONG 25 ul Orientati orErismifezial Lengt hBack +=ULO\IG
ulrientationBack, 30 i #ifdef MCB figu{iRdghengOLEIBO 0= Wel se PVOI D
pBack, ULONG Recor dDef Hdr *reCEEf#Hr ?VA D ptrRecord, |VHPATTERN hPat,
BOOL f Readiti gh, :

ParseCheck (hPat, bOEMIBuffer, m_pbRecord);

10
for {i = 07 i < {int) reecDefAdr -> sFieldCount; i++)
{
if {(recDefHdr -> fldbDef[i] . usFlags & DB_FFLG_EDITABLE) &&
(recDefHdr -> fldpDef({i] . usFlags & DB FELG FLGBYTE) }

15 continue; - -

ibtength = (int) recDefHdr -> fldDef[i] . usFieldlLength;

1f (recbefRdr =-> fldDef{i] . usFlags & DB _EFFLG VARLEN}
20 ilength += 1; - T

. ' if (recDefHdr -> f£ldpeffi) '. usFlags & DB_FFLG FLGBYTE)
iLength += 1 ' -7
25 nemcpy {m_pbRecord + recDefHdr -> fldDef[i] . usOffset,
{PBYTE) ptrRecord + recDefHdr -> fldbef[i]
usQifset, -
iLength);

}

30 NOLL) dwResult = SearchPattern (hPat, 0, m pbRecord, SEARCH FLG NULL,
; w47
if (iResult > 0 }|

[dwResult == SRCR_OK ||

35 {dwResult < SRCH |_THVALID PATTERN _HANDLE &&

dwResult >= SRCH ._EXIT SEARCH &g
dwResult != SRCH REJECT _ITEM} )

{ ) '

it {iResult > ¢ I L(* ((PUSHORT) wm_pbRecord) &

{
for {i = 0; 1 < {int} recDefHdr ~> sFieldCount; it+)
{
if (!{recDefHdr =~> fldDef[i) . usFlags &

40 DB_RFLG_REJECT))

45  DB_FFLG_EDITABLE) |{

!{recDefBdr ~> FEldbefl[i . 3
DB_FFLG_FLGBYTE) ) (41 usFlags &

continue;
S0 DbFieldToString (&(recDefHdr -> fldDef{i]},
ptrRecord,
szBufferl,
DB_FMT DEFAULT) ;
55 DbFieldToString (&(recDefHdr ~> fldpef(il]}),
{PVOID} m_pbRecord,
szBuffer?,
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BOOL fDebug) 40 BYTE bCEM Buffer[256]; char szBufferl [128]g A@éﬁl.gobgrz

1128]; DWORD dwResult; int iResult, 45 iRdrLengthOfset, i, ength;

PVA D pl mageFront - NULL, plmageBack = NOLL; 50 ULONG ul Front W dt h,

ul BackW dt o ons7¥rront Hei ght,  ul BackHei ght,  ul Fr ont Pesolpgyie®91/00% -

ul BackResol ution; SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/ 67377

PCTIUSO /06939 66 Fi 11lInTiffData (pFrort, 5ul Frontfeight,

ul Front Resol uti on); ul LengtbFront, plmageFront, ul FrontWdth, Fi 111nT;

ffbata (pBack. ullLengthBack, pl mageDaclsg ul BackW dt h, ul. BackHei ght,

ul BackResol uticn); iResult - McrRead (pl mgeFront, ul Frontw dth,

Oul Front Hei ght, ulFrontResolution, ulOientationFront, plmgeEack,

ulBackWdth, 5ul BackHei ght, ul BackResol ution, ul Orientatli IPQ’E&U}E% hPat ->

Pattern . Features . |UseM CR, O0fl cseH ghM CR, f Readl i gh™ > Pattern
Features fDebug); if (iResult >- )1f66tfﬁ!e¢€3ﬁ‘cfffrﬁee@efﬂelcm '«(BBYTE)

btrRecord 1,5 SEARCH FLGNULL); 25 nenopy (EbCE i
"\ x 09\ X 30\ X00\ x RE\REBRLREIZE X 00\ X 00\ X01\ XEO" | 1M0)Eq U%Riengt’?ﬁaf““- (Fnt)

bOEM Buffer[Q dsoea0)f m od bn(é%co ! M CR Cdrpbiiegtehi (¥ recDdgiar ->-£1@efjii - )
BYTE bChar = BYTE) mstrM if (bChar T) 35 {
bOEKI | $uf f erf CENl auffer (O + 1] bChar AL 481 {dpnsnoar: PtrRecord) & DB_RFLG_REJECT)

bB_RPL_FEIECE!) it (! {*{(PUSHORT) m_pbRecozd) &
15 DB _RFLG_TOUCHED; T (PUSHC.)RT’ PpbRecord] =
}
} .
i
20 memcpy {ptrRecord, m_pbRecord, recDefRdr ->

ulMaxRecordLength) ;

return iResult;

]
25 else

return =-1;
}
else

30 }

raturn -1;

return iliesult:

$endif
35

void CMicrRead;:FillInTiffData (BVOID pInput, ;
40 LONG  lLength,
BVOID spData,
. ULONG &ulWidth,
ULONG &ulReight,

. ULONG &ulResolution)

45  #ifndef MICRDUMMY

TiffTagType *TiffTag; .
Ti£fClassFHeaderType *TiffHdr = {TiffClassFHeadexType *) pInput;

50 USHORT usTag;
PUSHORT pusTagCount;

pData = NULL;

ulWidth = 0;
55 ulHeight = 0y

ulResclution = 0;
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bOEMIBufferl O) +- i; DbOEM 3uffer[i RdrLengthOifset] +=

(tfeadnigh Il heat -> Pattern . Features . f1lUseH ghM CR} {hgﬂ&‘r(’lg{1§t2004
bOEM Buf fer (bOEM Buffer[Q + 1] - 0x0].; bCEM Buffer[bCEM Buffer[Q + 2] -
CxDB; boEMwR§ii954;0] +- 2; 50 |Rerengt hOffset (int) b%@{,&@@[q - 1;
55 for (i e nt strHigh. GetLength() - 1; 0 >=0; i--) Char - (BYTE) m
strliigh.GetAt(i); if (bChar 1= "' ") { SUBSTI TUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 67 5 } 10 15 UsOfset, } PCTI USO /06939

bCEM Euffer[ bOEM BUffer[ + 1) = bChargg bCEM Buffer[Q +- 1;

bOEM Buffer[iRerengt hOf fset] +c 1; } ParseCheck (heat, bOEM Buffer, m
pbRecord); for (i 0; 1 < (int) recDefHdr -> sFieldCount; i++) { if
((recDef Hdr -> fIdDe; usklags & DBMFFLG EDI TABLE) && (recDef Hdr ->
fldDef[i} . usFlags ’g[ﬁ]é[“ﬁéhem&wa} contlnue 20 25 iLength = (int)
recDef Hdr -> fIdDefflJT usFi el dLength; * (recDefHdr -> fldDef(i] usFl ags
& DB FFLG VARKEN) i DEAGFA™G= (PhsHcy (r‘%‘@ﬁéfﬁ%“t SSMEFEDCP DS Mtags & DB
FFLG FLGBYTE) i Lengtizereg 4; (1aEn®q2ype( By RREREHT Prntuy @CREEMEDr 5 ul%&ggg;t[ i)
usOf f set, (PBYTE)‘“ﬁt‘rUF!E’éWd + recDef Hdr - - > fIdDef(l] } iLength

dwResul t Sear chPat §gr @s-ﬁalae;ag GrBR M) ot 7 wdfedns €64 dgﬁf?EARCI—l_FLG NULL

switch (TiffTag ~> usTag)
{
case TIFF_TAG_IMAGE WIDTH:
ulWidth = TiffTag -> ulValue;
15 break:

case TIFF TAG_IMAGE LENGTH:
ulfeight = 'I'J.ff'I‘ag -> ulValue;
break.
20
case TIFF_TAG_STRIP _OFFSETS:

pData = (PVOID) {(EBYTE} pInput + TiffTag -> ulValue); °
break;

25 case TIFF _TAG X_RESOLUTION:

ulResolution = *([PULONG p . _
ulValue) ; { ) {(PBYTE) plaput + TiffTag >

break;

30 case TIFF_TAG_Y_ RESOLUTION:
ulResolution = *{PULONG PBYTE i -
wlvalue) ; ) (¢ } pInput + Tifffag ->
break;
35 }

fendif
}
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BYTE bSeven240 [14 * 25] z { D, if 1, 1, 1, 1,1,1,1,1,1,1, Qgg_%ggz 04
1,0,0,0,0,0,0,0,0,0,0,0,0,1, - 110,010, D, 010, 010, 010, 010, I1
O or or Wo@By7or OF 0, 0, 1, If DL Or O D, 2, 2, 2p@mgwog;390, o, 1,
1,0,0,0,0,2,2,2,2,0,0,0,0,1, 250,0,0,0,0,2,2,2,2,0,0,0,0,1, 0, 0, 0, O,
0,2 2 0000 0 0 1, 0, 0, 0, 2,'2, 2,0 0,.0, 0, 0, 0 1, 0,
o, 0 2 0 0 0 0 0 0 000 1 ¢ 0 2, 0 0 0 0 0, 0, 0, 0, 0,
1, 0, 300,2,000000001,1,0,0, 2,2,0,0, 0,0,0,0,1,1,0,0,0,0,
2,0,0,0, 0,0,0,10.00000 2 or0 0 or Oifao 0 0 0 0 0 2
0, 0, 0, O, 0,1'3,' G o b oo 0f- 22285 2, 0, 0, 0, 0, 0, 1, 0, 0, 0, O,
0, 0, 0 2,0,0,0 0 8”8 "8"8:%8:%8 &%, 2 2
0,0,0,0,0, 1, - 5\3EOsHPpenB4d2 2040 13; D4 O, O, O, O, 1, 0, O, O, O, O, O, 2,
2.0,0,0,0,05 1§:G,=D,000.@,@.ooo.z 12,0,020,0,011,0,0,0,0,0,0,2, 2, 0, 0, 0, O,
0, 1, 0, 0, 0,7 :gg,o o 2y 300 2B LG, 1, 0, 0, 0, 0, 0, 0, 2, 2, 0,
0, 0, 0, 0, 1,7¢'7'8 oG’ o3 g:lg"’ 2 0 3. BFE bEi ght 240 [17 * 25] = { 0, O,
1, 0, 0, 0, 0,1,8,1,8,0.0, 0,04 1 o Pingaiated

Drorl, oror ¥ Dobflolf.om)rzow.mom,mi,&, ),0 ,2,(br,6),,oii,(bior ororor0,0,0,0,0,0,110,0, 50
or 0, 1,0,0r0,0,1E)10E'g),Q3,20’ 1011165 8,0,.28,0,011 m,,o,o 0,2,2,200001,0,0, 0,
0,1, 0, 0, 0, Py’ H2HoYHL HL 9010%

ISR vE W . 2

0101110rofororl(j;:(_}_,f&(g,gpgj ;g,“ g,o'a' &Of o 0, & O 0, of 0, 0, O,
0, 1, 0, Ol5 53,0,000/0,aF60 mooo@&bropf,ca,@ragﬁ It 0,0, or0,1,0,Oo,
0,0,0,0,0,0,0,%%%: 8 20,0, 0049.0: D120, 6,000,0, 0, 0, 0, 04, 0, 0, PCTI USO1/ 06939
SUBSTI TUTE SHEET % & Br 28)0-382 Acly@st- 02004290 01/ 67377 74 5 '
QQLLLLLLLiLLLLLQQ 0,1000000000000010 11
O or o0, R0 OtyReded,stbpctD, 0, of Q 0, of 0, 1,
1,0,D0,0,D,0,0,0,0,0,0,0,0,0,0,0,1, 1, 0, 0, Or O O 0, 0, 0, 0, 0, 0, O,
0, 0, 0, It 1,0 0J¥F=EMH0,0,0,0,0,0000,1, 1,000

0,0,2,2,2,2, 2,o,o,iﬁto,q&ii;§';,o,(x 0,0,0,2,2,22,200000,1, 1, 0, 0, 0,
0, 0, 0, @& 0, 0, he 0,35x§, 0, 0, 0,1,

int iy;

char cCharacter;
int iPossible;
int iNeeded;
30 int  iDifference;
int iRelaxedPercentage;
int ialignmentQEfset:
int iFontWidth;
int  iLeftSide;
35 int  iRightSide;
int  iPriority;
} CharacterType;

40 CharacterPype Characters240 [] =
{
{bZero24D 19, 25, 2,0, '0', 0, 0, O
(bone240, 11, 25, 2, 1. '1r. 0. 0 0. 81, o o o o 1h
{bTwo240, 11, 24, 0, 0, '2', 0, O, O, 87, O, O, O, O, 3}
{bThree240, 15, 25, 3, 0, '3', 0, 0, 0, 87, 0, O, O, O 7}'
_45 {bFour240, 19, 24, 0, 1, '4', 0, 0: 0: 37: 0: 0: 0: 0: 4}'
[bFive2d0, 13, 26, 1, 0, 'S, 0, 0, 0, 87, O, O, O, O. 3},
(bSeven2d0, 14, 35, 1. or veel o0 31 00 870, 0,0, 0, 6L,
’ r r r r r L 4 r ’ 2
{bEight240, 17, 25, 3, o: '8, 0, o: 0, 87, o' o: 0, o, si'
50 {bNine240, 17, 25, 1, 1, 's', 0, O, O, 87, 0: o, o: o: 51:
{bTR240, 18, 25, 12, 3, '<*, 0, 0, 0, 87, 0, 0, 0, 0, 2},
{bOnus240, 18, 21, 15, 3,.'%#’, 0, 0, O, 87, O, 0, O, O, 2},
{meolJntZdD, 18' 24; 17; 0, ‘s'r Ol Ol of 87' O.I 03 OJ‘ 0’ 2}!’
s ;bﬁyphengdo, 20, 13, o0, 6, '-', 0, 0, 0, 87, 0, 0O, 0, O, 9}

typedef struct
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SUBSTITUTE SHEET (RULE 26)
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digital image of the invalidated MICR line of the financial item;
and
25 digitally changing an orientation of the digital image of the financial item

in response to at least one failure of the digitally processing of the
digital image of the financial item to find a digital image of the
MICR line.
6. A financial item analysis method as defined in claim 5, further
30 comprising changing digitally stored MICR line data for the financial item in response
to digitally applying character recognition processing to the invalidated MICR line in

the digital image of the financial item.
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T 00, 0 0 el @hiyiee SharattetaspEiion BipcgsiHohe tvaHiaEg NICR line in
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0,0,1,||Qr 0, 0,0, 0, 0, 0 Or 0, O, 1, 0, 0, O O or
0, O 0, Q 191 ' oA finangal igem gnalgsis gethgd a@de@nedan cémmol wherein digitgdly Q Q
Qr 0, O,

1,1,1.1,1, piﬁ'ig %hafal"ierjfec"%“t@n p6‘9"65 %‘Bp i ‘,’38%‘365,3% 1\,810610 B“‘%“ Ddighal tmage
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1,1-1,1,1,11, 1,1, 11,1, DR A T T T I BYTE Bl hver seOnus240
[26 * 241 1 1,1,1,1, dﬂc:ctmgﬁpbsﬂhpﬂ forh, MICR thar@;te@ot @len@eqaby the fipst MICRO, pr
p. 1. L L1 1Z’ . 1’ L1 lfoerlt ém]?}dtg te%tR/eQé aP l’easR ’ong MI& (%aref?:tcgr ride%t?ﬁed by

the first MICR font template; and
in response to detecting a position for a MICR character not identified by
25 the first MICR font template, using a second MICR font template
to identify the MICR character in the detected position.

10. A financial item analysis method as defined in claim 9, further
comprising changing digitally stored MICR line data for the financial item in response
to digitally applying character recognition processing to the invalidated MICR line in

30 the digital image of the financial item.

11. A check analysis method, comprising:
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in response to identified characters, determining positions along the
MICR line in the digital image where other MICR characters
should be; and
analyzing each determined position of the MICR line in the digital
25 image to try to identify the respective MICR character at that

position, wherein analyzing each determined position includes
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15.7" A'computer-implemented method for digitally recognizing a plurality of

, 2, 111, 211, 1 , 1,

, 1, 1, 1, 0, O, ggﬁ&g%gtﬁomSS 1,
0
1

0, O,
0, O,
1 010

CooRrkRR—SOR
cocoo
coo

cooo-
cocoo
coo

RrOOO-
coo

UReeQeO

x

— —h -
=~
p..

o-
|_\
OCOoOr O oleoNoNoky

(o i
w

=Q
Q

FRPOOO

Q

coooo-
coo o-

=o
o
S
L

[EEN
=
Or-

“H~.

=o
P o-

~— U1~
-9
>+

7
n

N ) RS NP R OO
-bCTCTCTUCTCTCTVCD;UCTOOV

characters across an area of a digital image containing character indicia at
15  predetermined positions in the area and also containing non-character indicia in the
area, comprising:
detecting indicia in the digital image and using a first template on the
detected indicia to distinguish at least some character indicia from
non-character indicia across the area;
20 in response fo the predetermined positions of the character indicia and the
character indicia distinguished using the first template, determining
positions in the area at which other character indicia should be

located but are not distinguished using the first template; and



{bl nver seHyphen240, 27, 16, 0, O, '-', 0. O, 0, 100, O, O, E
SHEET (RULE 26) 28 August 2004 100 CLAIMS: 1. A financial ??éﬁggﬁgp§¥rs

met hod, conprising digitally applying character recognition processing to
an invalidated MCR line in a digital inmage of a financial item 5 2. A

financial item analysis nethod as defiiﬁ? inclaiml, further conprising
processing a check as the financial it t hrough a check sorter, including

sensing the check fofsiAg bhddrltbiBlafth HRRIAGHENS 41RE BLEBmiHST FosHidAsRe t he
check has an invalidated MCR ITne, and creating a digital 1mge of the

check, and thereafter perform ng.. I, Q. - appl yi r er

recogni ti on processing to%h@ﬁ%&ﬁ%ﬁ&ggg %&léflc & %{hg&lh%rg hé"di éjlt}{eél

i mge of the check. 3. A financial item analysj thod.as defined in claim
e ther | conpri si my chiGRG TGS prartpbtc BRERTHAS data for tho
check in response to digitally applying character recognition processing
to the invalidat®d MCROWpPREr-implemented; gictherd pyredgéingd inhelaihetk. farthen. A

financigal | ; I8 NE =t ] LN ch-ai [ rising
changi n% d%ﬁ%i :%h}gﬂgﬁéf g ]%%Slﬁl?' e %‘a{hggfct)e? lﬁ%@faﬁeﬁraeﬁ%#%%H?Otnézﬂlﬁtl(agg?&es ponse
to digital vertieghings dgeatbdinatht erea b€ drghigitdl dnagy. ocessing to the invalidated
MCR line in t{] di iﬁjgl i mage, of the financial item 5. A financial item
anal ysi s net hod ng defsheekpropessingimsthod, RRBPERASYI gital |y 20 appl yi ng
character recogniti oRRLOGES S ichekiR: L By ed MCR line in a digital
i mge of a financial 1| ngge gngﬁuges? %?g?}/aﬂgg?%’r ocessing the digital inmage
of the financial itegenemtisgalectichleignals idisgperat ta seasjieg o M Relinervnad chetalt ed
MCR Ijpe of the financial jtem, and 25 digitally changing an orientation
of theid;i gital inmge of t'r?eth?fﬁ??ﬁ]ﬁé?rgqr’ item in response to at |east one
failure of the digitaddeting @eRsal Mthgl bf thB@hedliifl ethedk®gE; Of the financi al
itemto find a digital image of the MCR line. 6. A financial item
g_na! %/s: Is mez hoddai/I ((j:ééqftfr_ﬁé@ni ncd %@rqgr@rhnnﬁ? rcopppter Ighegsmmihe §leﬁglcélhaggﬂ?g
igitally store in . bl dfemin response to
digitally applying char aclfégr glr}rgggg%ﬁié’rlagnnm‘éarq%g@s(gl%‘}\mgé’tagat he invalidated MCR
line in the digitalin megasofo dhanfihingivit ahe ele@fital 2@nAdGeitserdORAintAld 7. A
financjal itemanalysis nethod as defined in claimb5, wherein digitally
procesSing the digital inbBeRdine Rigiieilnamcrsing thedisitel Suage of teoshosk & gi t al
uSing a first MGR font ¢S RAMCERet I eR Char acters across the.
| engt h of a sel B®t edAasheak pfockdsnglingihivdlasidefiged of claine 17 fimther admpitisng

detectin osition for a MCR character ngt .identified t first MCR
Font 1 eyl SeBRREE o ¢Bf oPRETEIE] SR CRIEHET dCPBOIARGH | SHAE | he
first M CRdmefifutd £0RIAUECR 36, dnd ifﬁ@?@@ﬁyfcﬁ?\:ﬂ%@é&;}ﬁ%awﬁn@ﬁﬁé 8419 PorfRE @

M CR character not identified by the Tirst ont tenplate, using a
second®Ov Grheelont tenplate to identify the MCR character in the detected

position. 8. A finangial dJtem analysi.s nmetho s. defin in claim7
further conpri siéﬁg C aﬁlgef’%d’?%‘iegﬁ"?%ﬁe&h"& ot gﬁg@dﬁ ﬁf’lﬁéqga?@e’fe& d{gﬁtgny
financi al proesing thieadigiedd $age of thé ehccR incyudep Bigithingclziging 6h Sfieit@ER0sT thé On

processing . to the invalidated MCR line in )
digital image of the check in response to at least one failure of the digitally processing of

the digital image of the check to find a digital image of the invalid MICR line.

25 20. A check processing method as defined in claim 19, further comprising
determining in the programmed computer whether identified MICR characters
constitute a valid MICR line, and if so, digitally changing stored MICR line data for the
check.

21. A check processing method as defined in claim 19, wherein digitally

30  processing the digital image of the check further includes:

using a first MICR font template to try to identify MICR characters across
the length of a selected area of the digital image of the check;



15 the digital imge of the financial item 9. A financial i Q%&Q IS
nmet hod as defined in claiml, wherein digitally applying c%éa?‘a te?b&kf
recognition processing to an invalidated MCR line in a digital imge of a
financial imge includes: using a first MCR font tenplate to identify MCR
characters across the 20 length of a i@%ect ed area of the digital inmage of
the financial item detecting a positi for a MCR character not

identified by the fi E&Ectﬁ{%;%ofsﬁﬁﬁ f&%@%h&ﬁ&t@ﬁ&%&ﬁﬁ@&%&_ﬁl%sffrst%R:IM CR

character identified by he first MCR font tenplate; and In response to
detecting a position for &niteBRlatlatredo ahsastione MICR durdsyer ikFtifibkby i r st

M CR font tenplate, usi ngﬂﬁﬁﬁﬁ@ﬁ{%ﬁm}{%\%ﬁ%ﬁm ate to identify the MCR

character in the detected cial itemanal ysis nethod as

defined in claim9, fivesitRbe toCRRRlNS b PIsiEHRAEIANATCR Shirabtbynct i®hbdedbER | i ne
data for the financial itemin response to digitally agpl ?ﬁl ng character

recogni¥ion processing t otherisst MGR ifenitteraplmecrsing asedopd font timyplate|

i mge of the financial it | VSIS onprising: 28
August 2004 102 5 10 usi nS"r@?‘?’ﬁ?%‘@ﬁﬁ)?‘?:ﬁ*%ﬁn@#%#%r@%9@%‘“?%%%?%% M CR
characters acro8z tha cleehgidtesingmetiodcketdfined ohink ¢, dirthet abmprizige of
the check; ,detecting a position for a MCR character _not identified by the

first M CREFPHHPNEe M| e eProgrammed qommter| sdsthepnidenfifiad MR c¢haracters
L O . N e . .
i denti fi edolyitddes Uitk GRe! Sltir 8 tl%p?egé{ggr;}g J%}%%ﬂﬁ\?frﬁgfﬁﬁ %ﬁgﬁégmé' ng a

position for a M CR character’ not iden
t enpl at®, dsichg another MCR font tenplate to identify the MCR character

~in the detected,positian,, wherein such othe CR font _tenpl ate, i.ncl udes
an inverse ske?‘:gt onkt @?Fﬁkd{f%*?%%ﬁs me Eﬁ(gﬁiﬁf?’f\fy’é’l %lmﬁ%tlﬁod"q’g’?“ﬂgﬁtﬁ in

claim 11, plcéshm kdl Shil@ of gadhgéingcieli@r ed M CR line data for the check

in response to identi yin% sufficient valid MCR characters to conply with

predet erm ned rul es wWeng aiirsy MICRaonttemplar toitrctofidantify MIGB charagtrsiagross\

compri oi ng: 20 25 scanni n BT ARYHAE e Y Bl te BRI  cent 1y
M CR ctmracters thed&ediing Wikitibn f&GQaMICR ghirigterMdtRIehtiAgl byt YEIQSMICR Ny a

first MCR font tenplate to identify M CR characters in the MCR line; in
response to identified chignhtomplate reldivetoahieay ope MICRocharagies identified by CR

line in the digital imageguhelmRg t%ﬁf%@ acters should be; and
t 2

anal yzi ng each determ ned position o line in the digital imge
totry to identify tincrespeapeiotdeteetihd CRostion frtadvlIGR chiradter moo dddntified bywher ei n

anal ya g each delor e Dok ARG, WIELudss 28 Aauet, POREAB Uepe e
the MAR line, and whereip RN3li¥nRKNEREER dRtLiF8E aRBsEd pRRichur t her
i ncludes using a third M CRfont
24. A check processing method as defined in claim 23, further comprising
determining in the programmed computer whether identified MICR characters
constitute a valid MICR line, and if so, digitally changing stored MICR line data for the
check.
25 25. A check sorting system, comprising:
a check sorter including a MICR reader and a digital imager for checks
transported by the check sorter;
a controller connected to the check sorter, the controller including a MICR
interpreter responsive to the MICR reader;
30 a database connected to the check sorter to provide a repository for digital
images of checks provided from the digital imager; and

a digital image analyzer connected to the controller and to the database to

analyze by digital processing a check digital image from the



tenplate to try to identify MCR characters in response to &gwﬂgﬁg 0k O
identify a MCR character at a respective position using the second MCR
font tenplate, the third MCR font tenplate including tenplates for
identifying broken MCR characters having a part of the character m ssing
and not identified by either the firs:A q?r second MCR font tenplate. 10
14. A conputer-inplenented nethod of a g yzing a MCR line in a digital
image as defined in clai Mikdyast yst Qedheél@!iﬂél'ida&!dn%/ d ekl tdrfreeY |0fGhe
horizontal and wvertical lines detected in the CR line and not part of a
possi bl e M CR charact er. ¢sirolletopve @rinvatisl Mighiieel met hod for digitally
recogni zi ng a phkurali,t f har acters ress an ea, of. g, di.gi.tal imge
cont ai ni ng char g@t er‘%%ﬁfawoa{ﬁ% Sys%nﬁsr g%ﬁ}egﬂ%?ﬁgﬁaéb‘gb??%ﬁge ii]%t{ﬂﬁ@ag? ea and
al so cont anfilR@r e aleakd RE applding chalabtef RRopiBfi @R proeSEME it6 lah Gavatigitegt i ng
indicia in the digital inmage and using a first tenplate on the detected
i ndi ci a t oMIC&lingaw therehegk digitd imagene character indicia from non-character
indicia acrossisthe grea; . : . mped nasitions of
t he character i %Z’l ci g“g%ak %c%relh g ?&%ﬁgg{@%&ﬁ% gllg gg?ﬂg’gﬁuﬁémt@ glgﬂéjs’%nﬁégt he
first tenphedigrer theludesyi ning positions in the area at which other character
indicia should be I|ocated but are not distinguished using the first
tenpl ate; and 28 Augdseteoigpio @?fﬂ‘:tlﬁsi?‘ﬁﬁalalﬁ@ﬁﬁé’ 2t MR ding 16%‘9 plipckidigiiabt ect ed
at the determ ned positiOfg.deOangtry to identify character indicia thereat,
wherein such other tenplaté€ represents an inverse of the first tenplate.
16. A tOnput er-i npl eaebhas aenteodegensied tnthd detecol,db wharfge dworieh@tion bf
conprising digitally distjnguishjng,non-character indicia representing
hori zontal and verti cal h"ie%%&djé@%&%@ei n the area of the digital inmage.
10 15 17. A chegk pr acemsk NGrtilt §Rfkm 69 MREh& RO clairh BN SAREdA MHe AeBBEK
t hrough a check sorter; generating electrical signals in response to
sensing a cggﬁg.i ne on a check in the check sorter; generating a digital
ec

i mge of t eck in the check sorter; determining in a progranmmed

conmput er whet her the_el Lcal . si l,s.,repr t,a valid or an invalid
MCR line; and in re%ﬁﬁsﬁgébpofgﬂtetfrggﬁgﬁpﬁ(&nﬁﬁ'ﬁﬁghaé?%?f’ri cal signals
represent an invalid MCR line, digitally processing the digital imge of
the chbtk to identifyuineRMIGR hampgies Pesifiqnedatector gespansiviatouthp disd MIGE g

met hod as defined in claim17, further conprising determning in the
programmed conput er whet hiont iteteplateftp al¢tant @Rpositian axdtaemissingoMECR taaractar val i d
MCR line, and if so, digitally changing stored MCR |ine data for the 20
check. 19. A check procesgilatige peithedt @ MECR bledadtér iddntifisd By thewhandiaR
digitally processing the digital imge of the check includes digitally
changing an orientation ofontRepldkd:@hdal i mage of the check in response to
at |east one failure of the digitally processing of the digital imge of

the check to 11nd a gigighalyicieds mbE YA hiMAER 1 12 mR8e2Rmch Check

processi ng nethod as definé n clal rconprising térm ni ng
in the,programmed conputer, whet her.identifie . char ers constitute a
valid MCR line, and if sf‘}'fm(‘f?eéilfoﬁmoﬁ? ety ﬁ’g%ea HAFREH AP AR  or
the check. 21. A check processjing nethod as defined in claim19, wherein
digitally 30 processing pedionidgiected by tiggeissing MIERGhaterter pesitipardefeqtorudes:
29. A check sorting system as defined in claim 25, wherein the digital image
analyzer includes:
a first MICR font template to identify MICR characters;

25 a missing MICR character position detector responsive to the first MICR

font template to detect a position of a missing MICR character



using a first MCR font tenplate to try to identify MCR ch r oss
the length of a selected area of the digital inmage of the c%%%ﬁl,%gggoiﬁgust

2004 5 105 detecting a position for a MCR character not identified by the
first MCR font tenplate relative to at | east one MCR character identified
by the first MCR font tenplate; and 1(5]7 response to detecting a position

for a MCR character not identified by"“the first MCR font tenplate, using

a second MCR font tenpl a?el%ltivER)ét'iéésttd?leil\ﬁﬁmEl{}ﬂac&é?%&ﬂiﬁ@%&%ét%ldﬂ‘ the

detected position. 22. A check processing nethod as defined in claim21,
further conprising deterngni (. programmed conputer whet her
identified MCR char actep%)ﬂ{%%lﬁisa??’%%‘?e avalid MCR line, and if so,
digitally changi ng stored l.ine data for the 10 check. 23. A check
processi ng met hod a5 ST G ¥ dgriy it?,f{’K/\H%ﬁr’é‘irﬁSRﬂ“&? tosfeymisiing MK ng ¢ he
digital inmage of the check includes: 15 20 using a first MCR font tenplate
to try to identify M CR cHuFagter arositign rdsiestort teeidentifyt 4 MICR cberagier da @r ea of
the digital imge of the check; detecting a position for a MCR character
not ideéntified by the firpisitin@Rectedby tHeanissiag BIICR| chtdavter pazitmn detateor. one

M CR character identified by the first MCR font tenplate; and in response
to detecting a position for a MCR character not identified by the first
MCR font tenplate, using a second MCR font tenplate to try to identify
the M CR charact@r i\ fingacialatese aradyzeptrol.icomprisipe: A check processing net hod

as defined in claim f Rt - CO Iy rmning Ln the. f d
conput er whet her | deﬁlté?q‘si %6(% a%?]éfﬁ‘%c%#fg%%gg@%ﬁ&@f%g’é‘hg%% ilrgraﬁfl% l'ine,
and if so, digitally changilOB liataf £dighdlGiRage ¢t flabheaalitin;tahé check. 25 25.
A check sorting system conprisjng: a check sorter incJuding a MCR reader
and a H gital i nmager™FBPTCHERISSIOT CPBAEHS ’tne@gﬁ%ﬁyt %06%51%&1&1@?@83@
controll er connected to t hpnhietlc 90k iRmedh foriBRkilil Sockdiit yoh agia M CR
interpreter responsive to 'the M CR reader; 30 a"database connected’to the
check sorter to provide acamgpisgi tory for digital 1inmages of checks provided

fromthe digit i mager; and .a digital | e anal yzer .conpected to fhe
control ler and i { n8. T lnt gt (9E 9 fohRed F5 1580 Al s ffeck
di gi tal i nBggclal @BtiOE R&kAdeHds thrédf&fa JRBk sehddrabase for a check indicated
by the MCR interpreter of the controller to have an invalid MCR |line.

26. A bheck sor33.ng 4yweeinkisend atalyrsd taoh ag flefined 25 claith 0ewherehnethe impians |

i mage an j .means for applying character recognition

processi ng %éﬁ@#n@ﬁé&éﬁ% ated 5 MCR Iline in the check digital inage. 27. A
check sorting system dsteclof tonédledt 1 dikitdl Mindfe of\kiRr @ivilidated MICR Uik ihhge

anal yzer includes: a detector to detect a _di_gi tal image of a MCR line in
the check digital i mge; gt mages th ciglif@mtaef, responsive to the

detector, to change Ak ool lpGlisivd Bane BEboldichlee RRntaAth of Check

sorting system as define i m erein thé detector
20 the digital image of the financial item.
33. A financial item analyzer tool as defined in claim 30, wherein the means
for applying includes:

a first MICR font template to identify MICR characters;
a missing MICR character position detector responsive to the first MICR
25 font template to detect a position of a missing MICR character
relative to at least one MICR character identified by the first MICR

font template; and



includes: 15 20 25 a first MCR font tenplate to identify r ers;
a mssing MCR character position detector responsive to t&%@%%@&

font tenplate to detect a position of a mssing MCR character relative to
at | east one MCR character identified by the first MCR font tenplate;
and a second MCR font tenplate for us Oéan response to the mssing MCR
character position detector to identifg M CR character in a position

detected by the mi ssjReoll %@%ﬂ(&rﬁfﬂa{v\%ﬁ%} Lk A8HRRE W thedRissifi MIREK

sorting systemas defined in claim 25 erein the digital 1magée analyzer

includes: a first MCR fo to.ldenti agters: . 1 Ssing
M CR character position dﬁ%%%@gggog%%c\?% {OOE%H%ﬁr@MA %ﬁ%c?e(r)nlﬁ &
tenplate to detect a positign of a mssing. M aracter 238 August 2004
107 5 relative to at Ieas]i’osg}?é‘ C{ﬁeaﬁ%p{ii}eggpgpgﬁg@ﬁtqhﬁag@rggﬂq gt M CR
font tenplate; and a second M CR font tenplate for use in response to the
missing M CR c¥hr acfdinapeial e gnalyzes (qab as defineddpciain 39, mherinchamesnser in a
posi ti d 1SSl . : r r Lt e . . A
e L S L R P
recogni t i othe MicRectmiactprs amdanteifergd maskited MCR line in a digital inmage of a
financial item ﬁnd éo nmor meanf for .containing in digitally encoded
form the means $or &FBFY HELLECIROL SAXPEHBEeans for applying is accessible
by a digital conpiiter. 31. A financial item analyzer tool as defined in
ci ai m 30, wherein t hefirst MigRdpafitermpleiate ideatibdIGR phasantets;it hr ough a check
sorter. 15 32. Afinancial item analyzer tool as defined in claim 30,
wherein the neans fomispr MIOR chaettadesition dbedcre trespotisivediet the firsa MICGR t al
image of the invalidated MCR Iline in the digital inmage of the financial

item Bnd an inage orient®nt teniRAPAO ekt b Qokifibn PElaLHkBImg MECR HARGGAN
orientation of 20 the digital inmge of the financial item 33. A financial

item anal yzer tool as def i i PReL&kd

appl ying includes: a fi rs%eﬁﬁﬂq%%ﬁtg%?ﬂ(%ﬂgég{cate t%c‘t%}é&eér;:ltﬁlﬁ y ﬁ%fﬁgl;cé{ct ers;
a mssing MCR character 1}%o?ti_tifan_de ector responsive to the first MCR
font tenplate to detect a Bog'nlp 8?13% a mssing MCR character relative to
at least one MCR chargcter_jdentified by the first MCR font tenplate;
and 28 August 2004 156’§tar‘§r§é@%§°rﬂ/ltwlﬁ n%ort‘ésﬁﬁpafﬁﬁ’oﬁ?rtou@@ mlﬁsqa%%%?se to
the mssing MCR character position detector to identify a MCR character
in a position detected bspardsisr rosiion detqolrR tohidentifyea MUESR tdheracetinc or .
34. A financial itemanalyzer tool as defined in claim30, wherein the
means 15 for applying i ncposilies deteated b die issing MICRStHargtebERiahddtatdrer s
froma conbi nati on of

wherein such other MICR font template represents an inverse of
the first MICR font template so that the inverse identifies broken
MICR characters having a part of the character missing and not

identified by the first MICR font template.

20 36. A method for digitally recognizing at least one character in a digital image,
comprising digitally using in a computer a digital inverse skeleton template representing
an inverse image of the character to be detected such that a broken representation of the

character in the digital image, wherein part of the character is missing, is identified.



the MCR characters and interfering marks. 10 15 35. A checkg¢anal ¥2gf4t 00l ,
conprising: a first MCR font tenplate to identify MCR charactérs, a

m ssing M CR character position detector responsive to the first MCR font
tenplate to detect a position of a mssing MCR character relative to at

| east one M CR character identified by1¢51e first MCR font tenplate; and
another MCR font tenplate, for use in fesponse to the mssing MCR

character positipn dgtRGh& astdfihetddin 3, MriHR: SRR enbitife theAdifal ON
detected by the m ssing M CR character poSition detector, wherein such

ot her MCR t I e i g1 t
Cempl ate o3 ERaofiiE afeill BUATER B0 PATCE 1 b ¢ L TRLOR
part of th%ﬂ}:h%r?cl’ger m ssi,ng and not identified by the first MCR font

t enpl at e. T l00ereteRFor digitally recognizing at |east one character
in adigital image, conprising digitally using in a conputer a digital

i nver se skel eton tenRI attﬁ representi % an_inverse inmage, of the character

to be detected $hich fHaethed gy drlaned, B flamedt. avhessin dhe fpancial instamest 15 t he
digital inmage, wherein part of the character is mssing, is identified. 28
August 200hetlpgnd the methed Harthes sonipfisas duimbportingathen gk fhoougher clesksoiteri ng
generating the digital imge froma financial instrunent having a M CR

| i ne cont awhérai) gdneratitig ltiadigitaininage haveas tliild Bardportiag i icielt. thidigh Ahéret hod
as defined in claim37, wherein the financial instrument is a 5 check and
t he met hod:Hedk tdiE. conpri ses transporting the check through a check sorter,
wherein generating the digital image occurs while transporting the check
through the check sorter. 39. A conputer-inplenented nethod for digitally

recogni zing a ral ht 15 Iﬁ\ﬁﬁ L f 8.0 0] -l npge
cont ai ni ng chaf%a%t erAio}lSH@E:lltegqu %ﬁ‘%g{egr e eﬁ%ﬂ%@%&“ﬁ’ﬁ%ﬁ% z?hlht?zﬂ@ g}ra ea and
al so cont aj;ning non-character indjcia.in.the area,. conprising:,detecting
indicia i nc}{aﬁaecgea? AT PhadE2alh sPglels iores o‘f?”faél?fﬂg a?igaé'accsﬁ?f g’f‘fgcmdé ected
i ndi ci]g) to distin u&'ash .at least sone character .indicia from pon-character

i ndi ci ¥ achrgdeteried; pesitionssin the qgeq, gt alsp FopiRining agechiasiEeindidaiin ithhs of
the character indicia and the character indicia distinguished using the
skel et on t#pplcampsisingdet ermi ni ng positions in the area at which other
character indicia should be |ocated but are not distinguished using the

skel eton tenpl at es; deteuting ndida firg therdigitad émadeedndtiingt skefetoatiaaplates ondhei a
detected at the determ ned positions to try to identify character indicia

thereat, wherein the i nv@iadikelcR!t9RisiRFNLREGSast SRhESRRictE: HRTIEE HRin
indicia inversely to character indicia representations of the skeleton

tenpl ates. 40. A financi alllod_éh%lt%c@epﬂ.ldy&%{m&sg%eargaorrpri sing: 28 August 2004
pp

110 5 10 15 20 25 neans for a yI ng character reécognition processing to an

tnvali l%at ed in response to the predetermined positions of the character indicia and the
character indiciﬁ distinguished using the skeleton templates,
determining positions in the area at which other character indicia
should be located but are not distinguished using the skeleton
templates; and
20 using inverse skeleton templates on indicia detected at the determined
positions to try to identify character indicia thereat, wherein the
inverse skeleton templates represent character indicia inversely to
character indicia representations of the skeleton templates.

40. A financial item analyzer tool, comprising;



MCR line in a digital image of a financial itenm and nenor g&@ﬂ
containing in digitally encoded formthe neans for applyinggsu &Epg% t he
means for applying is accessible by a digital conputer; wherein the neans
for applying includes: a first set of digital tenplates, the first set
representing MCR characters to be digiéally recogni zed; and a second set
of digital tenplates, the second set répresenting respective inverses of

the M CR characters. médns forf ippg @harhét&”te%ﬂ@ﬁt‘f&ﬁ?rdc@é%ing 0 R lihvaliBgted 2
first MCR font tenplate including a set of skeleton tenplates and a first

application rule set to i 1 . ok 1TSS M CR char act er
position detector respons%gktlg%t e@%tﬁl@?ﬁ%ﬁ@éﬁ@gﬁ;{aﬂ(@ﬁﬁp@gte to detect a
position of a mssin MOCR %hargcter . I.el ati.ve% o at L&a St g{%}e M

character identified SyoPhEoRE & PP@Eng ghiig %lﬁ?ble’éctog P8 EEHMSCRE  ont
tenpl ate, responsive to the m ssing MCR character positiqn detector, the
second M CR font tenplat eaﬂﬂkﬂpﬁﬂicﬁgh%tﬁ@ weans foir applyineds geresublp bueskgitthd a
second application rule set to identify a MCR character in a position
detect el by the nissing Ma@®uterhar acter position detector; and a third MCR
font tenplate, responsive to the second MCR font tenplate, the third MCR
font tenplate incl udivherem themeafs forappldse isklatiet on tenplates and a third
application rule set to identify a MCR 28 August 2004 111 5 10 15 20 25

character in a position detRatedl ke hPHelonM &R Ciatacidling RRIL | On
detector. 42. A check processing nmethod, conprising: transportihg a check

t hrough a check sorter includi r .a . digital imager;
generating electrical signals %ﬁf%t%tg%ﬁ@gﬁgéﬁggm?&ﬁi’%(gponse to the MCR
reader sensing a MCR line on check.in the check sorter —and )

communi cating the el ectriaf® g?‘%l%kfl@qﬁ Eea}ifa}t‘efr Ithe spooadl 3ef (fgprgsenting
progra d conputer to define a first set of data; generating with the
digitalVimger a digital inageresectiveinyeraesiofthe MIER shasegterssort er and

communi cating the digital inage to a database to define a second set of
dat a; determ niflg i nAtfinangialotana amedyizer topbdomprisingi ng the first set of data

and a predetermned set of MCR line validation rules digitally stored in

the programred conpui first MIOB! foet teinpRtesheloting aatt osgelabs tergflitesaiita figt val i d
or an invalid MCR line; and in response to determning that the el ectrical

Si gnal s represent an i nvallcadh Sl ii6 idchp 1TCR biddfuiom the check sorter

and the transporting of the check, digitally processing, using the second

el of data he. o gikale MR e L RIBH G SEBhAN: MARSbRIRS T2

t herein, including: convert gl

i gi i f h f » ' f ;
digit afS | Tage romthe Rad pe?npiaettta S dege%tt g pto(sjltlgn % rgnr?a?ssfngﬁ}g[?CR %Elarrraagter

relative to at least one MICR character identified by the first MICR
font template;
a second MICR font template, responsive to the missing MICR character
position detector, the second MICR font template including the set
20 of skeleton templates and a second application rule set to identify a
MICR character in a position detected by the missing MICR
character position detector; and
a third MICR font template, responsive to the second MICR font template,
the third MICR font template including a set of inverse skeleton

25 templates and a third application rule set to identify a MICR



digitally applying sets of skeleton tenplates to the converﬁzggmg&{taobﬁp t he
common image format to determ ne M CR 28 August 2004 112 5 Charactérs in
the MCR line represented in the converted data; determning in the
programed conputer, using the predetermned set of MCR |line validation
rul es, whether the determned M CR ch?r acters represent a valid or invalid
MCR line; and witing the determ ned M CR characters to the first set of

data i to det 1.1 t.hat.. '
apresent o valid MOR | | dad B RCaqeR 8 B MR MIGRIRAEES oo 1

claim42, wherein digitally..applyjng sets of skeleton tenplates includes:
15 20 using first MCR fon%lSltg’%éle {% tenpl ates to identify MCR characters
across the length of a selected area of the digital inmage of the check
represented i n #he cOfheskacessing mathadygoepisiBE i mage format; detecting a
position for a MCR character not identified by the first MCR font

skel et on tenpl at es r&dmportieg b cherk threaght a dieek kirER incbivangc MBCRIreslet arid 2d by
the first MCR font skeleton tenplates; and in response to detecting a
positiagn for a M CR char agigl i@gerj dentified by the first MCR font

skel eton tenplates, using other MCR font tenplates to identify the MCR

character in the detgolpfns RASILL Qiend &Ll heSNABROIAGE M £8drRETo tiREP! at es
are inverses of the first" MCR font skeleton tenplates. 28 ‘August 2004 113

I
44. A check processing me defin ' l.ai.m 42 ergi hogitally
appl yi ng sets of skel et onﬁ’ﬁ‘ggp‘?i‘%eég‘%sﬁ%%u@&ﬁ h‘?e% au‘%l}eﬁfgl? ﬁlf gpg‘%ﬁg@%’f ont
tenplates to identify MCR characters in the converted data; .using second
M CR font tenplates to tri"“dt‘i?np’&‘%‘fai“fl%ﬂ‘&fﬁ)‘?cm%ﬁ%\@ teR CORRRIE AT % ¢ he
MCR line, and using third MCR font tenplates to try to identify still
other M CR characters, tPregtpinegd qomprier erdefing apirsisetofdafal udi ng tenpl at es
for identifying broken MCR characters having a part of the character
m ssi nP and not i dengdnkraéidg bythehd digital imege ia dditabimage obthe chddkGR thieocheck
tenpl ates. 45. A check processing nethod as defined in claim42, wherein
digitally applying sets oforekeh®édintgsaingtiasdibing imaasto adRkpaid Bdlefingi ci a
in the converted data and using a first tenplate on the 15 detected
indicia to distinguish at,leasi  sgpgicharacter indicia; and using another
tenpl ate on detected indicia to try tJ identify character indicia, wherein
such ot her tenplate resents..an inverse of the _.fipst.tenpl . 46, A
check process ng. mot A TRTRRG 1 SRS offpast i IR i G o ey it

predetermined set of MICR line validation rules digitally stored in

15 : the programmed computer, whether the electrical signals represent
a valid or an invalid MICR line; and
in response to determining that the electrical signals represent an invalid
MICR line, and off-line from the check sorter and the transporting
of the check, digitally processing, using the second set of data, the
20 digital image of the check to identify MICR characters therein,
imcluding:
digitally converting a digital representation of the digital image
from the second set of data to a common image format;
digitally applying sets of skeleton templates to the converted data

25 in the common image format to determine MICR



20 applying sets of skeleton tenplates includes digitally uggng.ifobhe
programmed conputer a digital inverse skeleton tenplate representing an
i nverse image of the character to be detected such that a broken
representation of the character in the digital image is identified.

112

characters in the MICR line represented in the converted
data;
determining in the programmed computer, using the predetermined
set of MICR line validation rules, whether the determined
5 MICR characters represent a valid or invalid MICR line;
and
writing the determined MICR characters to the first set of data in
response to determining that the determined MICR
characters represent a valid MICR line.
10 43. A check processing method as defined in claim 42, wherein digitally
applying sets of skeleton templates includes:
using first MICR font skeleton templates to identify MICR characters
across the length of a selected area of the digital image of the
check represented in the converted data in the common image
15 format;
detecting a position for a MICR character not identified by the first
MICR font skeleton templates relative to at least one MICR
character identified by the first MICR font skeleton templates;
and
20 in response to detecting a position for a MICR character not identified
by the first MICR font skeleton templates, using other MICR
font templates to identify the MICR character in the detected
position, wherein such other MICR font templates are inverses of

the first MICR font skeleton templates,
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44. A check processing method as defined in claim 42, wherein digitally

applying sets of skeleton templates includes:
using first MICR font templates to identify MICR characters in the
converted data;
5 using second MICR font templates to try to identify additional MICR
characters in the MICR line, and
using third MICR font templates to try to identify still other MICR
characters, the third MICR font templates including templates for
identifying broken MICR characters having a part of the
10 character missing and not identified by either the first or second
MICR font templates,
45, A check processing method as defined in claim 42, wherein digitally
applying sets of skeleton templates includes:
detecting indicia in the converted data and using a first template on the
15 detected indicia to distinguish at least some character indicia; and
using another template on detected indicia to try to identify character
indicia, wherein such other template represents an inverse of the
first template.
46. A check processing method as defined in claim 42, wherein digitally
20  applying sets of skeleton templates includes digitally using in the programmed computer a
digital inverse skeleton template representing an inverse image of the character to be
detected such that a broken representation of the character in the digital image is

identified.





