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| 57) Abstract: An automated analysis method and tool (50) for a digitally imaged financial item (58) can digitally recognize a
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. plurality of characters across an area of a digital image containing character indicia (54} at predetermined positions in the area and
also possibly containing non-character indicia (54) in the area. This finds exemplification in an automated check processing method
and check sorting system in which a check’s MICR line that has been read and interpreted as invalid can be digitally analyzed (66),
via a digital image (56) of the check, to identify MICR characters that could not be validly read or interpreted by the conventional
MICR processing equipment. This includes digitally applying character recognition processing to an invalidated MICR line in a
digital image of the financial item (e.g., a check). Previously invalidated MICR line data can then be corrected.
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determning in a progranmed conputer whether the electrical,gignal
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using in a conputer a digital inverse skeleton tenplate representl ng an
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indicia in the gh@shahsel toRRBECARS 2l nﬁn%@h%mfcﬁﬁﬂa&eﬁ ﬁ§t Rentifi@ pylet ect ed
ui sh at | east sone character indicia fromnon-character

indicia to distin
i ndi ci a acrﬂbesgrﬁit H@I%Ré%nt templas e amather MIGR daat tmalaedo gty dhe of t he

character MR cRarAéter fn@e deRRfcBGRitiohNdhéem SichidtRGUIEBR JomsteRPldidie
skel eton tenpl ates, determ ning positions
includes an inverse skeleton témplate.

According to a third aspect of the invention, there is provided a computer-
implemented method of analyzing a MICR line in a digital image, comprising:

scanning the MICR line in the digital image to identify MICR characters
therein, wherein scanning the MICR line includes using a first MICR font template
to identify MICR characters in the MICR line;

in response to identified characters, determining positions along the MICR

line in the digital image where other MICR characters should be; and



in the area at which other character indicia should be Iocaégg butt ﬁ@% not
di stingui shed using the skeleton tenplates; and using inver SR é
tenplates on indicia detected at the determ ned positions to try to
identify character indicia thereat, wherein the inverse skeleton tenplates
represent character indicia inversely to character indicia representations
of the skeleton tenplates. According to an el eventh aspect of the
invention, there is provided a, financial item analyzer too, .conprising:
means for appl y2RYyeRgeadydsiermining posifigphoithe MICH ling indhedigitabhigagaia ed M CR
Iineina%’,g@ot- § s ool i J r :
containing I'n dllaslllt% I §r%%8§t}j% ogn%%ﬁ]ég%eﬁe%ar?gﬂg)ggﬁgg’pﬁpgii%ﬁgé?ﬁcﬁn% hat the
means for &pgh Jetegnined pogitien iimdledasyusingda gecond MdGRuUlost templaferteitry the means
for applying L.acl 2S St f 2 di G . L eml fir set
representi ﬁ%“k}?fdél ‘gﬁ‘%}a}% I?rlgsa}ag)é%? “é?“thgiIXQECF‘?;m%eag‘ggﬁe?%H ;ahgaiﬁ(zimﬁ e%Eehcond set
of digital derenpinad emsitivhdugheoindiuded usiag aethérdt MIBORr foap etdiplate toitryw &r ses of

the M CR char act According to a t fth aspect. of jnvention, there
O o dodteatny Hbw SRentdte W e up Tulipe oS BBy SvlcIe bR & 004 - 6
a first M ERpb@ile pRNRInaEEng Mied HeboRd MICRUfoRH tehigthte! MR hadm@tRsfoand a

first application rule set to identify MCR characters; a mssing MCR

) | entiry !
character jsapleiedncluding seraplates §grodentifging drekea NIGR chavpetrrs laging a @bl ate to
detect a pQ@iitJ S S| : ract: i one
M R char act e Hnler g bREnOl R IR A7 U il s nROB,
font tenpl &mplateesponsi ve to the nissing MCR character position detector,
the second M font te ate including the s of. skel gt.on_tenpl ates and
 Secondappl | Asergine GERHE st HERE Mo ithesd s SETIEL A YR BIREDL T on
det ect ed bymphmentddsaethgd MiClRgitbily adoghizingsa bledlitdeifahhekterandoss adird M CR
font tenplate, responsive to the second MCR font, tenplate, . the third MCR
font tenpl &®@9f el HBage oBtainpse PhaaTi e ndice %PEﬁﬁieFEHJaegﬂJ%t‘f’%ﬂ e thi rd
appl i cat i ORrdalin® af8tcoh@inisiendd-Enaraetdylifdiciah BiRG: &, chpAsiR@si ti on det ect ed
by the m ssing M CR character et%OSI‘t‘I on detector. According to a thirteenth
aspect of the i §¢eatin®indieindpethp Jigitad\image andcrsiegk a Hrsh daBRlpgOmERS 0d,
conpri si ng: i 7V t - SO i ugli M CR
Feader " and ogretRIIRALR' B RhIRG ot 1DIP e TnEGEK TRflh Homh Aoh el Y Cr
reader in nslipenswssthettr@; M CR reader sensing a MCR line on a check in
t he check sorter_and co icaet Li tng ekiegtrjf&%lchz%g{%al.g .1.0 a4 ntroller
i ncluding a prog}ﬁ’l SRR %P&d s PREtgDs P of %gfla?‘n her at i ng
Wi ;[j h the dicharaéter inﬁﬁ%déi_sﬁ;@ii?&ﬁ&bingm&gﬁrsofeniﬂi%te,dmkﬂlgﬂ% bbstioneiakhe Zorter f
and conmmuni cating the digital inmage t at abase . to defing a second set o
data; det eﬁmamtn\ghipﬂ oths Cb?réﬁﬁeéh‘?iﬁ%}aégﬂ‘aﬂﬂlﬁrlfm%}%ﬁ? byt BHRNGt FEEBEPSD! dat a
and a predghgind iR6ciflai&fan! CR Iine validation rules digitally stored in
t he progranme conmputer, whether the electrical signals represent a valid

or an invalid MusRg|appiber temmlpte an inkigia detected abidedetemingg popitions todry

el ectrical .si; ! . L |.J : | {me, fL-1d omthe
check sort é‘? an ﬁ@%&%ﬁg‘g&é‘r"? ﬁr}%la&%‘? ‘Jf'}ﬁeéelglhsg(%i,dﬂ%gi tg?@gqt‘?;épﬁ%%ggss%l{ ng,

usi ng t he sweoswedfdst ficf tedplag. t he digital inmage of the check to identify

MCR characters ,&crclzgx[d%llgn to Ianﬁthe{sB%t of the invention, there is provided a check

i

processing method, comprising:

transporting a check through a check sorter;

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



28 August 2004 -6c¢c digitally converting a digital represent Zél on of ObzPe
digital image fromthe second set of data to a conmon i nag £ 12
digitally applying sets of skeleton tenplates to the converted data in the
comon i mage format to determ ne MCR gharacters inthe MCR |ine
represented in the converted data; detérmning in the progranmed conputer,
using the predetermned set of MCR |ine validation rules, whether the

determ ned M CR characters _represent a, valid a&r .invalid MCR |ine; and
writing the det ¥ AFspeBsevioctetenmipag: Batsthe legiacal isignplssigpresent i wVvalid r esponse
to determ N tihal dibhAnAsloebdmpete MiSRI GRapA6E HeScHER S I881ifR MRIR d M CR
line. Therefore, fromthe foregoing, it is a general object of the present
i nventi on thamgetersithereim. novel and i nproved automated anal ysis nmethod and
tool for a digit . e i i it C . hayi a MCR
line. It is al séé?ég%lér%#e?%lg S’c{)%lj %@?&o& %%eﬁg%%gjéh{ﬁle?%}gﬁfﬁ(?\ %ac\;glfélgi de a
conput er - i spitmpepited, cetrsing:or digitally recognizing a plurality of
characters across .an area of. a.di gi,t [ e ontaini ng character indicia
at predeterm ned %g“tspg?fslqch‘%ll%g 5\4@1 ég%%ﬁlag‘g a M@aﬁﬂ?ﬁ%ﬁb%ﬁoﬁﬂe&k& act er

i ndi ci a i ntiahsportcd By thd cieBk 8brk®; @ general object of the present invention
to provide a check Erocessi ng nethod and a check sorting system_ Oher and

further obj ect s 2 8HPlereonaerded oy tha Cherkssoper the contedlenfrct MR || be
readily a@ﬂglg)?a feShdnBRs $o BN I.Ret e art when the follow ng
description o tﬁre gpre erregl}é er%gaegarr%r’\ts is read in conjunction with the
acconpanyi ng dr awlatabsse BRIDEFteORSERI ECIOMIRE tT HECVDRAN$ESItory] for digital
illustrate o] ' . cky. 2 20 7 FIG 2 illustrates a
convent i onzlpg%‘%’e()g\léﬁ%%(lrsE’gogj"\i/ﬁ%tqgo%glcﬁ (ﬁg@ﬁgﬁgéﬁltﬁ%ymol s indicating the
amount of the cheligital émake dvalydercstinngeted ©ahs b llenardith-thkoddiabasees a rej ect
repair strip attached tq.the check. FI.G. 3.i]]ustrates rkings . nto part
of "2 M CR 1| no. SAREbYdiah oo ek esek digitab agedr o Aot G he | oad
or at | eastchédkeptiRa@t blith!MICR Mtcipréted Of tR dodR6NérT Y M Ehh iiABE MICR s from a
digital image of the item FIG 4 is a block diagramof a preferred

embodi nent l@keck sorter systemof the present invention. FIG 5 is a block
di agram of a pr@{&&r&%@@&% Nt Rf of B8 it BtibR! thédBY6rR .10 tool of
the system shown in Fi 4. .F_llli% % Fg a Bﬁ‘f)c 3 %i agr an?ré)f n%héfﬁfagfrgd

enbodi nent itefm aohlyzemetank comprisipgl yi ng character recognition processing to

an i nval i dat ed i i jagjtal i e shown i.n Fl G.,5. 71s a

Flow b o or e ke ABplheA ittt BeobfRAE pi i anivAiaed MCR | 1, 2

met hod of tine ips éixgal imape @it ifidancisllitem;8nds a fl ow di agram of a preferred

enbodi nent of an automatic %inanci.al i.tem. a!ﬂ%/sis gjat hod of the. present
d

i nvention, whi cASRRYY PEFMSIOpLAO0HNE HB oprbdemt doe el 7. FiG

9is afl 0Wg%ﬁy_ﬁr@s%6h Hat theRRdahk €HaBplyidik EEBdBI 9 dbitaARoRPhRpBL i C
financi al item apal ysis net hod of the presenf invention, which may be
used with regar dacerdipionat cighfheaspectrof thadneationethereaig nravided arghetiod

represent ed,i; k&3t Gmdisshe: 10 11 1ustrates a sinplified version of the MCR
nuneral "2" arqzﬁone’ énn{osg}gr‘rent of a skeleton tenplate for the nuneral.

FIG 11 il ustr atfest MIGR fgititérpldteve idintfy MICRrbamntesdi ment of a tenplate
for the 251 nverse ol e SILAL 8GR G086 dedyBnflho 1 RFTACED

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.



The present invention broadly applies to digitally recogni zj a_pl lity
of characters across an area of a digital inmge containi ngbg%élgﬁsgtzgpﬁ

indicia at predeternm ned positions in the area and al so possibly

contai ni ng non-character indicia 30 in the area. Character indicia is
defined by one or nore predeterm ned chiaracteristics. Exanples include
characters for machine (e.g. corrputer) readabl e forns, such as characters
detectable by optic char a,c readers. Applications |nc ude, hout
linmitation, testAqe (OB ersp et Ogé%wverﬁwglt erg isgprvid @meﬂé’g‘cﬁ"%sses

t hereon), | dPatall %eéaga%{ £004¢ 8ne @E&h&t&aﬁn‘ £BTitaPintage | DEn i S LERMy

enbodi nent s descrl bed b% ow particularly ref %Fa gM l%ri]ar‘g’gctggrs whi ch
have known usigdiat & camppigr faoﬁlgﬁalamaemls&ﬁe@neteum@e aepresenting aprisdeser ni ned

| ocations t f et digital
recogni 11 onafe of af, shel ABE ertRR, BRh bt s Mo Rt FMERL o RE T 91
i ne of cha:havactermthmdtgitel ifrage, velaeimphe oif dle cﬂlmatcmblisanfsmmg, 1k/hx§ﬂnaﬁed: I nk

M GR 1 nf or mat | OrSHPe  REL b i oy g £ e ool ot o

batch ti Ck%ﬁlemeﬁtdd&hetﬂlb@ et Sigitally SerEhikzing @pmitg dl’fchtafﬁcﬁers 5ch§ b regard
to a check that has undergone a sorting process i1n which the MCR |line of

the check IR dfasheitd Mnagefonininng Fhaspcteriagisiant pedeterpined deritippsingben nade.
It will begd dhiafoBaGidih t the preferred
enbodi nent s of tr?eopr esentg;?(%f\zg{nat?ﬂi%erf v&leﬁggﬁ&eﬁ%{c}éﬁggﬁglﬂgomver, br oader
aspects of the idsteeting odicaz én thet digitali inege tandjusstg sielegorc tamepdates ongherent i oned
in the bac Ve, 1 i t at es
are made. o Ra P RrS githiieh, 235 SFl AaihER SR hlf aotrbgihers

through 9, ifdiciamcioad themsdai t uti on desi gnation synbol 6 shown in FIG 1,

i ndi vi dual account nunber eS| nati on.s in F

desi gnati on syntBresPensed i Py etﬁpﬁne‘é %%BH%O%%%¥WSEH£%M9% t he
check showghiractet fadicla dishi@etisted winghak %k@etdﬁfterﬁglatelg eddtérmihigPosiiohs i on 12
of the MCR Iine 4 within which the nine- it financial institution

i dent i fi cat® ghe ndigdett Vhicl Qﬁ%&h@r@ﬁﬂ% 1{1%1@ § )be docatpdpbbherntel on the
check 2. Theus é{ﬂ@ﬂédt@xr%%h ﬁﬁﬂ} ed:iaghpt (as viewed in FIG 1) portion
I ne

14 of the MCR e 'nine-digit individual account nunber
in MCR numer aluslngnmwezgh@m)etmstep@ms enethdinia tdetectsdeatk the. datermpined r i ght
(as viewed ] ) i ne 4 in
whi ch t he (I,JHBU EJ %n%‘é 1o ?‘iémhg? 81?%{-?%?1] 1&1%101; f\ﬁ%"f ‘gir}enré% @no‘%p%%etl\)@mln%;t&&ri ng

pr ocessi ng tafiplatee rqhessht shﬂvmuﬁdicxa mverseliyt tolshangten smdicib teprosenaationsi nt

hol der to dr%ﬁsgr)(nlle e ho der s account, the synbols 10 and a ten-digit
nunber in B gletpmytemPlateS i nted in portion 18 of MCR line 4 shown in
FIG 2 to indi c{Rofdi®: ammntlcpdnth NBp&dhastkiet RS e aheehRWirovidettS4 1 at es
certain MCR nuneral forns, and it represents a check ampunt of $525. 00).
The M CR | ifHgncfaljitem ausdyreetpo; sP0BRESIGwer one- hal f inch of conventi onal

check 2. 30 In tPfé?:B ﬁb ne m ght
be added to the p.e% gﬂgleq ow t ee con nt){11 mc?&l\l/‘l?g%%ahlﬁ‘é% aM%ﬁisd%s
i |l ustrat edinbyn & Higitakinage of e fiakmcialdtem; pn®0 attached to the main check body

|l ustrated FI G f .t hi.s. i 8 2004 9
i ver el ght hs- | neHgHREP o ssPlamip dh i, fodi AN 3be 008 Tor ' ¢ s
size is Wi tabpllsrmgvﬂuah tHabthe na0e e sipplyingieht@mibleeyhadigitdl Rempofer;t he check

with the strip 2 ther azéoect pertlﬁlﬁnt to the present invention is
illustrated in P re‘%t CIReaRs &bove that random marks 22 or

lletters 24 ("non-fpepdepel Bigital RAHHLES, IR ﬁ:tst Y& rE ese'ﬁhh%ﬁdl@%bﬁa%&t%%

"character" indicia) inmpinging on MCR |ine m ght be the cause
of an i nvalbedigiials resognized; mad:R I|ne Whet her th| s occurs during a MCR

read, the markinos, g adoflg Al \&RTiet SBE SRER L REISLERGE A ADE! Y21 N0 2

digital image arac ers. conv
r ead proceémers{ebefﬂmmlmmarmaerkj ngs m ght not interfere because the M CR

reader senses net i ca the.10 nopn-M n interfere
magnetical ly, % '(ﬂl“fa Or%ﬁwq?ﬁlk&‘f tr%@&?t‘n‘ieﬂ 1om, there is pro“‘féa gnam‘ai

item analyzer tool, comprising:




invalidation of the MCRread. In a digital inmage of the ch h r,
both the MCR and non-MCR markings are nerely digitally e?%g‘b‘é”as?\gﬁg‘gl

information representing |ightness/darkness values (white or black in a
two-tone scale). Thus, FIG 3 illustrates one of the difficulties to be
overcone in the analysis perforned by The 15 present invention; however,
the present invention has application even if there are no interfering

mar ki ngs in the al d area. Referring to FIG 4, there is illustrated a
preferred errbodiagﬁft m&Rat%Pﬁ ieampiate mely s¢frafiskglelopstemplats and afisbr dance

with the presentioh AMe st o MepReICR hafaRle of overcoming the
aforementioned difficulty regdrding characfer versus non-character 20
recognition if gusissingtMICRrabametee position deteetos pespionsive dpphe Gt MICRf t he
system 50 i che rti SysStem. . rii m 50.,i udes a
Sorter 52. “ate eI B R AR Y PR HIGE e YAMRR 8 v P! fogt,
56. Itens %8¢ MIGR characes sedtified by the fiest Rd)CRarfent! tempate; 4 sdcondMIGRUt bi n

of the sorter 52, .and the sorter 52. physij |y transports each item 58n 25
Chr ough- ¢ e cBTEItEeSPSE ot e Gaiseb v B i S n SRt o
particul ar sédape MICR dheClemphité @icludifi® etk o skdlétoh tteplaRs aati & floysd cal |y

di sposed (e. bund] ed and sent to respective financial institutions) as

i ndli cat ed APPHGBHER dRises ddaIiee MICR eharactenifon mmtonelateewl bk toved
t hrough th%g%éﬁflcﬁ%h&aﬁér%ﬁ%xf&élgﬁé ?ﬁ‘d enses nagnetic characters on
nd g I r st gnal s,

the itema eherates electrica |gré_ which are 30 communicated to a
control ler 62, wikirédMIGR fonbtenipiateragsporsivedhe sccond MICH fpint ®hipjatencoded

MCR | ine data r : j ters tected | e i ne read
by the MCR r eaélges@%ylggo%utrl Rga??a[]nu%@d%_{ aergrén(ﬁclg?{erﬁenaﬁ%?ﬂ %ﬁ?%&étf he

di gi tal i nagén thivd apelivation ede etterotidemdl aMUTR Ickaraltecth apesiiamigtaitedit ed to a
dat abase 64 in which ugust 2004, 10, responsive digitally encoded
signals ar QY&%’P&%rﬁ&@ﬁﬁ%ﬁ‘ft@rp‘:ﬁﬁ%&teﬁWSvi ding a repository of the
digital images facodidg ohethi@aasspdct JMARS inveaSaL a8k provideer chelwysi cal ly

Wi thin a comon conputer or nenory thereof, or at |east” by sone identifier
|i nki ng t hérecgesingmethedy ompsisinghen searches of respective encoded M CR |ine

data and 5 enco ??;jjh.,% ' ' ' i o tal
i mages in the dgll?jg ase %ﬁk?ic@?ﬁgﬂ?%}?&&@%ﬁ%r%ﬁ%ﬁgﬁ ﬁhﬁ%&&?gﬂéﬂ& r eader

54 as commuigitehineaget;o the controller 62. Thus, the act of running a

frrstis a char setafRede 06 BT bEMIGH Bt oS Sioni o MER e 1o
digital i mageer spprimgerMaICRdAMeadn 4 bigeckrih itheeclolok chrterlddd oenmb@iitatiagltks 62 of
br edbt or m AR Sgpals t &EoE lohnclidBHe F PrAETaRRS CPBRVERIS e dopsba
Conpl i ance s@rofdafa; conpl i ance with the rules determ nes whether the read
MCR line is validated or_invalidated. Exanples of possible rules include:
i s the bank nugBesrating vith tippdigitelHmagecs digitahimageof g ¢hegh dw the qheck he
anount exa gl S . vall . «fl ag"
Gt aﬁmﬁrboﬂingdrgéa\}mﬂ]?ﬁfl?ﬁ%ltﬁ% @gg?ﬁo 3Rl @%@ﬁﬁ a'BLAHE sefof

bit (or bits) assoclate i ne or the respective check
may be set deta; not set to indicate the validation/invalidation

determ nation, aqr. other indicataors y_be used. The foregoi conponent s
re | mpl arent ed CESER TR P 5 RN ERE coP B e e SR o6 S 5
convent i ongredetprinfiee bt ENMICR lins Gulidarienteles digalipkeged @rthé pograddnsdrter 52
i ncl ude check sorting equi pnent manufactured by Banctec Inc. (e.g., E
Series trafepBrEs W ¢ FlspEISrugnals ToRressy & valid or anppvaligy MEGR inghspor t s)
or IBM (389fQs Docunent Processors). An exanple for the controller 62 and

t he dat abase 64 includes known equi pnent using | nmageVision brand software
from Advanced Fithagsippage toSitemiining, thatnihe @@M@g@ml@ rehesédrasgioivaled i n t he
present in ' I8 4. hglt [ . h

Control | er \ES T, Ml o2 i PR B B o FRENERLTE O AR,

sui t abl e ndigitlly Peowssing, wsingdhe s¢oong seigsfadan, nige difsitklnienagont thad deck 62 or in

gzell)oér ?tnemg%gb&nﬁﬁ&fc%%@rscﬁ%}eﬂgir\f\c”htuﬂngt:he controller 62 and the dat abase




form the analyzer 66 converts a digital representation of %Qéélr e%%ﬁﬁii ve
imge fromthe 30 database 64 to a conmopn inage format, suc . 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

i mge using digital processing. Mre particularly, the digital imge

anal yzer 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

af orement i oned MEgRIlY| soaverhing a digiyl reprepataiangof fe dighplyimagedomithean at

| east initi LN ik fﬂ?aﬁg@ it.em passing through the sorter 52;
dependi ng ggé({nﬁgbgge%gﬂttgg({o'%dort rq%tgr?a%’for exanple, this may occur in
real tine so thaligitally appbiiyg eets 68 stelatonatempirest toi thet dvaverted data in the

validation/jnvali.datian 5, determ.nafjpR, .0r |t .after tha
ot e mi not BRI Mg ST ATERNREMICR orfactdry (e MK i FeplestdlRl
recei ved fripthetdoavéreddiata;54). When the digital inmage analyzer 66 is to

performits function, .it, sends one or, nore control_ signals to the database
64 to retrieve dﬁwgn%%abﬁwoaﬁaame&# CqTRIE f8Stthe gﬁsﬁmwéoﬁﬂ Pgm such

as descri bedi@wwe validdiRnanglsy %ﬁéth%ﬂk%rﬁﬂ%dym@m@ﬁrarcféﬂépkﬁgmdi gi tal
i mage; and if in doj nggso the 10 anal yzer 66 determ nes by its own

pr ogr anm ngalithar invelih yYHCRJingsiasd M CR 1ine in the digital inmge, the
anal yzer 66 notiJf} i r.ol j W i ne
data to the cont%ﬁ%eélggs.&ﬂg(#grhkﬁ%g%?%%&?h?}é@?%ﬁn&t Ziagan%l%{ézpers 6, the
control | er t62eteapipirigdbatithsdsteminéd MICRshéfaptetsrepesatt e vabd MiGRoldherent , t he

same rul es as e lied .to. the data from re r 54) to determne if
The MR 1 ne cdrdiguiendhefutgiun 1 4 bl dhel Tt prituadiiione” 1T |
is a validtdbiRidd f1eovel Akl Basitbval dudsmited whilyLes michaid andadal f610a Biagalld CR dat a
record for .t heqd‘regg ecti.ve i maged ite&qf éo replace the qoriginal invalidated

data. A préPag dicfeFECIbAS @bt §rYiae & MAGR Uiralll Betlseg gegeral
represent egpjddt oF Ghe prosedkNinSeicAVicdpRvilel 4 %ﬁ@hf&-im?%meﬁ&al MéMbd 18P Whi ch
itself is inventive as well as being 20 a part of tThe overall system 50

r epr esent edigitally| recogpizimhiasplesdity of cherdetstsnecipss 88 aregrofap sligitahdmegar act er

recognitio folo i Jhe. retri i.qi .y e ihe Thi s

pr ef er abl y%f)ﬁ%'%gﬁs%,h&%g{rept%@glghg% I?lrg(;&ré?eg?ﬁ{eerg kﬁé&bﬁ%ﬁé@% ear&&cgh{l aiml”:ﬁ’ ng item
of the il lkostaméng van-clondctertindiome am thefapea. di is visn gugestiahgbjbdt ORtichaesent er s from
a conbi nati.on of .the CR.characters and i,nterferi,n rks (e.q,, the

ot orer ndoRatba td PoyMer ik PRt &Rhey Bl GRo° RE et Gper

i mpl e tms nt atah@ furtfer bbﬁc@pﬁgma&&ngra@b%i%@s gf ﬂ’ﬁaCﬁl'bh ' §btﬁ‘;] nit:lr%ftﬁ(ﬁi \eﬂrwmggmy t he
conput er prograns appends er et o. ows at. the ans isin
menor y rreaﬁEPaFEHtftBrtﬁ‘??G feditn ghe 1t Waith%fqilywméﬁf@aptmﬂﬁ Prefeged for

appl yi ng sugfboliadntd 8 fediBARSnjuRCRAGHRSINRIBcdMpayind dhwRks conput er, such as
the conputer inplenmenting thé controller 62. EI'he menory 30 nmeans 72 can be

i npl emented in any suit ab BERIFEAHSRCRIBAEORANPEE PBAWINGSenory of the one
or nore Conp“teﬁﬁGiPﬂﬂﬁﬁ@%s&g&n%ﬂﬁ&&ﬂlﬂé& 62, the database 64 and the
digital inmge analyzer may  be |npfenehted. Anot her exanple is as a
portable nenory device (e.g., a diskette) by which the neans for applying
can be physically transferred 28 August 2004 12 fromone location to

anot her. Another exanple of a suitable nenory is a suitable storage device
or systempermtting renote access froma storage or retrieval facility,
such as via the Internet or other tel ecomunications link. A preferred
enbodi nrent of the nmeans 68 represented in FIG 5 is showmm in FIG 5 6.
This enbodinent is as a neans for applying character recognition processing
to an invalidated (or potentially invalidated if the neans is operating in
real time in conjunction with the controller 62 to make that
determnation) MCR Iline in the digital imge, and it includes a detector
74 to detect a digital image of a MCR line in the retrieved digital imge
for the respective itemunder analysis. The nmeans 68 further 10 includes in
the preferred enbodi nent an i mage orienter 76 which changes an orientation
of the digital image if the detector 74 is unable to detect a digital inmage
of




the MCR line in at least the initial orientation of the dig%tal i 9‘2 The
detector 74 and the orienter 76 are inplenmented using conp é\ugbﬁ'tgg nm ng
code (see appended programfor a particular inplenentation) that controls
the conputer with which it is 15 used to find a MCR line in the converted
retrieved digital inmge used by the analyzer 66. This inplenmentation of the
detector 74 |ooks at the bottomone-halt inch of the item(via the
retrieved digitgiG.iNRARiEEE WBhvenfibshl tABKMaFketl 06100 BiditcHAl BIREE $Hinbols
commences. |If results are good, then the detector 74 has found the M CR
line in thadpeting Giewmountaddee check,ramd the drawing alsn showadn detrdashlineswerepacbgr am
causes the ugpg&i %Egégg(;ﬂ]i Qlﬁhk of the image to be rotated, and then it is
sear ched aSPgescPi eé‘ apové e)? the detector 74. |If no suitable result is

obt ai ned, the OFI®nBtikistrafes GRHERSs ihldHakaEK MICR he, daihiBikinpdMEE catk®a €
searched by the detector 74, first_in the | ow one-half inch, then the top

one-hal¥ invalilated NHEBeline ceadeoraaivicest srepfe diffioply dn tnangtgyidensisn MR
performed fii.ve:el i: . e identified line; if another MCR
line is fo%ﬂr#ﬁﬁegég%ph%gﬁﬁeg?g’ég% to be a "stripped" item(e.g., such
as in FIG 2 w FliG.sttisiapbladk diagramdefd) prefetreé ralbodigtent cheak schoausyetam ofahé | er
havi ng an integral strip, which is simlar to the strip showmn in FIG 2.

I f a changEePRTIOYEROor j entation is required to find the MCR line, the
means 68 of theFId?“S%QBIo%Hd%?h?ﬁjbf@ fe,m%i #®bdithent b dighaBindd [ the
image to indicate proper 30 Orient a?llteon r?or rra@j,enupiztlg%e-gggm, gf)lac rds,
backwal®ls wnbofiihssstendshwwnin F& 4.i mage itself is not changed. The detector

74 of the prefe e diment includes at. |l east a first M font .

{empl at o 78, i D5 b ReOI0iH Pt Sh L Bedr o satienndt AR et dop SEoE ¢ pe
respect i vechhtaoi m%ﬁﬁ@@?@&s@n@t@ af invah@atéd RIIEREMeI iR AQKLIAN BndpRlshowR & hi gh
areas in which the CRIline is considered to exist in a check). The first
M CR font ¥Ehrflate 78 is used to identify MCR characters across the

| ength of the s t. e t el i . - this.. processing, the
pr e]g erred enbo H%?tlggp %?h@aﬁgerpé)?? S?é%éd:%%%)ﬁ?%%}tt?gggn Eénmaﬁﬁltgfs%ip%éqegén%ﬂgm
char act®er metibd bdthe pedsattirentiéh. |f the first MCR font tenplate 78 is

unable to identif)é‘ea(ﬁh ' CR character at al] the_possible positions for
such char act er sI'ith 8iiha flowdigegram sk a prefared serhofipneng ef @rausemats fywpgakitem he

positions | S r lfonl i M CR
character %};ﬁ{é?ﬁﬁ%ﬂ %@hgﬂrggéﬁ@rﬁlgf lfftEI\Wt/IﬁHC%E%cgr?tﬁ ° tenpqagtfogtﬂ%SﬁEtEh‘??eﬁgers%ﬁdt hi s
pref erred @HliGdV.nent, the detector 74 includes at least a 10 second MCR
font tenplate i.ch yesponds to the m ssi character .pgsitjon

ot ect o 80 by P10 i s aRERY b ieslts mheH R i 8 BOeTE SR IRECt o
by t hexplet ggh @halys¥PmethBd bh QbR ihRAHEARALNBAY b Lisdd Eth Rgadd th WHetheM CR

font tenplate 84 is used to "try to identify a CR character in a position

det ect ed biaeMIERlétcccen be r@d in thempthaderepissentelicRIG.cht tenpl ate 82 is unable
to do so. Parti aln I tat | of .sof t [ 15 implenenting these
are included i nﬁﬁiefoaﬂ)lgﬁéh‘%g%%pg%n ﬁ%rg}%.vefszonpgrfo? nM%R tnhugle tl%od 0?%e
present i naebddiraenty a visdleion tehplaeofdriteonasilem 50 of FIGS. 4-6, the itens
58 are processed through the sorter 52 in conventignal panner, nanely,

a

sensing the itefG dd Husheter o simplifigdivesian aEove smbeimentrofanigmplase for be

digit i I 8inas indicated in FIG 7. The
foreg?sngn%ggrﬁgég%gwée?g%ﬁieg%?lﬁ;PI%b%/(l)'ng or transporting the itemthrough
the sorter 52. Respect DEFAIEERPOEICRIPTIONGH THEANMEBNKION above are
generated and cgmmuni cated to the controller 62 and the database 64
respectively. T BF%B‘F&EH?@H‘OBOWE‘%&&W% fndraifelly rﬂ:{gnggguar]gp aSFY gb
det er m nesqHaphkROWMLERNALT Mmbhebhes §Rgael; [ Sl gn : CR
reader 54 ?eprcesent ra valid orBanﬁi %@g?li dﬁll%%?&lﬁl:taﬁ%hgt %azaé#glgq%élgﬁm?{wnot
occur 25 ipredesegmined penitiamistih this ereafand htsogmasiylyecontiniag noeichameter indiciéove) .

If th thod of t esent. i.n ti.gn is called upon because of. the

cont r ol er 1B dispe HerRlRG TRdIce i HGMEd By Or 7 THOAR B e Rt e ac e ot ho
i ncl udes dEghimk@bd Ychige! Mia?&t&@%ﬁ@ﬁa%ﬁn@e&%”bém}ﬂﬂer) RERRBRS s Qudthgs
invalidated MCR line in the digital inmage of the processed item Physical
itens 58 agharastars algtdctablen bynoptioaheharacter headstr pudpicatiors swiuder withvubss as

al so limitation, test forms, income tax forms, postal items (e.g., addresses thereon), loan




30 indicated in FIG 7. As further indicated in FIG 7, if %1 |te %
rejected due to the interpretation by the controller 62 th I%P l'ine
is invalid, the nethod of the present invention continues as shovvn in FIG
7. This includes retrieving the respective digital inmge 28 August 2004 14
fromthe database 64 and converting it fo a useable form (if not already in
such form) as described above. Preferably such formincludes at |east a
200 dots pggp 11cm$hs§ R ) Thé PREBrred cAibdliniAR! @esﬁﬁlsé@sﬂ i@farly Féer 40EC Of
ABI C;, any swta m croconputer system such as t rrent %’entl um based
systens r uhHCRQCWM@WSWMEh have hmwmpcbdstemme&moanemnd nghio]n apenbed mt ng

this. Such co med in ance the present invention
(e.g., Wi £ K P‘&ﬁ%@ﬁ%‘&%{ﬁ%‘mﬁe)ﬁ?@%@w’f@n Fgi taI i mage off of its hard
di sk, deconpreseps hﬁﬁulaﬁ&ﬂﬂldaﬂoﬁrﬁﬂﬂfeym%@d] deédgnﬁfontdf the gfl:s&mn&én@ﬁn li ne,
possi blo%l read| ng all four areas of cunent (front bottom front top,

back bott o?*ﬁa y2iaE R MKR ling (dese dinped chivgotersaindhe limtwelri rogtetiali wétdbledbow. 10

Once the dj rom dat abas ut.omati c

read is nm &1 f[n%g(%;a: ect ec?ggmﬂgg()%é&m dn(‘?ct%‘gal iR éu as ﬁ&}?)gﬂ\}& | be

further deMICRbiafornatibewni fiflaricid] éle@N(Lp.; SegokiBSlipd o@ﬂﬂusketil@&ﬁ?heﬂicketsf such
i uccessful the controller 62 is notified and it

t t d
S&Em Ings kﬂ?ﬂép tﬁes@ﬁéﬁ@é’éémﬂll of 8l iscwifstagendite s checkpt ips ppdwepna (of
cour se, gﬁuﬁgpw%essqﬁmémg M@:ﬁ fiffe BPBLYAREN BR vEn & aﬁ%%%rcﬁ% Hﬁeéé mai n

function bein at an automated determnation I's nmade as there
is nol® vabf lrhe Mleaﬂ% Has heerdatds) . It il bein thisespetifie cortextohf chék amatyrsm&hatahé ead is

not successf erel successful, read but, it d not onstitute a
Vel i d' M cRoTeltited @rbdRedof e BieRe VNP ot Db ererasE o even BehisEquent

Pr ocessi NGaspsts B @ ivenfibCare ol YN bRukdihisRbR&RESI Ng as a re5| dual invalid
itemin the sanme manner as invalidated itens have 20 heretofore been

manual |y pr oceséédnqgloﬂéds d ithee da¢kgraund M%gMGRdlnmrmSedmmﬂhQChs dn the

speci fi cat esi vaI i mai n aft r,use of
the net hogggér’d ?%/aé e of g‘fﬁc’%‘r élge 1Fncr\;l@rr‘?tc eBr‘?ymgﬁt %aﬁlﬁluﬁlé@l RS Yal i d
i tens Ehouihgbup 9 stigmicidl Gasitiiiof @espndibansytel & weswn i k1l 1,1 ndatdudat ed

itens processed by the present |nvention, whereby the af or ement i oned
advant agesa‘t?f’mi H@unh%éeﬁlgr@ﬁoals@nb@t%h%@ in FGRAS BROYNH esi SNatio, Sy@bok He

automatic f b di I J ne of
t he i nval |%ﬁ quilgﬁ]z I'n t pre gﬁ?edﬁgm%?%e&e@%‘ﬁ{ ch f:F'?uét I on
uses the fsymzhods éldeﬁnewhwlmaitysf portizhhiddoHthe tMECR lies entvithinvehich ahe niﬁlm S

i ncl udes di.gi,t IIy a i ng. gharacter recognit processin o the
respecti ve‘Il tgﬁ ia} r’r%@'}/ttﬂn {dgntitieation Jumber; IPeMI(Q“gnHu‘B?Té Se@é’g SiIOYVB) the

| nval i fat egkepliged lbhNRe check® iThé ‘é?ﬂhﬁé‘ltik VEliRRN kS e richt R&d Oﬁ e&f £H1§d1§ O-

This nore specifically includes digitally processing such gltal i mage of
the item teortoehd of theMIKIR bhaf acthén whivshdhe hige-eligit individuatiaeeountyiunaier immge of

the MCR t he .digital f the it T the first indicated
degl si on oM@ﬁen eg%éﬁt%ho@%%ﬁweqﬂ ETI eg]kae[ltormeﬂ'é@tﬁ‘?;%ﬁgf’ fngaMeCR
line can berd.qy Bﬂth%tsyi:thBS AVERIEbn 260 @4 thkMICR SeleUah e he@Eadd Ak i§ he

retrieved image. |f it cannot be found, the nethod continues as shown in
FIG 8 by prepantad i MICRHerm (nelishown). churieg pmeaﬁfngtqféh@dmckaubseqmgéo have

been chec kﬁgelgéfu cn%y thd %X&uﬂgﬁ%g%rﬁﬁ df)eM Slmliaetﬂo?&fssacﬁg'u%? ggd syl?fboc# 9? R 1 R

processi ng an e rreoriente I mage 1s chec 0

line can tah&:ln—cﬁgbﬁmfnbmd MI@ReﬂJﬂmaiﬂaﬁzmnta:ntraporamlsnamﬂbmennm@ﬁ&eﬂxﬂ n the
manner des in nore detail above and still the MCR |ine cannot be

f ound, elg Gt I‘FBd“QﬂFat? He amub Rt thelcﬁ%ﬁﬁtﬁl%mléﬁﬁ@hﬁ‘ﬂééu%sﬁaﬁes eeréain MISIR dat ed
itemrenalmna.lrﬁﬂn u | ok B t
f or egoi ng resu ts i g ﬁddg}gﬂjgéég%ét %?gé%i?lﬁ enti;"g 8 I;[lhhe au oﬁrpaet?gs read
10 et hod iiobzkte:thrthbhdwrmnE-h@fu&fﬁdfe:nannahchedc Ihet her t hat constitutes a
MCR | is is deter the nethod's o r,amet for efini ng
what  ct stl tute]i1 PVRRtisRa ?}H?@E ‘ﬁssm%c?ﬁeadﬁlitl'ﬂ“ﬁbmﬁ E‘ﬂéﬂ acters
bei ng i denykch&d)2 bdlbw the conventional MICR line 4. This is illustrated by the reject repair

strip 20 attached to the main check body as illustrated in FIG. 2. One form of this strip




what has been read is not deemed a MCR line, the item becogggwa r&ap{%ual
invalid item If the MCRIline is deened to have been read gug

signals are generated 15 for notifying the controller 62 (for the
illustrated enbodinent) and the digitally encoded MCR line data is

anal yzed to determ ne whether it consti%tes avalid MCR |ine. As
referred to above, in the illustrated efbodinent this is perforned in the
contr ol 1 e isiveltsits idf ne tieplbRY), it MIORMikIAARE Skl PGk hidl £ (& Hithin
validating MCR "reads; however, Such deternination can be nade in any

ot her sui tB{batehmbﬁtemesmemﬂpmma&indn@ﬂhcnhet:kwﬁ'g&mdtnpg'lﬁma her the M CR

| ine can be rea uch anal yzer .66, ed with
reference to FI %Reﬁ’rn&g*eﬁ"r{gﬁp'@ﬁﬂt& i H?nbsfm%t‘?‘f’ﬁ’tnlf Bt ¥FEhdi ng
or detecti ﬂﬁn@oﬂw@t‘:’otd A8t rafidorR GfaetsABNGGettért D4 (HRNRINSRRRE inﬂié?ﬂte!a@i% kS
represented in FIG 9. In the preferred enbodinent, vertical and

hori zort al ﬂ'leldﬁélfﬁanCB hafé(ftelli/l inficieh ippiogiaer1aVECRdins\2édin EI6. Fhoight be e

digitally d Y, i har act er i ndj

repr ceent | UE RE bt Hvilaplorh AR HBE" AnARR R AAERChE SR,
digital inmgé, thdhiaskingeap, ke ddmneeabmepre@aﬁmérfa%nmrmalybwg aodigitdldmbge ul ar
inplenenta ion I two directions _|ooking for connected bl ack

|

pi xel's. %&Rfﬁ?@g&i éfl;tg&lsetné cravendiongMI @Brret%roe% tha npeAIUR of t he

check wi t h rﬁ%heﬁtﬁﬂte erﬁéea@sre%ﬁe MIBR Rl R gh%t h&l xel's
one fo ge

t hat excee [ nc l'ength are rermve rom
set ti nif t heén-MIGRuesitkso dan nbh\inferfdrev ahagagticalliie nhew avilli nai lﬁ@@n&eﬂtte in

f d t j . d any t t hat
bre {1 1th eHtAgnprahe MR 0. TTRomAal TARG 8t (s Checks PRI IS ues 1 o
an inval i dviieRUGdd roR-NIER SRAAlIAGSC al LG NERILIDN b ABefUbRRMmarAP4 16

t he appended prograns, white pixels are represented by zeroes, black pixels
by ones, @n@swem\)@btnessﬁ@@kws t\’@l@gs (wiits arirdackdn ertweoganasealo)! ThngtFIG! | ow a

‘two" to b? 1ﬁlus¥r%{ C!)nf: rfttﬁé r&l?llﬁ tlgs to or v?rc%\)/lnjl%lRla% ar a tyselrg Hegé'gpeﬁlﬁrt cal and

hori zontal ” 'l hies have been e © used
to idergi fMeMnC&@hﬁmeW@e@ﬂ[@@%sénlﬂ%\}eﬁﬁ@i ha@ﬁpﬁli&@tlcﬁﬁb\%ﬁtlﬁ(ﬂl@é @f ndei ng
searched for the MCR line, In_a particular inplenentation, respective
skel et on tﬂéﬁ@ﬂ&gesarklegsmﬁhemgesla@am CR characters are used. The method
scans the M CR Reing 0T o tnd0id B8R r0Rr:® ALERI 8P Afhofal bl ack
plxels havi ng at five nelg orlng pi xel's ese are deened
"good" pi xids sbﬂmgugetebzeﬁ@tgt aevosdanbe avithOthe giredehoinvetibrofvhizhHe capdbde kf pi xel s
and |l ocated within hhe tenpl at e Zég%ﬁeﬁon region, they could be a MCR
character . vﬁﬁ@nﬁﬂg{ﬁ ¢ afprepgpiiqned §; segpding Sharaciery VeRps DPRGHTRASE t her e
i s subig acieg t font-
tenpl ate whi %ﬂt&lﬁﬁﬁ s@é}ﬁﬁ{%rﬂ%télﬁt% Jéémg{r?. gﬁn%tas gedﬁﬁié}fiﬂk% t}elrs Eﬁsrtn&@? bqiaﬂ good"
pi xel s i ¢heek sorting pestm.pi xel s exceeds a threshold, then the nethod

id that the 1 t h h B tif Al
e s 1ot DR ind SRS Rl SRS e SEASHEL MR e
in FIG 10rea&eras4sarﬂm tieiteldinimpeN 6. Tt8mWBRGH Hef'tﬁogl_e%’béa%ef%"a&ﬁﬁﬁﬁ laré &aded

e

represented by three-pixel wide |lines 86a-86e eton

t errpl at e i e greput bia ofithesastes Andcbe setered Mysisally transpads ee@azieeé& n FIG

" p. ec t as 90,
92 shovvn [ #@%tﬁi%g %ﬁcogl%tq%)%glﬁ ’illée)f oung azs cg&?zéﬁn aéggte‘g] 5% oFf
five- pi xel cleek ghbeoy ﬂﬂ@ﬁdvhlémmehﬁmsBﬁfake piiystcally dispessdi(v.g., bhadlad bed sak el et on

tenplate is effectivel overlald on_the imge at that 0| nt and the
mat chi ng piesRacEve nancigl inshiutiops)#s dndientied dde eéﬁﬁ’&eﬂﬁ@eﬁﬂi QinsFiGhdt are "bad, "

or not suppos eﬂ/h%@ alGtel %k't{‘?‘{‘%ﬁam?ﬂ%%r&f qm &Q%gﬂ%g%adell 54 Q0Res .

skel eton tenpl ate does not er one is trie SO Oon un one
of these skegetionchaagbmt es fliet Steny arhle generdfes s klekeican gy, atvaichl are aI I

t he characters have bee ed Co tinuipng in FIG 9, the net d next
det er rrqlﬁ SCRpBYHEReq (i raecoﬁ@ﬂ%éé where ?t@*gnéﬁa’?l% ther ussdstor §toRes dight
char act er Senpbi & MICK Sirk &Rtk ﬂeﬁ%@éﬂt&ggﬂmm chztrﬁét&%rtﬁt‘ect iH hPIIE q%ﬁ’e'lfeéé 'V' CR

font tenplate. That is, since 1 ne has a predeterm ne ormat (such
as il ust ri te MICRr@ser 34. aAtboziuriag dhis imdviemehit of54n 1t@m5l8@tthe aigitel i mmger any

Ohpe " 1 esd bt SRS Su0Ms WL A BomBhARated R % dBfifesc 8l in Bpih ®) ' °




to identify at |east one of the characters in this |line, othgr postizéggns
relative to the identified character(s) can be determ ned é\rugum
characters should be but presently are "m ssing" because they were not
detected by the first MCR font 28 August 2004 17 tenplate. For exanple,
consecutive M CR characters, such as th1 se found in the anount field 18
encodi ng, are spaced exactly 0.12 inch @part. As a result of the first
tenpl ate PASSonsHRT diditlE BACICH & gl Srel &Rk I @Qoﬁgﬁef 'isf‘érﬁorggﬁbﬁu anot ed.
From t hese nown positions, areas spaced 0.12 inch to the fight or left

ar e sear chesgositry sofdthes digjtabimagds| forkalpithepodeated2emPP| As@Ridddaither xel s

is a good punbef..to.search for for exanple | f the n er of..pixels set
0 this”ar BRI SReRE AR armaR somp e B¥BSEL reat a ALY SoRRAPGHTEF *has
been foundiinidng tie twe) X et RNiRhSeHORECH BshedtiOEAdDREN BMITTERSESath 36E
bel ow wi th regard to a second and possi bl%ta third tenplate). In this

t

fashi ot ereofleghgigitalimage dptabasey pisimade) withithe digitakisnages inghe dntebase Gdris t he
ti | gt i 0 ' he fj late..|f
char act or . ofifidn BBl lrohd GEORER Y8IdR0 305 LiRhphEHRUTIC d " @

repeats iteamitfollet 62h This thewctpeSivhniag a8odnient eirotgtea Whedkd sazick Refierates bl ank
area or anot hq?,r .known fa%r%ﬁt gr i.s identified. If there are no m ssing
charact er {FsTIplRGhseth ot driarhe i ing regecterarrietsatasion of fhe MR diveeand the

pr esunmabl y;RaNLisREEBitd]l Sa9s Ll g ines if those characters

05 def | ne’ S omn e 1 al Htpee (2Dt SR ot BhAES L valid §tom I 1t

i s detHrm ned tthdecoatrMlERORI nE,tht heefearedeembodimeni danclidesmadprogsanmedvhet her

it is avalid line...The f.oregoi ar erfo descri bed above.

If there a?oénﬁ‘ﬂlylgrgﬁ’r’ﬁ @RBlissq gre {?_E‘ﬁ’t"iegr%gt %ﬁf‘ﬁ‘ﬁetﬂ tﬁgﬁgﬁfﬁf liag daRomtBe s, t he
met hod i || pgdérage dComipiidree of nBRRbinPRarteSAEPMHE McSHefcARinet YMRIRL thelRad
identify the MCR 20 character in the detected position. In the particul ar

i npl ement aMIGR linggs salidatespriinvatidgiedg Examples afposside aulenincldpl i s bask
referredtg %pv AM r r he fi_rst CR font t | at.e, ar plied
except in a r%l‘ga%\éndhger?aﬁ%garc (\)A',;{‘gr e ?ef ﬁg?'é:hlé\ég(’ ﬁso{ eug{l?'ggﬁ%cra’\ﬁynﬁe e(%g?%gr
"bad" 1 xeloag(is tiee accbing nufibet halidaCA eflagr BiiSor Litsy Bssatiakt @dth H6 MITR Gre i N
FIG 10, are _not consi,dered}(. I f the sum of the "good" piXxels exceeds a

pr edet er i Sy Tarheterpact ve ehrek smayrhessst prgnatiselrta éadigate thepvalidatiop/inwdidetion ed by
the respecdiue,igd a&ﬁ(ﬁﬁeﬁiﬁ&'&%ﬁ%%"bpﬁse&hat respective skel eton tenpl ate.
In the first tenplate application i'n this inplenmentation, the sumof the

good m nus the Phal fonegvinpecommaests 4rbamBéngaed end fahctiorpds shlpeefetrpdr f ect ”

score, whic uld consist of eyery. possib]e pblack pixel being set and no
"bad" pi xeHEUEPRY SHE paveliyal wbAeRCa) &) EBER MRS GRS IE Pt (Bl at o
I's 30 7 1 eqpfee? irklulelched/soR@AE &tipREnt hiBuPlcAfEd BY BEhGed ! (D8, BerieM th nO
regard for possible "bad" pixels.” Since this tenplate search’is restricted
to a smal | transpertsandR ACE trgspeitd)] &ngdyar(agt, dNDReseribe tlagsportisl rorblBAd 39X el

density d ion, th at e f hi d i de effectivel
sral | 28 ROGIA SeeeASieB)! Mo bRnts Brsbe'biurcllsRBh o Perdu i e EimsRee " Goes
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automatically processed and determned to be invalid. 28 Au t 2 0O In
t he appended programlistings, "mcrread.cpp" is Ct+ sourceggzﬁ@uggéazin a
specific inplenentation of the invention as a programrer's tool kit nodul e

and "mcrfont.h" is the C++ representation of a particular inplenentation
of the tenplate skeletons and the inverse tenplates for both a 200 DPI and
a 240 DPI inplenentation. 5 Thus, the EQESent i nvention is well adapted to
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28 August 2004 01/67377 21 M crRead. cpp: inplenentation of the CM crRead
cl ass. 3t/6. This embodiment is as a means for applying character recognition processing to an
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0x01000000tH@x@ 00 4@ Gn a0xAH0HOGHRal ofet@IREAGA e a1 Olrhe §at0QG19000,
0x01010000,  0x00010001, 0x01010001.  0x00010000,> 0x01010000.  0x00010001,

0x010100012and the orienter 76 are implemented using computer programming code (see appended
program for a particular implementation) that controls the computer with which it is
15 used to find a MICR line in the converted retrieved digital image used by the analyzer

66.

This implementation of the detector 74 looks at the bottom one-half inch of the
item (via the retrieved digital image thereof) and the MICR recognition process
commences. If results are good, then the detector 74 has found the MICR line in the

20  digital image. If not, the orienter 76 part of the program causes the upper one-half inch
of the image to be rotated, and then it is searched as described above by the detector 74.
If no suitable result is obtained, the orienter 76 causes the back of the document image
to be searched by the detector 74, first in the low one-half inch, then the top one-half
inch if needed. Once a MICR line is found, a high scan is performed five-eighth inch

25  above the identified line; if another MICR line is found here, the item is deemed to be a
“stripped” item (e.g., such as in FIG. 2 with strip 20 included), or enclosed in a
document carrier having an integral strip, which is similar to the strip shown in FIG. 2.
If a change in image orientation is required to find the MICR line, the means 68 of the
preferred embodiment may set a “flag” in a header of the image to indicate proper

30  orientation (normal, upside-down, backwards, backwards and upside-down). The
image itself is not changed.

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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Ox00000100,,0x01000100, 0x00010100, 0x01010100, . 0xQ00000
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1010ty S10000 (AN MBI HOHCALH Bt s

0x00000100, 0x01000100, 0x00010
0x 010000 0150dedBMIOBOonOeptd8D 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

g

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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0x0001000000% ¥ehbYIEB0inectrn o 16 endherienhago thegutraamosal 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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August 2004 WO 01/67377 23 5 Ox0000010Q,. 0x01000100, ©Ox01000100,
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0100000008yl ORS00 GRS AOM
0x01000101¢comthuex 89 Ghaimwlin FIGS58 hyddetditihg Witk 0l D dfidntatidis QifAthe igital
000000100, 1000100, GLOI0DIIN, 0BT 0. SIOOCICDY i
0x01000001 proceusiHpOehidA0d reorigrte® QXA i nage R CHL PR see iEMEONA@ORhe can then
5 be found. If all the orientations have been checked in the manner described in ﬁlore
detail above and still the MICR line cannot be found, the method of the present
invention concludes that the invalidated item remains a residual invalid item as
indicated in FIG. 8.
If the foregoing results in MICR characters being identified, the automatic read
10 method illustrated in FIG. 8 then determines whether that constitutes a MICR line.
This is determined by the method’s own parameters for defining what constitutes a
MICR line (e.g., some minimum number of MICR characters being identified), If
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



0x00000101, 0x00000101, 0x01000101, 0x01000101, 0x00010é%
0x00010101. OxO O O al . 0x01010101. 0x00000100, 0x04000108° A&HE88H1D0,
0x00000100. 0x01000100, 0x01000100, 0x41000100, 0x01000100, 0x01000100,
0x01000100, ax01000100, 0x01000100, 0x00010100, 0x40010100, 0x00010] . 00,
0x00010100. Ox000l O OO, Dx00010100. 00] 0 0O, Ox00010100, 0x01010100,
Ox01010100. 0x01010100. Ox01410100  4xX%1010100, 0x01410100. OxO O O OO

a 00 0 00001,
000000001 BE000000T 0000800 L, BIBTOR0007, “BX0160008 L ‘0201000001,

0x41000001and Breved diecs by oxesl (UBOCBractdxeaoh o6l hot AL 20D to BxDEEUD001 ,
Ox00030001, .0 oo%goo%mggogmoom, 0x00010001, 0x40010001, 0x00010001,
0x00014001,ner6§4’ lo{0a GiH3%%6001, 0x01010001, 0x01010001, 0x01010001,

Ox01R20001, OxO46dQ0Akal axdHIPORhl 1inOXRRADBIEH! refRA0QOHRE , MIXRO0RAP101,
0x00000101, 0x00000101, 0x00000101, 0x00000101, 0x00000101, 0x01400101,

0x010007101tempdgte inueeote, iderBfyoMICB 1 charapiay oowso the ergshooDthe 1selecied 1960101,
00100010t AR ARSI o SRR 00 A IS

0x01010101templates 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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known positions, areas spaced 0.12 inch to the right or left are searched for a density of

5  black pixels (at 200 DPI, 90 black pixels is a good number to search for, for example).

If the number of pixels set in this area exceeds this value, then a possible “missing”

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.
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ul Front Res%}&é ~fdts lge%Equ r;"black” and %4@11g1nallg/u‘lbﬁlclg’n ﬁe%&l;o%é thlte”zoa)wﬁl{

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
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BItSTO tes (npb$ytes, n pbOnconpressed + (iBotton eight + iLineOfset) *

((ul Fr tvmsﬂmafg»remeaylone(iwt@sgmwmH&97) / 8, (ulFrontWdth + 7) / Sr

| F t W dt h, E Buf f | Eront W dt h tri i ght):
o Fronclvath | SAl  RISULLSE ALl R
(f Debug) ndisglosur s doxﬂﬂu‘térﬁh@éxﬁdﬁkddGHEiE&DféEﬁfgtallyWedogm uﬁ%@ aft =

Get Ti ckCount (); 50 iResult - ReadStrip (ul FrontWdth, iStripHeight, m
strM CR  ¢haracis Regessuenoases PRaced lg(talEu@gs%dcqmtwngschmqfer e @k Count

() - dwst aﬁlreaetermmed 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.
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(ul Fronthth +7) [/ 8, {ulFrontWwWdth + 7) / 8, ulFrontWdth,

i St xi pHeight); 5 FlipBuffer (ul Frontwgbh, i StripReight); } eI se

Bi t sToBytes (m pbBytes, sn, phUncorrpres d + (ul Front Hei ght -
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ul BackRes oLyl diQy Znd ﬂ%%érsé terﬂﬂlatésf Q?Bem)a 200 BFY ﬂd%aﬁo(mfmpzermd&on (FILE
*) NULL; 30 35 return -1; } 1 BackResol uti on I'Stri pEel ght
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disclosure, changes in the construction and arrangement of parts and the performance

of steps can be made by those skilled in the art, which changes are encompassed within

10  the spirit of this invention as defined by the appended claims.



i stripfeight Q STRIP HEI GAT 240; iBottonfeight a BOTTOM HE 24

: 2004
I Zi pStripOfset - ZIPSTRIP OFFSET 240; if (fReadH gh && !'f
:EiﬁeCIfget = ZI PSTRI P OFFSET 240; else ~" iLineOfset = 0; SUBSTI TUTE
SHEET ( RUL{yo?fi)s7#9 August 2004 WO 01/67377 27 0, 1, 5 'q’(ﬁ')usbgmeg:b { if
(fDebug) { <close (mfp); mfp = (FILE *) NULL; return -- :
PCT/ USOL/ 06939 BitsTo' Sytes (m pbBytes, |1 prnconpressed + {ul-BackHei ght
15 (i StripHeight + iBottom eight + |t|ﬁéoffset)) {(ul BackWdth + 7) / B),
{ul BackWdth + 7) / 8, (ulBackWdth + 7) / 8, ul BackWdth, |Str|pkb!ght),
RenovelLongLi nes (ul BackWdth, i StripHeight, ulaackResolution); 20 iResult

- ReadStrip ( R&éﬁ*’ew -deRi, irpSmentpizn gitt thei ehiadred ERss. ul BackResol ution); 25
bUnconpressed +

BPBIOI t ghﬁg?ulﬁ”)ﬂ { g’)’f )r?'é%’??*) gﬁ’ / Eﬁ(f’df %2&?2\%’3{4{/ f'i'l)///ffg}j)f/h(wfsabrkw dth + 7)
5 8, (uIBénghu@hh+%E¢m#19 ul BackW dth, iStripHeight); ul HaokReaol ution);
Fl i pHuf fer {uI ngﬂEWSPFIprIght) RermovelongLi nes (ul BackW dt h,
istrip)ieight ,hg 3& gastrfll CR ul BackResol ution); 40 BeadStrip

(uIBackmndth #hﬁtﬁhphﬂfﬂhﬁ | f (|F@sula - 0) { if (fDebug) (close (mfp);
= O return -
mfp = (FIYE #ldeULLﬁB 45 5
#undef THIS_ FILE :
static char THIS _FILE[]=_ FILE ;
#define new DEBUG _NEW
15 tendir
fdefine STRIP_HEIGHT 200 95
#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,
0200000101, 0x0100010%, 0x00010101, 0x01010101,
0200006000, 0x01000000, 0x00010000, DxD1010000,
35  0x00000100, 0x01000100, 0x00010100, 0x01010100,
0200000001, 0x0100000%, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0200010101, 0x01010101,
_ 0x00000000,  0x01000000, 0x00010600, 0xQ1010000,
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,  ©0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101,
50 0x00000000, 0x01000000, 0x00010000, 0x010100090,
0x00000100, 0x81000100, 0x00010100, 0x01010100,
0x00000001, 0x01L000001, 0x00016001, 0x01010001,
0x00000101, 0x01000191, 0200010101, 0x01010101,
' 0x00000000, 0x01000000, 0x00010000, 0x01010000,
55  0x00000100, 0x01000100, 0x00010100, 0x01010100,
: 0200000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x61000101, 0x00010101, 0x01010101,
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else { if (fDebug) DunpSuffer (ul BackWdth, ,|Str|pkb|ght)%%h%g&£gﬁs Low
&& f ReadHi gh) BitsToBytes (m pbBytes, to pbunconpressed + .

(1 Rot t omHey@bisg7s71 Zi pStri pOfset) * ((ul BackWdth + .1) / SgrlsthiBesisW dth +
7) /8, (ulBackWdth + 7) /'8, ulBackWdth, iStripHeight); SUBSTITUTE
SHEET (RULE 26) 28 August 2004 WO 01/67377 28 5 10 15 ul BackResol ution); m
strHi gh, ul BackResolution); return 3; 220 25 30 el se } PCTI US01/ 06939

Fl i pBuf fer (ul BackW dt h,
i StripHei ght,

fcl fp); iefp s
close (mfp) IGPUXOBReDa'é

i Stri pHei ght P*0q

m_pbUnconpr egg
i Zi pStripgf fset

ReadStrip (ul BackW dt h, : _
FI LE *) NUIokg0ooo$oopf Desisorppodasupfaxbbenodo,| BaokModbb,
1902 e qm@%m‘ghglqlﬁB@QrsToByt

poloft BRGIBLAN! anfirtt !

{u] . BackW dt lexse08d10b, axbRmokdd) didoootofdd,i @Ju@{u:glnw,;

i StripHeight};

i StripHei ght,

deb0T

0p00qant ¢

dt
o ’ﬁ%ﬁﬁeiﬂac

RenovelLongLi nes (ul gackW dt h,

if (fDebug) {

%gﬁ&g%éﬁBytes,
4

odhlz%qgéi galoio%fguo;

Reso

40x01010001,

uIBackResqu%ioné' 40 §5 50 else05§¥pmwls,OﬁknmvmuonghnmnsmtulB&mkadbh,
) ) ; % ) 4 )
ST phel ght ~XREANSRY Ot Bke ORI, OCHBRERNL L Lo i (1 Dobug)
10  0x00000100, 0x01000100, 0x00010100, 0x01010100,
0x00000001,, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101, _
0x00000000, 0x01000000, 0x00010000, 0x01010000,
0x00000100, 0x01000100, 0x00010100, 0x01010100,
i5 0x00000001, 0x01000001, 0x00010001, 0x01010001,
0x00000101, 0x01000101, 0x00010101, 0x01010101,
. 0x00000000, 0x01000000, 0x00010000, O0x01010000,
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{] = { -
0x00000000, 0Ox00000000, O0x00000000, 0x00000000,
40  0x00000000, 0x00000000, 0xG0000000, 0x00000000,
0x00000000, 0x0C0000000, 0x0G000000, Ox00000000,
0x00000000, 0x00000000, 0x00000000, 0x00000000,
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, O0x00010000,
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,
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: : : : _ : _ ;
DunpBuf fer (ul BackWdth, iStripHeight); } if (fDebug) (cIo§ 7 H bo4n1 p
(FFEE *) NULL; return 2; ) { if (fDebug) DunpBuffer (uIFro§{§$8§%,

i Stri pHei /67377 (f ReadLow && fReadHi gh) { SUBSTI TUTE S §dldkdz026) 28
Augus'? 20%26%%% 67377 29 PCT/USO /06139 DitsToBytes (;ﬁggfgyt es,

m_pbUnconpr essed + (iBoftonfeight + i ZipStripOfset) * ((ul FrontWdth + 7)
/_8), (uFErontVWdth +7) [/ 8, (ulFront2¥dth + 7) / 8, ul FrontWdth, _
i StripHeight); ul FrontResolution); p u er (+~1 rantWdth, iStripHeight} ;.

RenovelLongLi nes (ul Front W dt h,

rip {ul Front\2. dth, iStripHeight, mxDosoel@h, 0400300136 i bx066d2EHT) 0 BodE 0d0
{ fclose (m%89000R% p0200PGOLPE €400RRILDE, 0300eb@meoseturn 1; } { if (fDebug)
DunpBuf f er (%i@@%@'% Q1°J°§‘é§i§>§§b%§ POt i PORAMGW &Q1IGRReMH giL0d0100,
. % X ’ i
Bi t sToByt &s ('m pbBytés,” m obUrdc % glgﬁ,e?%x%gﬂéﬂgbl}l, h&xO?&O?OO? 0x01000100,
0x01000100, 0x01000100, 0x01000100, 0x01000100,
0x00010100, 0x00010100, 0x00010100, 0x00010100,
0x00010100, 0x00010100, 0x00010100, 0x00010100,
0x00010100, 0x00010100, 0x00010100, 0xD0010100,
10 0x00010100, 0x00010100, 0x00010100, 0x00010100,
0x01010100, 0x01010100, 0x01010100, 0x01010100,
0x01010100, 0x01010100, 0x01010100, 0x01010100,
0201010100, 0x01010100, 0x01010100, 0x01010100,
0201010100, 0201010100, 0x01010100, 0x01010100, .
15 0x00000001, 0x00000001, 0x00000001, 0x00000001,
0x00000001, 0x00000001, 0x00000001, 0x00000001, .
0x00000001, 0x00000001, 0200000001, 0x00000001,
0x00000001, 0x00000001, 0x00006001, 0x00000001,
0x01000001, 0x01000001, 0x01000001, 0x01000001,
20 0x01000001, 0x01000001, 0x01000001, 0x01000001,
. 0x01000001, ©0x01000001, 0x01000001, 0x01000001,
0x01000001, 0x01000001, 0x01000001, 0x01000001,
0x00010001, 0x00010001, 0x00010001, 0x00010001,
0x00010001, 0x00016001, 0xD001000L, 0%00010001,
25 0x00010001, 02000100021, 0200010001, 0x00010001,
0x00010001, 0x00010001, 0x00010001, 0x00010001,
0x01010001, 0x01010001, ©0x01010001, O0x01010001,
0x01010001, 0x01010001, 0x01010001, 0x01010001,
0x01010001, 0x01010001, 0x01010001, 0x01010001,
30 0x01010001, 0x01010001, 0x01010001, 0x01010001,
0x000001.01, 0x00000101, 0x00000101, 0x00000101,
0x00000101, 0x00000101, 0x00000101, 0x00000101,
0x00000101, 0x00000101, 0x00000101, 0x00000101,
0x00000101, 0x00000101, 0x00000101, 0x00000101,
35 0x01000101, 0x01000101, 0x01000101, 0x01000101,
0x01000101, 0x01000101, 0x01000101, 0x01000101,
0x01000101, 0x01000161, ©0x01000101, 0x01000101,
0x01000101, 0x01000101, 0x01000101, 0x01000101, . :
0x00010101, 0x00010101, 0x00010101, 0x00010101,
40  0x00010101, 0x00010101, 0x00010101, 0x00010101,
000010101, 0x00010101, 0x0001010i, 0x00010101,
0x00010101, 0x00010101, 0x00010101, 0x0001.0101,
001010101, 0x01010101, 0x01010101, 0x01010101,
0x01010101, 0x01010101, 0x01010101, 0x01010101,
45 0xD1010101, 0x01010101, 0x01010101, 0x0101010%,
0x01010101, 0x01010101, 0x01010101, 0x01010101);
fendif
LELELITTIIZE7 10 E02 200007080770 0070008700000007007000010770008200707277
50 // construction/Destruction
//////////////////////////////////////////////////////////////H//////
CMicrRead: ;CMicrRead ()
{
55  #ifndef MICRDUMMY

i StripHei ght,

m_pbUncompressed = new BYTE [512000);

SUBSTITUTE SHEET (RULE 26)

10 ReadSt ul Front Resol ution);



- (1StripHeight + iBottonfleight + iZ pStripOfset)) * ((ul gg ntWt%bB4+ 7)
[/ 8), (ulFrontWdth 4 7) / 8, (ulFrontWdth + 7) / 8, ulFr FaT e,

i StripHeight); RenoveLongLines {ul FrontWdth, iStripHeight, 35

ul Fror nt Res) silgr9h) ;. ReadStrip (ul FrontWdth, iStripHei g%m§?g9ﬂ gh,

ul Front Resol ution); 40 } 45 if (fDebug) 50 { fclose (mfp); mfip w (FILE
*) NULL; } return O; 55 if (fDebug) Dunpguer (ul FrontWdth, iStripHeight);
#endif } int CMcrRead:: ReadStrip (int iWdth, int iHeight, CString
&strResult, ULONG U Resoiution) SUBSTI)JUTE SHEET (RULE 26) 28 August 2004
WO 01/67377 30 5 10 15 20 25 30 35 { #ifdef M CRDUMW #el se return -1000;
int. M CRResultType CharacterType 40 Characters240); CharacterType

Shadowe240) ; PEYTE @3,56¢Jd USOL/ 06939 k.. [5%0“]_2, i Last, iStart, iXStart,

m pbRecord = new BYTE [32768];
m_fp = {FILE *) NULL;
5 InitializeThresholds (95);
#endif

}

10 cierRead: :~CMicrRead 0
{
#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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| State, iCount, iChars, iRejcount, iCharcount, iContro unt
i Pixels, iDraction, ilise, iGap, iThreshold, iCharW dt h?%ﬁg&ﬂ&% ght ,
i Results, iScora, iH ghScore, iLowScore, iHi ghCharacter,

I LowChar aci®y gig7sFrer centage, ix; Char [ MAX ALLOMBLE REAIRS|usorfiesH! t [ MAX
ALLOMBLE READS); *Characters - (ul Resolution = 200 ? Characters200
*Shadows .. (ul Resolution = 200 ? Shadows200 pbArray, pbBy-tes s

m pbeytes; strResult . Enpty (): iChars = 0; 50 TRACED ("\n"); // Now
search and find the characters for (i 230; i ¢ iWdth - 20; 1++) { 55 for
(j 1; j <iReight - (ulResolution - 200 ? 24 : 28); j++) if (mphBytes []
* _Wdth + i] == 1) SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 5
10 15 20 25 30 { 11 Thispmext pi-eeerOfziassRpbly cal cul ates Pixels that are

set on. asm nov nov ig?‘at}mljleé FHQTTOM_HEIGHT 300;
: iz1pStripOffset = ZIPSTRIP_OFFSET 200;

5. if (fReadHigh && !fReadLow) .
iline0ffset = ZIPSTRIP_OFE‘SET 200;
else -
iLineOffset = 0;
}

{
. istripHeight = STRIP_HEIGHT 240;
J..B\?tt cmHeight = BOTTOM BEIGHT_240;

i2ipStripOffset = ZIPSTRIP_OFSSET 240;

10 else

15
if (fReadRigh && ifReadLow) .
N iLineQffset = ZIPSTRIP_OFF SET_240;
else

20 )

if (GAtoBmp (ulFrontWidth,
ulFrontHeight,
. (PBYTE] pImageFront,
25 m_pbUncompressed,

ilLineOffset = 0;

s

i,
0} t= Q)
return ~1;
30
if {(ulFrontOrientation == 0)
BitsToBytes {m pbBytes, m pbUncompressed + {ulFrontBeight -
(iStripHeight + iBottomReight -+ ilineOffset)} * ({ulFrontWidthk + 7T) g/ 93,
13 (ulFron;Width + 7 / 8, (ulFrontWidth + 7) / 8, ulFrontWidth, iStripHeight) ;
else .
{
. BitsToBytes (m_pbBytes, n_pbOncompressed +  (iBottomfeight +
iLineOffset} * ((ulFrontWidth + 7) / 8}, (ulFrontWidth + 7) 7 8, {ulFrontWidth +
40 7) / 8, ulFrontWidth, iStripReight): .
FlipBuffer (ulFrontWidth, iStvipHeight);
1

43 RemovelongLines (ulFrontWidth, iStripHeight, ulFrontResolution);
if (fDebug)
m _fp = fopen ("\\VISION\\MICRREARD.TXT", ™u");

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

if (iResult != 0}
55 {
if (ulFrontorientation == 0)
{
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add dec

add add nov

sub mov and novzx add bswap add add nmov a géw%9§205E

and add add bswap eax add bl, ah 35 40 45

: 0101
PCT/ USQO / 06939 the total nunber of the 8 neighborhood ecx, Ox010i 01
j TWdth @aXeyshs77esSi , pbBytes esi, eax esi esi,iWdth q@g{,jsgg?é)” eax

ebx, al bl
esi,iWdth

ah

eax bl,ah esi, iWdth eax,(esi] eax,ecx ) eax

eax,[esi) eax,eux bl,al

10

15

20

25

30

35

40

45

50

55

26

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

FlipBuffer (ul¥FrontWidth, iStripHieight);
} .

alse
] ) . BitsToBytes (m_pbBytes, m_phUncompressed + (ulFrontHeight -
(iStripHeight + iBottomHeight)) * ({ulFrontiWidth + 7) /7 8), [ulFrontWidth + 7/
8, (ulFrontWidth + 7) / 8, ulFrontWicdth, istripHeight); .

RemoveLonglines {(wlFrontWidth, isStripReight, ulFrontResoluticn) ;

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

if {iResult != )
{

if (plmageBack == NULL || ({ulBackResolution I= 200 &
ulBackResolution !m 240} } '
C {
if [£Debug}
{

Eclose (m_fp);
m_fp = (FILE *) NULL;
} !

return ~1;
}

if {nlBackResoluticn == 200)
{
iStripHeight = STRIP_HEIGHT 200;
iBottomHelght = BOTTOM EETGAT 200;
iZipStripOffset = 2IPSTRIP_OFFSET_200;

if (fReadHigh && | fReadLow)

iLineDffsect = ZIPSTRIP_OFFSET_ZOD;
else

ibineOffset = 0;
}

{ .
iStripHeight = STRIP HEIGHT 240;
iRottomHaight = BOITOM_HEIGHT_240;
iZ2ipstrip0Offset = ZIPSTRIP OFFSET_240;

else

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

}

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

iLineQffset ='Q;
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bl ,ah k,ebx if (k<5k at |east, this probably isn't a charactegr, cont.inue;
(Characters200(0]); k++) 50 /wiResults for -0; // If 5 arehgf“¥BF$PQ4- 0;
k < sizeof (Characters200) / sizeof iThreshold - Characters[k] iDifference;
i Char W dt hwieh@ligagtzer s[k) i Wdth; i Char Hei ght Char act er s[gerisgia it ;
pbArray = Characters[k] pbArray; ix = Characters[k] iX; This section is
repl aced by the assenbly bl ock bel ow for speed Y++) 55 for (Y O; y <
i CharHeight & i Threshold > 0; { for (x - 0; x < iCharWdth & i Threshold >
SUBSTI TUTE SHEET (RULE 26) 28 August 2684 WD 01/67377 PCTI US01/ 06939 32 d
1) if (pbArray[Y * iCharWdth + x) -- 5i+x - jX) -MO){ if (mpbHytes | (]
+y) * iWdth + i Threshold -- 1; ) a 2}else if (pbArray[y * i CharWdth + Xx]
10+ x - ix] !'- 0)l if (mPbBytes [ofj + y) * iWdth + i Threshold -# 1; 15)
} *lasmeax, j nul iWdth 20add é—ax,im ;Sub eax,iX

5 ' 15 [fD?bugJ

. 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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novedi eax 25add, ; Thisi edi,pb%tes &m pbBytes[(] + (y = gg%% ¢ 8@ +
I + (x0) - ix]s apbArray((y - 0) * i CharWdth)novesi, pbAxra 5%%& t end
of each linenov edx,i Wdth Addst oEll subedx, i Char Wdth 35nmowebx, i Char nei ght
11 : nov- ecx“kﬁhg%W6dth 12:cnPbyte ptr [esi], 1 jel3, Check 4R&Ris6His9d UP J g 14
to count downinc esi ; Check incedi 455ubecx | jg 12 addedi, edx subebx, 1

j g11 50j npl6 13.cnpbyte ptr [edi],O0 jne 15 ; Countas deC|ThreshoId 55m ssi ng
pel many, we're donejlel6;1f too SUBSTI TUTE SHEET (RULE 26) 28 August 2004
WO 01/ 67377 33 5 i Threshold; ]0 19 'ext28a' pel 15 nmany, we're done 20 25

Characters.[k] . cCharacter; ; If too

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 (£Debug)
{
fclose (m_fp);
45 m_fp = (FILE *)} ROLL;
}
return 2;
}
50 else
{
if (fbebuqg)
DumpBufier (ulFrontW;dth, iStripHeight);

55 if (fReadLow && fReadHigh}
{ )
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if (i Threshold > 0 &% j - Characters[k] , iY >= 0) (iResultal 30
ChaS acters(k) i X + Characters[k] .Resulti RightSide; ix ch%l?é&%%f)ﬁ‘} 1Y;
Result [iResults] iY - j 35 40 45 50 55 SOVETSING figure out what it is
cnp byte pifod@dsd. 0 je 15 dec i Threshold ; Count as || e plgkdindofc €Si
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 inp 16
Result[iResults] Result[iResults] Result [iResults] Result[iResults]
Resul t[i Results] PCT/USO /06939 ilndex g k; fValid = TRUE; fflidden -
FALSE; fShadow - FALSE; . iScore Result[iResults] , clnsertBefore - O;
Result[i Results] clnsertAfter - 0; Result{iResults++] cCharacter } if
i Results > 0) Got '0' && B =T . 1f (IResults == 1

( ) {iBottomHeight +{iz195£:3§§§i?% ,(us%g%aiﬁf; -,() ,mgfb"?:fi’;p:::‘,f?;tl +

/ 8 (ulFrontWidth + 7) / 8, ulFrontWidth, iStripHeight); e 7

5 : FlipBuffer (ulFrontWidth, istripHeight):

. RemovelLongLines i i i i
lFrontResolution) ; g (ulFrontWidth, istripHeight,

10 ) ReadStrJ. ErOH i h ad strj Hel ht strH h
. D {ul tWidt ] i P i g F m i g ,
ulFI OntRESOll:l tion) H

}

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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{ if (Result[] . cCharacter [ if (iChars > 0 && Char[iCharg - %}9}'0
CCharacter >= SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 81/8%3$7%%% 5 10

'9" && PCT/US0L1106939 Char[iChars - 1] - cCharacter < abs (Result[0] iY
Char [ i Char ygorkbs7yY) <_ (ulResolution - 200 ? 3 : 4)) el s@¢ oﬁ%awt[].)
cCharacter '8") Result[].] cCharacter ~- 19') 20 Result[].] cCharacter
"6') 25 Result[iResults - 11; else ) F Char[iChars] = Result[()], (Used -
FALSE;, Char[;Chars] - Result (0]; else if (iResults - 2) if (Result[(
cCharacter a '5" && '8 && '4' && Char[jhpChars) . cCharacter ) 30 35 40
Result[].] . cCharacter Result[1l] . cCharacter Result(lResults - 1]; = else
if (iResults =3) f if (Result(0] cCharacter - '3 && && Result][?2]

cCharacter a '8;) Char(iChars] - Result[2]t else if (Result (4)
cCharacter - 158iz&% miS&umesult[2] . cCharacter -- 191) Char[i Chars) -

Result[].]; return -1000;

#alse

10 oy

m,

Zy
iLast,
iStart,

15 iXStart,
iState,
iCount ]
iChars,
iRejCount,

20 _ icharCount,

' - - iControlCount,
iPixels,
ibirectien,
. iUsa,

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

30 iScore,
iHighScore,

- 1LowScore,
iHighCharacter,
ilowCharacter,

35 iPercentage,

iX;
MICRResultType Char [MAX ALY.OWABLE_READS],
h -— “ch Resnlt[MRXJALLOWABlﬁLBERDS]; -
aracter e aracters = ulResoluti = ?
40 Charactorcoeny: vp ( solution 200 ? Characters200

. CharacterType *Shadews = (ulResolution == 200 ? Shaduws200
Shadows240) ;
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++)

{ .
if (m pbBytes[j * iWidth + i] == 1)
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151 -- 181 I Char[iChars] CharjiChars] . cCharacter | 45 e
Char[ichars] - Result (13: &else if (Result[0] cCharacter Cﬁ%?ﬁgﬁﬁgpgi
el se

Result[0]; else if (Result[0] cCharacter CharfiChars] = Result(l);

Char [ i Char glg fiks87) Char (i Chars) - Reault[iResul.ts 50 55C§hb9ﬂ&%ﬁf sonme
Char[i Char s] cCharacter - "?'; ] if (fused) { 1iChars +=

(ulResolution - 200 ? 57: 6); SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO
01/ 67377 PCTI USO1/ 06939 35 j +- (ulResolution - 200 ? 23 : 27); [/ Junp
vertically as well 5 break; } 11U} } k5 if (mfp (FILE *) NULL) { fprintf
(mfp, "BEFORE post proce55|ng\n") for (i - 0; i <iChars; i++) fprintf
(mfp, "Char %€ at X; %, Y-%\n", Char[i] cCharacter, de|].IX

Char[i] 1Y), fpriritf (mfp, ----------- ----- ---\nA) } 20 // First,

go through and rAwRYGenyiesi GPiatiorapisibs ARAY 6. AL DELOW e AN 30

35 } i Chars - - ;_:ll_ixels that are set on.
_asm

3 {
nov ecx, 0x01010101
mov eax,j
mul iWidth

1 add eax,i

0 . mov. esi,pbBytes
add esi,eax
dec esi
sub esl, iWidth

15 mov eax; [esi)
and ean, ecx
movzx ebx,al
add bl,ah
bswap eax
add bi,ah

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

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

: add bl,al

30 add bl,ah
bswap eax
add bl,ah
mov k,ebx
}

35

if (k < 5} - // If 5 arent't
at least, this probably isn't a character set
continue;

40 iResults = 0;

for (k = 0; k < gizeof (Characters200 i
(Chazacters200(01); k++) )/ sizeot
{

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

ix = Characters[k] . iX;
50 s e
This section is replaced by the assembly block below for speesd
" for {y = D; y < iCharHeight &g iThresheld > 0;
y ;

55 {

. for {x = 0; x < iCharWidth && iThreshold >
0; H++)
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}oif (mfp !_ (FILE *) NULL) fprintf (mfp, "After Above/Be re \n");
40 for (1 - 0; 1 <iChars; i++) { |If (!Char[i) . fValid) ég}gﬁgﬂ%@ﬁ%
fprintf (mfp, "Char % at X=%l, Y=%\n", Char EI] 45 cCharacter, Char[ij

i x, ChargidowerdsY); 1 fprintf (mfp, n---------------- Ferysobisdy 50 /1
VWi p through and renove any internal weird reads for (i - 1, 1 <iChars -
1, i++) if (Charti + 1) . iX- Char(i - 1) . iX < (ulResolution - 200 ? 29
55 35)) //- This is between two apparently 'real' characters { if (Char(i]
. IX- Char Bl - 1) - IX> (ulResolutigp -= 200 ? 22 : 26)) for (1 - 1; i <
iChars - 1; 1++) { if ((ulResolution .- 200 & abs (Char[i + 11 iY -
Char[i - 1] 1Y) <= 3 & abs (Char(i) . iY - Char[i - 11 . iY) > 8) 11
(ul Resol ution - 240 && abs (Char[i + 11, iy -- Char(i - 1) iY) < 5 &&
abs (Char[i] iY - Char[i - 1] . iY) >- 10));Eq&m&kmﬁyh,ﬂjmﬂﬁdb§hqﬁs 3,*)
Char(j] = Char(j + 11; SUBSTI TUTE-SHEET (RULE 26) 28 August 2004 WO
01/ 67377 36 foi -(kStﬂije--oJI Count - i = 0; i < iCHaf"sPbBYEsiif +(y) Chalpf +.
fValid) continue; Char{i] . fValid - FALSE, 5 } PClzM3QAH6939 if (mfp !_
(FILE *) NULL) fprintf {mfp, "After Internal {inter character read
removal\n't); =A@ for (i i < iChars; i++) {°® 9% 10 PhareE Y ¢ ictarbiay + =)
continue; fprintf (mfp, "Char % at X=%$d, Y=%l\in", Char[i] .15 cCharacter,
Char[i] . iX Ehaglidesuiogf) } fprintf (mfp, "£- (m_.PbB&ﬂ:eS[U-'*w - dwider-+ -\ n"}
} 20 Next, strip out any characters after a vallqiﬁgggﬂ; 2§ 30 35 40

}

15 )
i—/ ]
__asm
20 !
! mov eax,j:
’ mal iWidth
add eax, i
sub eax,iX
25 . mg; edi, eax
. a edi, pbBytes #Thi i
em pbBytes{(3 + (y = 0)) * iMWidth + 1 + (x = 0) < 4%y . -8 e
mov ’ esi,pbirra T
30 &pbArray({{(y = 0} * iCharWidthj P o his is
mo; edx, iWidth
su ;
at end of each line edx, iCharitidth FAdds to  EDI
35 . mov ebx, iCharHeight
11: mov -ecx, iCharWidth
_ l2: cmp byte ptr [esi],1
je 13 :
46  to count up J Check
] 14 :
to count down ¢ Check
ine esi
inc edi
45 sub ecx, 1
Jg 32
add edi, edx
sub ebx, 1
jg 11
50 Jmp . 1é
13: cmp byte ptr [edi],O0
jne 15
dec iThreshold H s
55 nissing pel iThresho ount as
jle 16 ;If too

many, wa're done
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switch (.State) { case 0: if (Char{i] cChar act er IState(%?"ﬁ Qzﬁﬁlf
Char{++) . fvalid = FALSE, else i++) $! ) case 1. if (Ch
cCharacter { if (iCount > 8) iState = 2; else break; 45} |Count += 1,
case 2: Cheyddiersr7(Valid = FALSE, break; } 50 if (mfp P_CT('[EbLL&Q:;g) NULL)
{ fprintf (mfp, "After post anount rermval\n")' for (i O < i Chars;
i++) { 55 if (!Char[i] . fValid) continue; SUBSTITUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 PCT/US01/ 06939 37 5 _10 15 1Q 25_ Now, renmove any
|l eading and trailing reject characterssgor (i = 0; i < iCharsi i++) { if
Char[i] . (Valid) continue; elseif (Char[i] cCbaracter = Char[s]
fvalid - FALSE, else break; } for (i iChars - 1; i > 0; i--)
' ine esi
inc edi
sub ecx, 1
5 ig 1z
add edi, edx
sub ebx,l
dg 11
Jjmp 16
10 14: cmp byte ptr [edi),0
je 1s
rextra® pel dec iThreshold ;Count as
i .
15 many, we're dene Iee 16 iIE too
15: ine esi
ine edi
sub ecx,l
20 ) jg 12
add adi,edx
sub. ebx, 1
jg - 1%
le6:
25 }
if (iT?reshold > 0 & j - Charactezs[k] . iY >= 0)
Result[iResult . - i -
30 characters[k} . iX + Charactersfk] . iRightSigzz . -iX :
Result [iResults) - iy - -
Characters[k] . iY¥; i
Result {iResults] . iIndex = k;
Result [iResults] . fY¥alid = TRUE;
35 Result [iResults) . fHidden = FALSE;
Result {iResults] . fShadow = FALSE;
Result [iResults] iScore -
iThreshold; . .
: Result[iResults] . cInsertBefore = 0;
40 Result[iResults] . ¢InserthAfter = 0}
Resnlt [iResults++] cCharacter -
Characters[k] . cCharacter:
' }
}
45 .
.LE [iResults > 0) l/ Got
SOMETHING, figure out what it dis :
{
. 50 BCOL fUsed = TRUE;
if (iResults == 1)
{
if (Result([0] . cCharacter == -1}
{
55 if {iChars > 0 &&

o' &&

Char {iChars -~ 1]

SUBSTITUTE SHEET (RULE 26)

. cCharacter >=

U



{ if (!Char [i] - (valid) <continue; elseif (Char[i] . raCt‘%zOOzt
Char[i) - (Valid = FALSE;, else } 30 35 40 45 50 fprintf (m g

R LR \n"); // Renove any leading and trailing multiple
control chfilesss for (iLast - -1, i 0; i CiChars; i+popdsefddohar(i)
fvalid) continue; else if (Char[i] . cCharacter -- '<' 11 Char[s] .

cCharacter - "#f' Il Char[i] cCharacter = "'$" |l Charlil cCharacter {
if (iLast >= 0) Char[ilLast] , fvalid - FALSE;. 55 ilast - i; } else
fprintf (tu fp, "Char % at- Xr-%l, Y-%4\n", Char[i] cCharacter, Chari]
LX, Chari] . iY); } fprintf (mfp, €, -.-.. .. . ----------------- \n") ;
break; if (mfp 1= (FILE *) NULL) fprintf (mp, "After Ieading/trailing
reject renoval\n"}; for (i - 0; i < iChars; i++ I Char L (valid)
conti nue; fpr rortés (m f p, "Char % at X-%l, Y-% aﬁmhi‘fﬁar Hi 1 cChaerriemact er
Char[i] . : SUBSTI TUTE SHEET (ReAE %;ulem AUQustn200.4 VO
01/ 67377 38 55 %t} B&%%ﬁ ) 1‘} 0¥ <7 'HAgPeionys= 200.2 B Ch) S -l
(! Char[s] fValid) continue; else if (Char[ise. ﬁjﬁf’%ﬁ?‘c g Res“l @']' 11
Char[i) . aCharacter -- "#' 11 fUsed = FALSE;
- else }
10 . Char[iChars] = Result{0];

}
else if (iResults == 2)
{
if (Result{0 . ¢cCh == tH
15 Result([l] . eCharacter == '8') . fol arectex ; o
N Char[iChars] = Resultil]:
else if (Result[0] . eCh t o tGY
Result({1l] . cCharacter == '9%) o Rrasker o e
20 Char[iChars}] = Result[0];
else if (Result{0] . cCh 14
Result{l] . cCharacter == '§') o offaracter == M7«
Charl[iChars] = Result[1]:

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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if Mast >= 0) Char[iLast) . Valid - FALSE, 15 20 25 30 35 42%&}5.@35'&302

| Last } break;
cChar act er,

Y %\ n", f@dakhgmf | P o---oooooooooe e - Char['bc‘i‘ﬂ%@fn%ﬁiﬁr -
Char(i] cCharacter (n- fp, "After for (i = 0; i < iChars; 1++)

(!'Char[i] . fvalid) «continue; fprintf (mfp, "Char Char[ll . a .X,
Charlil iY); } // Pack the file character array before the next for

j e0; i <iChars; i++) if (Char[i) . kYaiid) Char[j++] - Charli); iChars
- J; step Char[s] // Then strip any single characters left of the TR field
that are not '2' (for Qualified Returns) '2') if (iChars > 12 &&

Char (1) cCharacter a '<' && Char[o] . gCharacter 50 555 for (i

< iChars; i++) Char[s] ﬂ-ﬂ}ﬁ&lrlnchl})as Je@ér‘gmes"l’f‘“’irf?ﬁ?ﬁ F-20F| LE *)
NULL)

5

10

15

20

25

30

35

40

45

50

55

break:
}

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

fprintf (m fp, "BEFORE post processing\n");
for (i = 0; i < iChars; i++)
fprintf (m fp, "Char %ec at X=td,
cCharacter, Char[i] . iX, Char{i] . iY);
fprintf (m fp, " -=\n");
}

it (mfp!- (FILE *) NULL) fprintf renoval £
| eadi ng/trailing % PCT/USOL/ 06939 nultiple delimter at X=%l,

Y=%d\n", Char{i)

// First, go through and remove any significantly above and below

chardcters

for {1 = 1; i < iChars - 1; i++)
{ .
if ((uiResolution == 200 && abs (Char[i + 1]
i¥) <= 3 && abs {(Char{i} . iY¥ - Char[i - 1] . iY) >= 8) 1]
{(ulResolution == 240 && abs (Char[i + 1}
i¥) <= 5 && abs {Char{i] . iY - Char[i - 1] . 1i¥) >= 18))
{

for {3 = 1; J < ichaxs; j++)
Char{j}] = Char{j + 11;

iChars -= 1;
}
}

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

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

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

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

v i¥ - Chazr[i - 1]

. iY¥ - Char{i - 1] .

Y=%d\n", Char[i]

{
if {Charf{i + 1] . iX - Char{i - 1} . i¥ < {ulResolution == 200 2 2D

: 35)) // This is between two apparently 'real' characters

{
if {(Char{i] . i¥ = Char[i - 1} . iX > {ulResolution == 200 7

22 @ 26}))

SUBSTITUTE SHEET (RULE 26)
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{ fprintf (mfp, "After non RIC renoval\n") ; SUBSTI TUTE S ngﬁ%PthJIZIIEO%G) 28
August 2004 WO 01/67377 39 5 10 15 20 25 30 35 PCT/|1S01/ 069
ichars; i++} if (!Char[i] . (valid) Continue; fprintf (mfp, "Char % at

X=%l, Y—‘Vﬂ\ﬂﬂgu@ﬁr(i) cCharacter, char[i] . iX OChar[i)poraissieeeddrintf (m

fp, "---------------- .--\n"} // Now go through the string and renove any
consecutive strings of three or nore del imters. Renove the mddles for
(iLast - -1, 1 - 0; i <iChars; i++). { if (Char[.] acharacter -a '<' I)
Char[i] ccharacter - "# (I Char[i] cGgaracter -- '$ El Char[i]
cCharacter if (i +1 > iChars) if (iLast >= 0 & 1 - ilLast.>=2) for (j'
iLast + 1; j <i; j++) } Char[i] fVvalid - FALSE, else } else if (ilLast ~-
-1) iLast - i, } ( if (iLast >3 fv1<.!ras >_2) { for (j -ilast+1;
3+1<i; j++) } 40 ilLast } 45e359 éﬁ] AT FALSE, i f (mfp !'- (FILE

*) NULL) fprintf (mfp, "Aftercmwlpwwmsn;er removal\n"); for (i =
0; i < iChars; i++) fprjntf (mfp, "Char % at X-%l, Y-$d\n", Char[i)

if (nLjp 1= (FILE *} NULL)

10 gg:i?zfﬁlg'fg,("ii;:;sfn:::?al {inter character) .read removal\n"}:
if (iChar{i] ., fvalid)
continue;
15  cCharacter, Char[ifpfigif CJ:E{E? . ;ggir s ¥, Yewdwat, Charii
fprinti’ im_fg, "™ \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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cCharaoter, Char[i] . IX, Char[i] . iY); fprintf (mfp, 98@%?@0%
c e

------- Nn")} [/ Pack the file character arra

next step, also verify we're on the right track 55 for (i =j = 0;

i Chars; | +§loetferdH (Char[i] fValid) SUBSTI TUTE SHEET (RUI?%T 1/ 39August
2004 WO 01/ 67377 PCT/ US01/ 06939 40 Char[j++] = Char[i]; ?d@%

ars -

j; for (iRejCount = iCharCount w i Control Count =i 0; 1 < |Chars |++) {

i f (Char[s]

cCharacter > '0'" && Char[i] . cCharacter <- 191) i Char Count

+= 1; else i f (Char[i] cCharacter | Rejggount +- 1; else if (Char[i]
character iControl Count += 1; ) 15 20 25 30 if (iChars < 7 |1

| Corntrol Count == 0 11 iRejCount >iCharC0unt) return -1; /1 As a final
step, check the gaps for an dde characters we mght have mssed. for
(z =0, z <= i%ﬁfa&taﬂ"ﬁhh{i% F chareliP, 70,1008 DI FB8t i drta"0; Shpidlection <

2;) '9") (

if (z 0) if (Chlar( ) ) cCharacter < el se break; '0" Il Char]z]

. cCharacters > i Direct A% {29 [~Go-tefr-fromheie 35 40 45 3D) ; if
(Char[z] iY >2) iStart Char[z] iY - 2; elseiStart - i;

10

15

1

25

30

35

40

45

50

55

// Now, remove any leading and tralling rejest characters

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

}
for (i = iChars - 1; i >= 0; i--)

{

if (1Char{i] . fvalid)
continue;

else if {Char{i] . cCharacter == 2}
Charii] . fValid = FALSE;

else
break;

}

if (m_fp i= (FILE *) NULL)
{
fprintf (m _fp, "After leading/trailing reject remevalin®);
for (i = 0; i < ichars; i++)
{
if (!Chax[i] . £Valid)
continue;
fprintf (m_£fp, "Char %c at ZX=8d, Y=2d\n" Char[i
cCharacter, Char{i] . i¥, Char[i] . iY); ' ' t

]
fprintf (m _fp, ™ - \n"};
}

// Remove any leading and trailing multiple control characters

for {i?ast = =1, i =0; i < iChars; i++)
if (!charl[i] . £valid)
continue;
else if (Char{i] . cCharacter == '<7 ||
Charf[i] . cCharacter == *#* ||
Char[i] . cCharacter == '$§' ||
Charl[i] . cCharacter == t-1)

{
if {iLast >= 0)
Charf{ikast] ., fValid = FALSE;

ilast = i;
}

else

SUBSTITUTE SHEET {RULE 26)



| XStart = Char[z] . i X - {ulResolr tion - 200 ? 25 : } elsg,if l.Char s)
{ if (Char[z - 13 . cCharacter < cCharacter > '9" 11 iDire??fAﬂlﬁ'(“?ztzf&z
break; '0" if {Char[z - 13 . iY > 2) (Start - Char(z - 1] iY - 2; 50 30);
55 el se el sdis7dshar[z - 1] . iStart = 1; i XStart = Char [pgrrysédosozd X +
(ul Resolution == 200 ? 25 } SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO

01/ 67377 P CTIUS01/06939 41 5 if ((Char[t] . cCharacter < '0" )| Char[z]
cCharacter > '9') & & 1/ Neither is a digit, skip this gap eCharacter >
'9")) (Char[z - 11 . cCharacter < '0" (3¢ Char[z break; 10 // No 15
character 20 ? 25 : 30) ; 25 current character 30 35 40 30); icap - Char|z]
. iX - Char[z - 1] . ix; if (iGap < (ulResolution 200 ? 40 : 48))
excessive gap here break; pjfi(iDrection = 0) Go right fromthe last {
if (Char[z - 11 iY > 2)relse iStart = Char[z -~1] - iY - 2; iStart = 1;

i XStart - Char[z - #P1 Ea=+1( §'RéDetaut iton > &00-1} else if (iDireetion 1)

/[l Go left fsomthe if Jifi GeR- iy (UkfZespl ution - 200 ? 65 78) &&

continue;
else if (Char[i] . cCharacter == tg: ii
Char[i] . cCharacter == '4' ||
10 Char{i] . cCharacter == '8' ||
{ Char(i] . cCharacter o= -1
if (iLast »= Q)
Char[ilast] . fvalid =~ FALSE;

15 ilast = i;
}
elsge
break;
}

if {m fp I= (FILE *) NULL)
{

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 = j;

// 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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i birection > 0 &k Char[z clnsertAfter 1= 0) break; } if ( r{t] iY > 2)
iStart = Char[z] . iY - 2; elseiStart = 1; iXStart - Cha9[}?]‘0[‘15]“?'5)@0-04

(ul Resolution == 200 2 25 } where the This piece of assenbly adds up the
number of Ry@ekerpirxel s 45 suspect missing character 'mayp 11?@80'&,569@ XStart <
(ulResolution 200 ? 25 : 30)) Too far left, don't try it(Brea ; else if

(i XStart > iWdth - (ul Resolution - 200 ? 25 : 30)) 50 Too far right,
don't try it break, j = iStart * iWdth + i XStart - (ul Resoiution - 200 ?
20 : 24) + 2; 55 asm ( SUBSTI TUTE SHERL (RULE 26) 28 August 2004 WO

01/ 67377 PCT/ US01/ 06939 42 sub ebx, ebx npoedx, Ox01010101 nov eai, pbBytes
5add esi,j cnpul Resolution, 200 jne . sl nov ecx,24 inps2 10si: nov ecx, 28
s2:noveax, [esi] and eaxfgdﬁ(gqg bl 4@l _nade bh, 0 add bl, ah adobh, O

if {!Char{i] . £valid)
5 fozt contipue;
rintf (m £ o - ~ .
cCharacter, Char[i] . i¥, Chafif? ] iy}ir ¢ at X=%d, Y=%d\n", Char{i}
]
fprintf {m_f£fp, " \n"j;
] -

10
// Wow go through the string and remove i
any con i
oxr mere delimiters. Remove the middles Y secukive 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 {
c . - 4if {1 + 1 >= 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 (izast >= 0 && i - ilast > 2)
35 {
for (j = ibast + 1; 4 + 1 < i; Ji+)
) 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 %ec at X~%d Y=%d\n" Charfi
cCharacter, Char[i] . iX, Char[i] . iY); ' ’ t
50 fprintf (m_fp, v \n®};
} .
" // Pack the file character array before th t gte) i
on the' wiont trok "4 e € next step, also verify we'ré
55 for (1 =3 =10; i < iChars; 1++)

{
if (Char[i] . f£Valid)
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bswap eax add bl,al Oado bh,e add bl,ah adobh, O nov eax,[esg téﬂﬁg
eax, edx add bl,al adobh,0 add bl, ah adobh, 0 bswap eax 30add
adcbh, 0 add bl,ah 5ado bh, O nov eax, [esi + 81 andeax, edx add bI I ado

bh, O add biw@heasiobh, O 40bswap eax add bl, al 5adc bh, Optqﬁjsm,(,,@gb adobh, 0
nov eax,[esi + 12) and. eax, edx Oadd bl,al ado bh, 0 addbl

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, O bswap eax add bl,al 55ado bh,0 add. bi, ah adobh, O SB??TITgégogHEET
(RULE 26) 28 August 2004 WO 01/67377 7 8 : 9); j++) 43 5 10

PCTI USOL/ 06939 nov eax,[esi + 16] and eax,edx add bl,al adc bh,0 add

bl , ah adcyRp@7sRswap eax add bl,al adc bh, 0 add blp@ ofdh, 0 cep
uIPesqutlon 200 je s3 nov eax,jesi + 20] and eax, edx zﬁjaﬁ%‘P adc bh,
0 add bl, ah ado bh, 0 bswap eax add bl, al adc bh, 0 add bl, adc

bh, D s3.- add esi,iVWdth dec ecx g s2 nov iPiers,ebx }oif (|P|xe|s >-
(ulResolution - 20D ? 80 : 96)) 1/ Do aj 35 nore relaxed check since we

ki nd of know where this is { if (z - iChars)

if ((Chax([z] « cCharacter < *0' || Char
cCharacter > '97) g§& /7 Nelther is a digit, skip this gap (=] )
{Char{z - 1} . eCharacter < *0° || Char[z - 1] .

cCharacter > '5'))
] break;
iGap = Char[z) . iX - Char(z - 11 . iX;

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

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

{
if (Charlz - 1) . iY > 2)
istart = Char[z - 1) . iY - 2;
else
isStart = 1;
20 o
iXStart = Chaxz{z - 1] . iX + (ulResolution == 200,

}
else if {iDirection == 1) // Go left from the

{
if (iGsp < (ulResolution == 200 ? &5 : 78 &%
iDirection > 0 &&
Char{z - 11 . cInsertaAfter 1= 0)
30 break;

? 25 : 30):

25  curxent character

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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TRACE2 ("There may be sonething at the end after 9%, densi 9 " ar[z
- 1] . cCharacter, iPixels); 40 else if (z > 0) TRACE3 (,,Thggé{%égzgg@

sonet hi ng between the % and %, density %l\n", Char[z - 11 . cCharacter,
Char[z] , od@raswer, 1E xels); else TP CE2 ("There maypchfsspewishi ng at
the start 45 before %, density %\n', Char(z] . cCharacter, iPixels);
i Results - 0; iH ghscore 4 0; 50 for 14 = XSt i t 200 ? 9 : 10); i++) 55
i ar - 4, f t iXStart - 4 + (ulResolution { for (j =iStart; j <iStart +
(ul Resolution = 200 { sizeof (Charact |%%5200[0]) - 1); k++) for (k =0; k <
(sizeof (Characters200) / SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO
01/67377 44 5 iRightSide; 10 IS ;This is smpbBytes (j + (y
iAl.ignmentOffset] 20 25 30 35 P IUS(21106939 ( 1Score - 0; iCharWwdth =
Characters[k) Wdth; i CharHei gﬁi‘?: QRacahLarsl k) i Height; pbArray
Characters[k] pbArray; ix - Chasact essfphdytes asm{ nov mul add sub nov
add 0)) * igmdth U ;This is &&Qﬁﬁlﬁﬂigién,z% *i Char W dt h)

sl

jne .

nov 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,C
add bl,ah
ade R

45 kh, 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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; to EDI at end of each line ;Check to count up 40 45 2624 513804
ﬁgggﬁed pi xai 50 55 nmov itov sub may rl: nmov r2: Cmp je |negﬁlnc sub
jg add sub 7g inp r3: cap 71 inc r4: inc inc sub ig add subig
r5: eax, jwdoMesi/d eax, i eax,iX edi, eax edi, pbEytegcraisoioehid dth o
esi, pbArxay eda,i Wdth edx, icharw dth ebx,iCharé&eight ecx,iCharW dt )
+ byte ptr [esi),1 r3 esi edi ecx,1l r2 edi,edx ebx,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 + (ulResclution ==
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++)
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rl r5 byte ptr [edi],1 r4 iScore esi edi. ecx,1 r2 edi, %)ﬁm %‘200!4 ri
SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/ 67377 Char actersg[ﬁ

i Possible; 5 10 iRel axedPercent age} 15 20 45 cCharacter Result[m
cCharacter ywdesarhtzl Ml i Score) ix =i; 25 10Y - j - Charact®iSidslodedo 1Score
- i Percentage; 30 35 ] - Characters[k] 1Y; 40 ilndex = k; fVaU.d TRUE;

fRi dden - TRUE; 45 fshadow = FALSE; iscore = iPercentage; PCTIUSQO /06939
| Fercentage s (iscore * 100) / if (iPercentage > i RighScore) { ilighScore
| Percentage; i Righcharacter = k; } ifg4(i Percentage >= Characters[k] {
for (m0O; m< iResults; mt+) { if (Characters[k] 50 cinsertEefore s O;
clnsertAfter - 0; cCharacter Characters[k] . cCharacter;

{

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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55} { if (iPercentage > { Result (M Result (m Result %g}%g&t%&?k; }

} if (m?=1iResults) { Result[iResults] ix Result[iResul

Result[i Resuits] Result[iResu3ts] Result[iResults) Result[iResults]

Resul t [ i Regyd disghszResul t[i Results] Result[iResults] Res#lshiARsdsl t S++]

| ] SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 46 |1 for (it7se -

O, i = 1, i <iResults:"i++) { if (Result[i] . cCharacter - ,e,) ( iUse
=1i; break; ) else if (Result[iUse] . eCheracter -., '8") break; else if
(Result[i] . iscore > Result[iUse] PCTI}gS01106939 if [iResults > 0 &&

i Pixels < (ul Resolution == 200 ? 500 5 600)) Got SOVETHI NG, figure out

what it is { for (i - O; i < iResults; i++) TRACE3 (" May be %, score 6d,.
possible %\ri", Result[i) . cCharacter, g|c"[____ % i sco;ls .
Char act er [ ResUnkdsbders ik i {eosbenk; . | Possi bl 2% 0 75 &P Tudtl 1.

) if (iPercentage > iHighScore)
i

5
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 }
; }
if {m »= iResults)
{
35 : Result [iResults]) . ix
= i;
] Resnlt [iResults] < AY
= j - Characters{k] . i¥; h -
Result[iResults]
40  iIndex = kj
Result [iResults)
fvalid ‘ = TRUE;
Result [iResults)
£Hidden = 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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else if {Result[i] . iScore -- Result[iUse] 25 iscore &&
3 Pt

Characters(Result[i] . iIndex] . iPossible > Characters|[Res

il ndex] . iPossible) iElse, - I; 30 TRRCE3 (" Substituting %, score %,
possi bl e b &jsrsfresul t[i Use] . cCharacter, Result[iUse) pordRefidse
Characters (Result[itise] . ilndex] . |P055|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 [iDirection a 0) Need to use this new
character as the reference z += 1; } 45 else if (iH ghScore >= 70) Try
final shadow masks for unique match 50 { i Results = 0; iLowScore =
1000000; if (istart > 2) iStart -- 2; 55 (ulResolution else | iStart = 0;

for (i = iXStart - 4, 200 ? 9 : 10): i++) SUBSTI TUTE SHEET (RULE 26) Shift

the string f/
91; j++) sizeof (Shadows200[0j) , k++) 10 Wdth, i}eight; pbArray;
15 1Rl TS5 dot 2 o, sl RSEEE 1 S SRR obbeons 20000 56

iscore = D

10

15

20

25

30

35

40

45

50

55

< iXStart - 4 + 28 A@gusﬂ 2004 WD 01/67377 5 = 200 ? B :

figure out wha

for {i = 0; i < iResults; i++)
. . TRACE3 (" May be %c, score %d, possible
?d\n", Result[i] . cCharacter, Resultfi] . iScore, Characters[Result([i] .
iIndex] . iPossible); .

for (idse = 0, 1 = 1; i < lResults; i++)
{
if {Result[i] . cCharacter == t§t)
{

iUse = i;
break;
1
else if (Result{iUse) . cCharacter == '87)
break;
) else if (Result[i] . iScore > Result[ilse)] .
iScore) :
illse = i;
) else 1f {Resultfi] . iScore == Result[ilse]
- iScore && Characters{Result[i] . iIndex] . iPossible > Characters[Result[iUse]
. iIndex] . iPossible)
i0se = i;

!

TRACE3 (" Substituting %e, score %d, possible
#d\n", Result[iUse] . cCharacter, Result[iUse] . iScore, Characters [Result[iUse]
. iIndex] . iPossible):

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

Char[z] = Result[iUse];

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

Try final shadow masks for unique match

{
iResnlts = (3
iLowScore = 1000000;

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

for (i = 1iXAStart - 4; i1 < i¥Start -~ 4 3
{ulResolution =w 200 2 9 7 10); i++) .

SUBSTITUTE SHEET (RULE 26)



| CharwWdth iCharleight pbArray ix Shadows(k) Shadows][k) ado =
Shadows[ k] if (i-ix<0) <continue; elseif (i - IiX+ iCharM?ggwgg&?%ﬁ%inue;
25 30 35 ;This is &m pbBytes[(] + (y - 0))" iAignnmentOfset) ;This is
&PbArray[ (W * 1 ChaarWdthl 40 ; Adds to SDI at end of bdae

Pl RCREDAAEE o {

ebx, i Char Hei ght 45 50 55 [esil,l ;Check to count up 47 P
for (j - i1Start; J < istart + (ulResolution asm{ nov mul add sub nov
add iwWdth + i eax,j iWdth eax, i eax, ix edi,oax edi,pbBytes + IX

0) + nov nov sub inc inc sub jg add

{
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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U'E 26)

sub jg inp esi,pbArray edx,i Wdth edx,iCharWdth ecx,iChag%é%%gfﬁﬁxte

ptr g3 e51 edi

ecx,1l g2 edi,edx ebx,| gl g5 SUBSTI TUTE

28 August 2004 WO 01/67377 48 PCTI USOL/ 06939 [edi), | q3; anpbyteptr . 114 5;

Count as ngichedsmi xel Incq iScore inc esi qg4:inc ed
aub ebx,1 jqggl Y5qg5: } if (iScore <- 2) 20 { If (iScore

g2 add edi, edx

< i LowSCor e)

10

15

20

25

30

35

40

45

50

55

48

13z
[edi], 1 e o

inec
;Count as matched pixel

q4: inc
inec
sub
Jg
add
sub

Jg

g5:
}

if (iScore <= 2}
{

10603910, | O

byte ptr

qd
iScore

esi

edi
acx, 1
g2
edi,edx
ebx,1
gl

1f {iScore < iLowScofe)

{

iLowScore -

iScore;

ilowCharacter = k;

}

for (m = 0; m < iResults:

m#+)
{
if
cCharacter == Result(m]) . cCharacter)

Result{m] . iScore)

{Shadows [ k]

{
if (iScore <

{

Result[m] . iX = 1i;
Result[m] . iY = 4+ 2;
Result[m] . iScore = iScore;
}
b}eak;
}
}
if (m >= iResults)
{
. Result [iResults .
iXx - iz :
R .
iy -3 %2 . esult [iResults]
R s
S Tndex - ks esult [iResults)
R .
fvalig - TRUE; esult[iResults]
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{ 1 LowScore 5i Score;ilLowCharacter = k; } m+)for (m= 0, m
Result(n)cCharacter)if (Shadows| k]

cChar acter -

{ 35Result

n?ﬁgaﬁg@@ie)|f

(iScoreC{ Result[n] ix =1i; Result[n] i1 7C- ] + 2; 40 Result[n
i Score- i 6]73745br eak } i f (m>- i Resul tS) { 50 ix - PbT/USOl/06939
Result[lResuIts] 51 Y =] + 2; Result[ iResults] iindex - Kk;

Result[i Results] (Vvalid - TRUE Resul t[ i Resul t s] 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 '1")
fRidden = FALSE; ResultfiResults) .
. £8hadow - TRUE; Result[iResuits)
iScore - 1Scoze; Result([iResults}
cInsertBefore = 0; Result[iResults] .
10 cInsertafter = 0; Result{iResults]
R 1t[3
iPriority = Shadews[k] . iPriority: esult{iResults]
. Resnlt[iR .
15 cCharactexr = Shadows[k] . cCharacter; o [Results+i]
}
¥
}
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;
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} PCT/US01/ 06939 Result[i Results] Result[iResuits] hts]
I Resu?fb'[t"{gkﬁsu t s+4j

|1

Result[i Results] Result[iResults) Result ti-Results]

} if (iResults >0) { if (iResults 1) iUse - 0; else if (iResults - 2) {
i f {Resultmoyﬁ-;%haracter '60) Lose = 1; else if (Resulgeqlddpiesegdharacter
iUse = 0; else if (Result[0] . cCharacter iUse = 01 else if (Result[Il] .
cCharacter else 40 Luse - 1; Luse -1; /1 W have 3 or nore (iUse = -1, i
O; i <iResults; 45i++) { iLowScore)if(Result[i] iScore 1 50if (iUse -_ -1)
it3se i; else { 55iPriority = Result(itsgej . iPriority)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:
) }
iPriority < Result[iUse] . iPriority) sise if (Resultll) .

S
iUse = i;

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

{

. TRACEZ (" Shadow substitutin
IS5 %d\n", Result[iUse] . cCharacter, Result[iUse) . iScore); g #e. score

. 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 "
cesults\n") s { Shadows had NO
alse
_ TRACEZ (" Shadows had %d results
scora was %d for T"%c'\n", iResults, iLowScore, Shadows[iLowCharacter] .
40 cCharacter); .

if {iResults > 1)
45 =y, éRACEO " Shadows may have been
for (i = 0; i < iResults; i++}
cCharacter, Result[i] . iScore); TRACE2 ("%c,%d ", Result(d] .

50 ) TRACEO {"\n");
}
if ({iDirection == §)
: Char[z - 1] . clnsertAfter = '?';
55 else .
Char{z} . cInsertBefore = '2';
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550 iPriority < Result[itTseJ

i Results > 0) { TRACE2 ("

"Result[iUse] . cCharacter, Result(iUsegj
character {@rofhs77 1 Chars; i > z;

11; iChars +- 1; Char[z] = Result[iUse];

use this new character as the reference
Inserting a direction Ord ni sread,
i Hi ghScor e,

TRACE3 (11 Shadows had %l results,

Characters(iflighCharacterj
'score was

iPriority) ) 10 } else if
Shadow substituting %,

i--) /] Shift the

SCore was

score 1%8 83@?15:2084 5

string ri ght one
%%hfsbﬂm@w(:har

i f (|D|rect|on ~ 0)

Z+=1; 30 35 ) { TRACE3 ("

%l for "%'\n", iDirection,

cCharacter); results\n"); else

%l for "%'\n", iResults,

i Score);
[P -
to

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 3} it]se - i; if (|Direction = 0) Char|z
- 1] clnsegt After else ; Char[®%f® 'imcl nsertBeore ="'7?";, PCT/US01/ 06939
break; } else if (Result[]j ) rection 4= 1;

else

iDirection 4= 1;

}

10 }
if (mpr {= (FILE *) NOLL)
fpr;ntf (m_fp, “After hidden character extraction\n");
15 for {1 = 07 1 < iChars; i++)
if (Char(i] . fRHidden)
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): ' i chaxlil .
25 fprintf (m _fp, " \n™;
}.
// LAST THING TO DO BEFORE BUILDING RESULT STRING. If t i issi
left or right symbols, create one smount ie missing
30 for (iCount = iState = 0, i = iChars - 1; i >= 0; i--)
{ .
if (iChar{l] . fvalid)
continue; '
35 switch {iState)
{
case D:
if (Char[;] . cCharacter == T'§t)
{
40 ilagt = Charfi] . iX;
lstate = 1;
H ,
else if (Charfi) eCharacter >= '0' && 1
cCharacter <= '9'} charli]
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[i} cCharacter »>= '0' &&

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

{
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SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WO 01/67377 PCT/ y@%,jg{}%%gzﬁl
iDrection +1; 1 5 10} 15 20 25 else } } else iDrection I1Direction
+ 1; if (mfp (= (FILE *) NULL) fprintf (mfp, "After hidden character
extracti onwdgieraFor (i - 0; i < iChars; i++) if (Char(ilpcraisiskdsn)
fprintf (mfp, "Char & at X"%l, Y-%l, H DDEN Score %l\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=%l, Y=%$d, SHADOW Score
%\ n", Char[s] . cCharacter, Char[i] . #X, Char[s] . iY, Char(i] . iScore);
else fPrintf (mfp, "Char % at X=%, Y=%$d\n", Char Li] cCharacter,

Char[s] , i X Char[i] , iY); fprintf (mfp, "------- B \n");
/1 LAST THI NG TO DO BEFORE BUI LDI NG I g_HLT STRING | f anount is mssing
left or right sysmbakssscreate one 307 o7 (i COUMti!=" i*&t<afdResoiytion =G4rs -

1; i >=0; i--)_.if (UCharti) . (Valid) cestirmuenB5 W teRedobSt& &) 20d
case D: 40 4% ctlara®er < 191) 50 if (%ar [l] cCharacter { ilLast Char[i]
01X, iState =1; ] else if (Char|iike- c8aratt er > 'D && Char[i] else
break; 55 : i=0;
10 else if {iCount == 10 && Char{i] . cCharacter i= '$")
Char[i + 1] . clnsertBefore = '§';
% = 03 // We're all done
15 else

if (Char{i} . cCharacter n= -y
Char{i] . £fValid = FALSE;

i=0; i
20 : ' // 2ll done
ilast = charfi] . ix;
break;
25
case 2:
if (iCount < 20 && Char[i]l . cth =
Char[i] . cCharacter <= '97} ] celaracter > o s
30 o |
f [ilast - Ch i] . i =
29 1 35) &a ar{il] i¥ < {ulResolution 200 2
iLast - Ch il . i e
222 5 26) ar[i] iX > (ulResolution 200
iCount += 1;
35 else
. . i=0;
else if (iCount == 10)
{
. 40 Char[iChars = 1} . cInserthifter = '§';
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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{ 1Count iLast iState } 1; Char ii , ix; 2; t i =0; ﬁéﬁ}%@tioﬁhl

done' case 1:

cCharacter <= '9') SUBSTI TUTE SHEET (RULE 26) '0' && 28 August 2004 WD

If (iCount < 10 && Char[i] . cCharacter >- Char

01/ 67377 Sdchoildds735 20 32 : 38) && ? 17 : 20)) PCT/ USO1/pg&R30dchas( i Last -
i 10 &&

done

done

Charli] . iX < (ulResolution - 200 ? else ] else if (iCaurit -

Char[i]. cCharacter { Char(i + 1) . clnsertBeforei =20; // Wre al
else | iLast - Char[i] . ix > (ulResolution = 200 icount + 1) i - O;
(Charli) . cCharacter -- '-') Char(!] s3 fValid - FALSE, i =0; // A

{ if iLast - Charji.] . i]f; 25 30 35 40 45 break; case 2: if (iCount <

10 && Charli]

10

15 -

20

25

30

35

40

45

50

35

cCharacter >='0" && Char[i] . cCharacter <_ '9")
strxResuvlt . Empty {};

for {z = 0 z < iChars: z++)
{
if (!Char(z) . £Valid)
continua;

if (z > 0 && Char[z] . iX - ilast >= {ulResoclution == 200 ? 40

{

if (Char(z) . iX - ilast >= (ulResolution == 200 2 65 : 78))
gtrResult += 1

else if (Char{z] . clInsertBefore == 0 &z Char{z -~ 1)

48))

clnsertAfter == Q)
strResyult 4= * ';
¥

if (Char[z] . cInsertBefore != 0}
strResult += Char[z} . cInsertBefore;

strResult += Chariz] . cCharacter:

if (Char{z] . cInsertAfter I= ()
strResult += Char[z] . cInsertAfte:;

ilast = Char[z] . iX:
)
if (anp != (FILE *} NULL} /f Dump where the chars are
int x,
¥

for {k = 0; k < iChars; k++)

i .
%Charwidth = Characters[Char{k] . iIndex] . iWidth;
iCharHeight = Characters[Char([k] . iIndex] . iHeight;
pbArray = Characters[Char[k] . iIndex] . pbarray:

J = Char[k) . iY + Characters{Char([k] . iIndex] . iY;
i = Char[k] . iX - Characters[Char[k] . iindex] . iRightSide;

for (y = 0; y < iCharHeight; y++)
{

if {3 + ¥y < 0) ’ . // Too near the top
continne;

for (x = 02 x < iCharWidth; x++)
i
if (pbArray(y * iCharWidth + x] == 1)
{

o if (m_pbBytes[{j + y) * iMidth + i + x] !=
m_pbBytes[(] + y} * iwidth + i + ] =
Char(k] . cCharacter; ad
else
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29 : 35) s& ? 22 : 26) ) else 50 { if (ilast - Charlil . i
(ul Resolution: = 200 ? iLast - Char Li] . ix > (ul Resol uti oégzugff)t(?ooﬁmunt

+=1; elsei -- 0; } elseif (iCount 10) { Char[ichars - 1) clnsertAfter
= *$'; if herdrsty cCharacter 1- '$') Charli + 1) . clnsqitBRimds i Ve re
all done i=0; sheet = Charli) iX, 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 . Enmpty (); for (z = 0; z < iChars; z++) {
if (!Char[t] . (Valid) continua; PCTI34SOL/ 06939 if (z > 0 & & Char[z] . iX
- iLast >= (ul Resolution == 200 ? 40 ( if (Char[z] . iX - ilLast >-

(ul Resolution 200 ? 65 78)) strResult + ' 1; else if (Char[s] .
clnsertBefore - 0 & Char[z - 1) cinsertAfter 15 strResult += 7~ ] 20 25 30
0) if (Char[t] g, clnsertBefore !- 0) strResBlPPByresiCharylz] ividgiXnsier t«B  or e;
strResult +- Char[z] . cCharacter; if (LChar[z] - clnsertAfter != 0)

elge if {pbArray{y * iCharWidth + x] == 2)

5
0 if (m pbBytesf(j + y) * iWidth + i + x) I=
16s m _phBytes[{j + y) * iWidth + { + x] =
10 }
} .
}
}
}
15
. return 0O;
#endif
}
20 ..

void CMicrRead::BitsToBytes (PBYTE pbDest, FBYTE rbSrec, DWORD dwSrcwi
dth, DWORD
dwByteWidthSre, DWORD dwByteWidthOut, DWORD dwHeight) ’ ’
{
25  $ifndef MICRDDMMY - .
__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§ * ebx]

mov [edi + 4], eax

add edi, 8
45 dec  epx

ig 12

mov - esi, ﬁbSrc

add esi, dwSrcWidth
50 mov  pbsre, asi

movy  edi., pbbest
add edi, dwByteWidthout
55 mov  pbDest, edi

dec edx
ig 11
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strResult +- Char[z] . clnsertAfter; a .Last - Char[z] . iX; 4.f I
(FILE *) NULL) Dunp where the chars are f int x, Yf 35 40 %AI‘%B&%)&? if
(j +y <0) continue; for (k - 0; k <iChars; k++) f iCharWdth =
Char act er s{ygwfhdsy i1 ndex) i Wdth; iCharHeight = Charactprffst@bioK]
il ndex] iHeight; pbArray = Characters[Char[k) ilndex] . pbflrray; | =
Char[k] 1Y + Characters(Char[k] ilndex] iY; i - Char[k) . iX -
Characters[Char[k] ilndex] iRightSide; for (y - 0; y < iCharHeight; y++)
55 Char[k] . cCharacter; . // Too near sghe top for (x = 0; x < iCharWdth;
x++) if (pbArray[y * iCharWdth + x) -- 1) f if (mpbBytes[(] +vy) * Aidth
+ i +x] !'=else mpbBytes[(j +y) * iWdth + i -+ x] SUBSTI TUTE SHEET
(RULE 26) 28 August 2004 WO 01/67377 54 5 10 8; 0) 16; PCT/U501/06939
m pbBytes ((j +gfdie* iWwdth +i + x) else if (pbArrayjy + i CharWdth + x)
= 2) {if (mbBytes((] +vy) * iWdth +1i + x) IR mpbBytes[{] + y} *
iWdth + 0 +.x] 15 #endif } return 0; 20 25 30 35

; icrRead: :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 iﬂeight)
{
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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} )} } void CMcrRead: : BitsToBytes (PBYTE pbDest, PBYTE pb , %@g@g
dwSrcwW dth, DWORD dwByteW dthSrc, DWORD dwByt eW dt hout , cmééé?‘ elgﬁt)

#i f ndef M CRDDMW _""asm This routine converts bits to bytes nov esi,

pbSrc . noweediszapbDest } sub ebx, ebx nov edx, dwHei ght pbdusiDiseRCX,
dwByteWdt hSrc 12: rnov bl, byte ptr (esi) inc esi 40 45 50 55 noveax,

dwki gh[4 * ebx] nov[edi), eax noveax, dwLow [4 * ebx] nov(edi + 4), eax
addedi, 8 dececx jgl2 novesi, pbSrc addesi, dwSrcW dt h novpbSrc, esi
nmovedi , pbDest addedi, dwByt eW dt hQut nowgbDest, edi decedx jgll SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 WD 01/67377 - 55 #endif } PCT/USOL/ 06939 }
5 void CM crRead: : 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]; {

case 2:
fprintf (m_fp, "-");
break:

case 4:
// fprintf (m_fp, "*");
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 v fp, "\n")

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

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

int i,

40 k,

iMaxLength,

iMaxHeight,
45 iMinClose,

iRef,

h 4

if (ulResclutiocn == 200}

50 {

iMaxlength = 50;

iMaxBelght = 40;

iMinClese = 15;

}
55 else

{

iMaxlength = 60;
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for (i =0; I <iWdth; i++) { bTenp - mpbBytes[] * iWdt Lla

m pbBytes[j * iWdth + i) - m pbBytes((iHeight j) 2U 5833g£ﬁ2004
so,,,,,pbEytes{(iHeight - j) * iWdth - i - 1] bTenp; } } 25 30 1]; if
(I Hei ght 5W®01f6%7 (I 0; i <iWdth [/ 2; 1++) bTerrp m pbB%Q%blmﬁgjgw dt h +
i); mpbBytes(j * Wdth + i) - n1pbBytes[(j * IWdth + 1) * iWdth - i m
pb8ytes[[j] + 1) * iWdth - i - I] mbTenp; } 35 {kendif ) v0|d

CM cr Read: : DunmpBuffer (int iWdth, int iHeight) { 40 #i fndef M CRDUMW i nt

i, j; 45 for (j 0; j

[m PbBytes [ j* iWdth + i]

< i Hei ght;

50{

j++) {s7for (i
caseO:

fprintf

0; I < iWdth;
55casebr eak;

i ++) switch
(mfp, -1:

fprintf (mfp, break; SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WD 01/ 67377

PCTI USOL/ 06939 56 5 cas

br eak;

case 4: fprintf (mfp,

break; 10 is 20

10

15

20

30

35

40

45

50

55

€ e ggrln%f (mfp,

iMinClose = 18;
}

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

istart = i;
for (;i < iWidth && m pbBytesly + i) == 1; i+t};

if (i - istart »>= iMaxLength)
, memset {m phBytes + y + iStart, 3, i - iStart);
H
}

// Any two horizontal lines too close together, remove all batween stuff
for (i = 0; i < iwWidth; it++)

{

£or (y{= j = iState = 0; j < iHeight; j++, y += iWidth)

switch (iState)
A

case 0:
if (m_pbBytes|y + i] = 3)
i
iState = 1;
iStart = j;
iRef = y;
break;
case 1:
if (m_pbBytes([y + i] != 3}

istate = 2:
- else
{
iStart = j;
iRef w y;
}
break;

case 23
if (m_pbBytes{y + i} == 3}
{

if {j - istart - 1 < iMinClose)
{

_ far (iStart 4= 1, iRef += iWidth;

istart < j; iStart++, iRef += iWidth)

m_pbBytes{iRef + i] = 3;
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} 25 30 fendif } case B: fprintf (mfp, "0"); break; case : rHapkf (m
fp, "S"); break; default: fprintf (mfp, "$C', m pbHytes E%%ugﬁl&,i&@% +
1)) ; break; } fprintf Cmfp, "\n"); for (, =0; i { Wdth; i++) fprintf
(mfp, "-"woémmntf (mfp, "\n"); void CM crRead: : Renovealcafighiseso ti Nt

i Wdth, int iHeight, ULONG ul Resolution) 35 ( #ifndef M CRDUMW 40 45 50
int i, 3, k, 1St art, iState, iMxLength, i MaxHeight, iM nd ose,

i Eef, VY; if (ulResolution ~.. 200) i MaxLength = 50; i MaxRei ght 40;

i MnClose = 15; 55 else | iMaxLength 3g60; SUBSTI TUTE SHEET (RULE 26) 28

August 2004 WO 01167377 57 i MaxHeight a 48; i{+linClose = 18; 5 10 15 //
First do horizontal-lines for (y j - 0; Jj <iHeight; j++ vy

iStart = 4;

iRef = y;

isState = 1;
5 )

braak;

}
}

10 // Now remove vertical lines
for (i(= 0; i < iwidth; i++)
15 Eor (y{w J = 0; j < iHeight: 3++, y += iWidth)
if (m pbBytes[y + i1 > 0)
;Start = 5
20- iRef = y;

' for {; j < iHeight && bB . . .
iWidth}; g m_pbBytes[y + il > 0; 34+, y + ‘

05 if (3 ; istart >w= iMaxHeight)

for (y = iRef, Xk = iStart; k < 5; ki+, y +~

iWidth)
, m_pbBytes{y + 1] = 3;
30 ]
}
}
#endif
35
void CMicrRead::InitfalizeThresholds (int iPercentage)
{
#ifndef MICRDUMMY
40
int k,
Y.
Xy
iMin,
45 iMax,
iMaxFontWidth,
iFirst;
iMaxFontWidth = 0;
50 ‘
for {k = 0; k < sizeof (Characters200) / sizeof {Characters200[0]}; k+t}
{
Characters200[k] . iPossible = 0;
Charactezrs200[k] . iNeeded = 0;
55 Characters200[Xx] . ibifference = 0;
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{ for (i - O; i <iWdth; i++) { of (mpbBytes(y +i] { i rt. . LSohyV dt h)
PCTI USOL1/ 06939 for (;i < iWdth & m pbBytes[y + i] -- 1; %%u%u%tipg%/\;rt

>- | MaxLength) nenset {nm‘pbBytes + y + iStart, 3, i } 20} 25} - iStart);
Il Any twopwpdiigoptal |ines too close toget her remove alderaghResn huff

for (1 0; i <i1Wdth; i++) { for (y { - ~iState - 0; J < iHeirght; j++,
y += iWdth) switch (iState) 30 case O: |f 35 (mpbBytes[Y +i] = 3) {
iState 1; iStart j; iRef y; break; 40 45 ) case 1: if (mpbBytes[y + i)
[=3) iState - 2; else break; { iStarsh j; iRef - y; } case 2: 50 if
(mpbBytes(y +i) - 3) { if (] - i1Start - 1 <iMnCose) 55 iStart < j;
i Start++, i Ref += inth) [ for (iStart += 1, iRef +- Wdth; ) SUBSTI TUTE

+ =
SHEET (RULE 26) .m pbByt (Lgrst - 1 Hin3 28 lA&gysyt_Z()QOf{ Characters200[k] .
iHeight; y++)
{
5 for {x = 0; x < Characters200[k) . iWidth; x++)
{
i1f (Characters200{k] . pbArrayly * Characters200[k} .

{
if (iPirst w= -1}
10 iFirst = x;

iWidth + x] == 1}

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

iMin = x;
15 if (¥ > iMam)
iMax = x;
}
}
. b
20 o
Characters200({k] . iX = iFirst;
Characters200[k] . iNeeded = {Characters200[k] . iPossible *

ipercentage) / 100;
Characters200[k} . 1lnifference = Characters200 {k] . iPossible -
25 Characters200 {k] . iNeaded;
Characters200(k] . iFontWidth = iMax ~ iMin + 1;
Characters200[k] . iLeftSide = iMin;
Characteras200[k] . iRightSide = iMax;

30 if (Characters200[k] . iFontwidth > IMaxFontWidth)
iMaxFontWidth = Characters200fik] . iFontWidth;
} .

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

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

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

for (iFirst = ~1, iMin = 50, iMax = y = 0; y < Characters240(k] .
iHelght; y++)
50 {
for (x = 0; x < Characters240[k} . iwidth; x++)
{
if (Characters240[k] . pbArray[y * Characters240[k] .
iWidth + 2] = 1}
55 {
if (ifirst = -1)
iFirst = x;
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WO 01/67377 58 5 10 iwidth /1 Now renove vertical |inesagfior (i i<
b } dq‘ﬁﬂ‘&z{ogﬁo 25

iWdth; i++) { 15 for (y - - 0; ] <iHeight; j++, vy +d i
iWdth) iStart - j; iRef z y, i Stare = 1; break; PCT/US01/06939 for (;
j < ifleigWMo@prmpbBytes [y +i] > 0; j++ if (j - i Stamcraseiddestei ght)

{ for (y - iRef, k - iStart; 301 } } )kendif 35} 40 45 50 55 }

nm bBytes[y + i] = 3; void CMcrRead::InitializeThresholds(int ( #I f ndef

M CRDUMW int k, } yj x, iMn, iMx, iMxFontWdth, iFirst;

i Percentage) k <j ; kt-+ JMaxFontWdtgg = 0; for (k = 0; k < sizeof
(Characters200) / sizeof -(Characters200[0]); { Characters200{k] i Possible
= 0; Characters200[k] i Needed = 0;

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

iMin = x»
5 if (x > iMax)
iMax = x;
]. .
}
}
10 -
Characters240f{k] . ix = iFirst;
Characters240(k] . iNeeded = {Characters240[k] . iPossible *
iPexrcentage) / 100; .
Characters240{k]) . iDifference = Characters240 (k] . iPossible -

15 characteraa40 [k} . iNeeded;
. Characters240(k] . iFontWidth = iMax - iMin + 1;
Characters240{k] . lleftSide = iMin;
Characters240([k] . iRightSide = iMax;

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

for (k = 0:; k < sizeof (Characters240) / sizeof [Characters240[0}); k++)
25 Charactera240{kj . iBlignmentOffset = iMaxFontWidth -
Characters240[k] . iRightSide ~ 1;

#endif
}
30
int CMicrRead::MicrRead (PVOID pImage, BOOL fReadHigh, BOQL fDebug)
{ . »
#ifdef MICRDUMMY
35 return -1000;

#else

TiffItemHeaderType *TiffHeader;
40 TiffItemDataType  *TiffData,
*TiffFront = (TiffItembataType *) NULL,
*TiffBack = (TiffItemDataType *) NULL;:

4 TiffHeader = (TiffItemHeaderType *} pImage;
5
if (TiffHeader -> usTagCount != 10}
return -1;

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

30  (TiffItemHeaderType));
if (TiffData -> usTagCount lm 14 il
TiffData -> usNewSubFileTag I= TIFF TAG _NEW SUBFILE TYPE ||
Tiffbata =-> usStripByteCountsTay 1= TIEF TAG STRIP BYTE COUNTS I
55 TiffData =-> usGroupdOptionsTag != TIFE ' ‘I‘AG _GROUP4_OPTIONS N
TiffData -> usXResolutionTag I= TIFF TAG X RESOLUTION ¥
TiffData -> ulHeightValue < 300}
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Characters200[k] iDifference = 0; if (a pbBytes [y + 1] > Ob &)’EL%%M =
iRef =y; y + vy + k++) SUBSTI TUTE SHEET (RULE 26) 28 August §

01/ 67377 PCT/USO /06939 59 5 10 15 20 for (iFirst = -1, iMn,=50, iMax =y
=0; y < s200[ k] iHeight; y++) iWdth + x] - 1 x 0; x <
Char act er%?&?ﬁ? iWdth; x++) { if (Characters200[K] ].chfgg\él?({%i[s’y *
Characters200[ k] [ if (iFirst -_ -1} iFirst - x; Characters=[kJ .

i Possible +=1; if (x <iMn) iNNn=x; if (x >iMax) iNax - x; } | }
Characters200(k) i X = iFirst; Charactergg200[k] i Needed = (Characters200Kk]

i Possible iPercentage) / 100; Characters=[k] iD fference = characters200

[ K] 1 Possible - 25 Characters200 [k] . iNeeded; Characters200[k] i FontW dt
- iMax - iMn + 1; Characters200[k] iLeftSide - iMn; Characters200(k] .
i R ght Side - iMx; 30 if (thaltacters200[K] i FontWdth > i MaxFont W dt h)

i MaxFont W dt h Char act eriz206dek]|->. szbdepaak M d=hr*)l 35 for (k - 0; k < sizeof

(Characters2Q0) / sizeofft a?aciﬁéﬁva@@og%%; K++ Char act er s200][ k]

i Ali gnnent Of fset - Fi?ﬁxié g&gﬂ%ﬁ’ﬁf;;ag&ja‘?’“ r‘s“zbeo% k] . iRightside - 1; //
Now do this for the«340 DPlI versions 40. iMaxFontWdth = 0; for (k = 0; k
< sizeof (Characters240Fetm=si%eof (Characters240[0]}; k++) 45 .

10 ' if (TiffHeader -> szDocName({l}] = 'F' [{ Tifffleader -> szDocName{l] ==
BY)

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

if (Tiffpata -> usTagCount Tm 14

TiffData -> usNawSubfilerag ' I= TIFF_TAC_NEW_SUBFILE_TYPE
20 o ~ TiffData => usStripByteCountsTag != TIFF_TAG_STRIP_BYTE COUNIS
' Tiffpata -> usGroupiOptionsTag = TIFF_TAG_GROUP4_OPTIONS

25 TiffData -> usXResolutionTag I= TIFF TAG X RESOLUTION
1 -0
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 -> ulXRes[0} = 240}

’ returm -1; '
40
© if (TiffBack i= (TiffitemDataType *} NULL)

{

if (TiffBack =-> ulXRes[0] 1= 200 && TiffBack ~> ulXRes[0} (= 240)
a5 TiffBack = (TiffItemDataType *)} NULL;:

} .

if (TiffBack != (TiffItemDataType *) NULL)
return MicrRead (TiffFront ~-»> bData,
TiffFront -> niWidthvaliue,
50 TiffFront -> ulleightValue,
’ . TiffFront -> ulXResa{0],
0,
TiffBack ~> bbata,
- TiffBack -> ulWidthvalue,
53 TiffBack =-> ulMeightValue,
TiffBack ~> ulXRes[0],
¢, '
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50 Characters240[ k] i Possible - 0; Characters240[k] i Neede X
Characters240[k] . iDfference - 0; for (iFirst = -1, iMn 2836%“?ﬁ894
0; y < Characters240[k] i}eight; y++) iWdth + x] =1} 55 [ for'(x
X < Charac{wy@adsbk] . iWdth;, x++) { if (Characters240plrusoidador ayly
Characters240[kJ if (iFirst = -1) iFirat - x; SUBSTI TUTE SHEET ( RULE 26)
28 August 2004 WD 01/67377 60 5 10 Characters240[k] if (x <iMn) iMn =
x; if (x >iMax) iMax - x; ) } } PCT/USO /06939 i Possible += 1;
Characters240[ k] - ix = iFirst; Charanteers240[ k] i Needed (Characters240[ k]

i Possible iPercentage) / 100; Characters24Jk) iD fference - -Charactera240
[ k3 1 Possible - 15 Charactera240 [k) . iNeeded; 20 25 30 35
Cheracters240[ k] - iFontWdth - iMx - ibp + 1; Characterz240(k)
iLeftSide - iMn; Characters240[k] iR ghistggs,= i Max; if (Characters240[K]
3Font Wdth > |MaxFo tLWdth) i MaxFont W difPebea?€har act er s240[ k] . i Font W dt h;
} for (k - 05 k < S|zeoi.et(,ghﬁrc§§;;@r{ﬁ¥éggnt _>sgbg,§aof (Charact ers240[ 03); k+t)
Char act ers240(k3 i.Ali gnmentof fset - | Maxbartdy df hawi@hanast er s240[ k1

i RlghtSide - 1; #endif } int CM crRead: TMfémﬂead%W\@lm mage, BOOL

f ReadHi gh, Ii%OO_ fvebug)  #ifdef M CROUMME TELHY i 0

0

NULL,
0,
o
o,
0,

15 TRUE,

. fReadHigh,
‘ ) fDshug) ;

y
0.

#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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#el se TiffltenBeader Type *TiffReader; 40 TiffltenDataType ngg%E??
*TiffFront = (TiffltenDataType *Ti ffBack - (TifflteaDat aType eeader -
(TifltenHeadexType *) plmage; if (TiffHeader -> usTagCount !- 10) return
-1; Tiff Dalygy dakihd7k! t enDat aType 50 (TiffltenHeader Type)) pchitdshsogoddUlL; W
BYTE) plmage + si.zeof if (TiffData -> uaTagCount !- 14 11 TiffData ->
usMewSubFi | eTag !- TIFF TAG NEW SUBFXLETYPE 11 TiffData ->

us3tri pByteCountsTag ! = TIFF TAG STRIP_BYTE COUNTS I| 55 TiffData ->
usGroup4CptionsTag 1= TIFF ' TAG GROUP4 68PTI ONS 11 TiffData -> ul aei ght Val ue
< 300) TiffData -> usxResolutionTag != TIFF TAG X RESOLUTI ON 11 SUBSTI TUTE
SHEET (RULE 26) 28 August 2004 WD 01/67377 PCTI USOL/ 06939 61 return -1; if
(TiffHeader -> szbocNanme[0) - ' Feopuisdigédfibr ont = TiffData, 5 else if

(Ti ffHeader -> szDocNane[ 0] -m 'tBE")IB“fﬁlf!#EafekgthOtT##T Batla; else return -1;
10 'B') if (TiffHeader -> szDocNane[1] = IF, If TiffHeader -> szDocName[1]

i TiffData § (TiffltenDataType *) ((PBYTE} TiffData + (siaeof 15
(TiffltenbataType) - 1) if ‘T‘FSP?*%H 4l bBst P SiaptepyBy tFeotast - YabeyednMIdrf (Ti f f Cat a
-> usTagCount !- 14 Tiff DabganmueeshonaubELlBTRa,; \=p.0 FF TAG NEW SUBFI LE
TYPE TiffData -> usStri pByt @Qmumse?agzmi:sufﬂﬁﬁ T 265 -Sokdo ; P BYTE COUNTS 25 11
30 TiffData®> usGroup4Q3t|%g§J% {:; TAG GROUP9 OPTIONS TiffData ->
usXResol utionTag |. TIFF_TA 17 TiffData -> ul fei ght Val ue < 300)
return -1; if (TiffHeader - 33@2@@@&%{ %] (int) ' HeENrBufFerfiiIFF ANt Ti ff Dat a;
?letsﬁr -rI]-I ]j];_Baéqlg ZISf fData; | 3@04‘ L-Il-!l strﬁ{ggrketheng(tn)fj ll;t gqg)aﬂt;ai-[y}pe ) NULL)

BY'I‘E bChar = (BYTE) m_strHigh.GetAt{i}:

if (bChar ="' '}
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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50 55 if (TiffFront -> ul XRes[0] != 200 && TiffFront -> MXE?%L% 2
return -1; if (TiffBack !- (TiffttenDataType *) NULL) Séa ->

ul XRes[0) !'- 200 && TiffBack -> ul XRes[0) !- 240) TiffBack -
(TiffltemBygakype *), NULL;, if (TiffBack !- (TiffltenDatgg ?i%@l/o@s oNULL)
return McrRead (TiffFront -> bData, TiffFront -> ul WdthVa Ti ff Front
-> ul Eeightvalue, TiffFront -> ul XRes(01, 0, TiffBack -> bData, TiffBack
-> ul Wdt hval ue, TiffBack -> ul Hei ghtValue, TiffBack -> ul XRos[0], O,
SUBSTI TUTE SHEET (RULE 26) 28 August 2@34 WO 01/67377 62 PCTI USO / 06939
TRUE, fReadH gh, fDebug) -else 5return McrRead (TiffFront -> bData, Tiff
Front -> ulWdthValue, TiffFront -> ulleightValue, TiffFront-> ul XRes[O],

0, 10NULL, O, 0O, O, 0 15 TRUE, #endiffReadH gh, fDebug); 20 } ant

CM cr Read: : Rej ect Re PVOIiI}D ptisBermige, > Retor tiDef Uit droskarec Oaf bghecoriVO D
ptrRecord, |VHPAF f BOOL, f ReadHi gh, HOOL Debug) [ 25 #if def
M CRDUMWY 5 for (i{= 0; L < (int) recDefHdr -> sFieldCount; i++}
DR_FFLG_EDITABLE) || if  (l{recDefHdr -> fldDef[i} . uaFlags &
10 DB_FFLG_FLGBYTE)) HlzecPeffidr =  fldPesii) . usFlags &
continue;

DbFieldToString (&(recDefHdry -> fldDefii}),
ptrRecord,
15 szBufferl,
DB_FMT_DEFAULT) ;

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

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

DB_RFLG_REJECT) }

*{m_pbRecord + recbefHdr -> fldbef[i]
- usQffset) |= DB_DFLG_CORRECTED;

30 if (%((PUSHORT) ptrRecord] & DB_RFLG_EEJECT)

{
" if (! (*{ (PUSHORT) m_nbRecord) &
DB_RFLG_REJECT))

* ( {(PUSHORT) m_pbRecord =
35 DB_RFLG TOUCHED; = ) !

)

40 memepy {ptrRecord, m_pbRecord, recDefHdr ->
ulMaxRecordLength) ;

return lResult;
}
45 else
return -1;
1
else

50 i

return ~1;

return iResult:

#endif
55 )
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return -1000; 30 *el se BYTE bDRM Buffer
szBufer2 [1283; DWORD dwResul t;

i Length; 40 if ((iResult

[ 256]
35 int iResul
= McrRead (ptrlnage,

; char szHuf %EAlfugLs]t%b4

t, i1 Rdrtengt set, 1,
f ReadHi gh 11 heat Pattern .

Feat ures
ptr Record,

WoldiRd79 f Debug)) >- 0)
1, SEARCH_FLG Fc1YCORRECT);

,9hM CR,

\ x09\ xBO\ x00\ x40\ x00\ xOO\ x00\ x00\ x01\ xXEO,
m strM CR. Get Lengt h()
"(BYTE) mstrMCR GetAt (i) 55 if (bChar 1=
bChar,

bOEM Buf f er[ 0]
BYTE bChar
bCEM Buf fer [ bOEM Buffer[0] + 11

1; 50 for (i

| CopyRecord (reeRaishidsoso( ?BYTE)
45 mencpy (bOEM BUf f er,

10); i RdrLengthoffset (int)
1, i > 0; i--)

SUBSTI TUTE SHEET (RULE 26) 28

August 2004 WD 01/ 67377 63 bCEM Buffer[ O +- 1;

bOEM Buf f er [ i Rdg L.enpgt.

(f ReadH gh 11 " baks wzL #2k/1 reco

b S8hhnehapats
ad:: InlineR pﬁé%éfﬁj%D

bOEM suf f er [ bOEMOBFRéaghisty| BGOL 1ebebug)OK 011

5

10 15 PCT/US01/ 06939 i f

A MRSl ol gl Moy

bOEM Buf fef [ DOENLBUT T &I T O 872) -

OxD8; bOFM @uffer[O] +a 2; iRdrLengthOfset - (int). bCEMBuffer[Q - |;
for (i - mstrHghsGatkength{) - 1, i > 0; i--) { BYTE bChar - (BYTE) m
strHi gh. GetAt(j); 20 25 if 0(bChar R bCEM Buf f er[ bCEM Buffer[Q +
1] - bChar; bCEM BETFE [¥f%+- 1; bOEM Bufer{i RdrLengthofset] + 1; ] }
10 felse
return GenerallnlineRepair (pFront, wllengthFront, 0,
pBack, ullengthBack, 0,
recDefldr,
15 ptrRecozd,
hpat,
fReadHigh,
fhebug};
20 #endif
}
int CMicrRead::GeneralInlineRepair({PVOID pFront, ULONG wullL hEront
25 ulorientationFront, P ’ eRgEhEront,  DLONG
PVOID Back ULONG
ulkengthBack, ULONG ulOrientationBack, pRacks
RecordDefHdr *recbhefHdr,
BVOID ptrRecord,
30 IVAPATTERN hPat,
BOOL fReadHigh,
‘ BOOL fDebug)
#ifdef MICRDUMMY
35
return -1000;
#else
40 BYTE bOEMIBuffer[256};
char szBufferl [128],
szBufferz [12B);
DRORD dwResult;
int iResult,
45 iRdrLengthOffset,
i,
ilength;
BYOID pImageFront = NOLL,
pimageBack = NOLL;
50 OLONG ulFrontWidth,
ulBackWidth,
ulFrontEeight,
ulBackHeight,
ulFrontResolution,
35 nlBackResolution;

SUBSTITUTE SHEET (RULE 26)



30 35 40 45 } usOfset, ParseCheck (heat, bOEM Buffer, Egg%’{ﬂ% a0p@r (I
0; 1 < (int) recDefRdr -> sFieidcount; i++) { if ((recpef tI ffij
usFl ags & DB FFLG EDI TABLE) && (recDefHdr -> fldDef[i] . usFlags & DB

FE- G FLEGBYHWm di67s@ontinue; ilength - (int) recpefHdr -> fddhahlbdose

usFi el dLength; if (recpefHdr -> fldDef[i] usFiags & DB FFLG VARLEW
iLength +r 1; if (recpefHdr -> fldDef(i] usFlags & DS-MG FLGBYTE) ilLength
+Q It mencpy (m pbRecord + recDefHdr -> fidDe[i] , usOfset, (PBYTE)
ptrRecosd + recpeHdr -> fldDef(i] } 50 ggwResult 55 SEARCH FLG KBYCORRECT,
NULL) ; iLength!; SearchPattern (heat, 0, mpbRecord, if (iResult > 0 11
(dwResult - SRCH OK 11 {dwResult < SRCB | NVASI D PATTERN _ ADLE dwResult >r

SRCH EXI T SEARCR && pfn-dBasU! tipdeans SR CT-IT SUBST| TUTE SHEET
(RULE 26) 28 AuguiStor2@3dnt\\@1frbhd: 523&54 5 s’lngéi;pf;?erl %Eﬁt ‘EDMTABIE™ |
10 DB FFLG FLGBYT, F%EB“E-‘ef %g%owﬁefck [Resitrgthsad, | { CREIBRERT) rrp:halasmmsl) &
Ds_RFLG REJECs)) " EXy° 898 f fer2, PCT/ USOL/ 06939 (PVOI D) . m
pbRecord, DB _MI DEFA&sllaﬂj)t Mic&ne(ast(pnﬁﬁr{c&z,Bufferl szBuffer2) != 0)
vsOf fset) )= DB DFLG CORRECTED: ulFrontiidth, -
ulFreontHeight,
ulFrontResolution,
10 * ulOrientationFront,
pImageBack,
ulBackWidth,
ulBackHeight,
ulBackResolution,
15 ulOrientationBack,
hPat => Pattern . Features . flUseMICR,
) fReadHigh |} hPat -> Pattern ., Features .
fl0seHighMICR,
20 fDebug]) ;
if (iResult >= ()
{ .
CopyRecord (recDefHdr, [PBYTE) ptrRecord, 1, SEARCE_FLG_NULL) 7

25 10) memcpy  (bOEMIBuffer,  "\x09\xB0\z00\x40\x00\X00\x00\x00\x01\xE0",

iRdrLengthOffset = (int) bOEMIBuffer(0] - 1;
30 for (i = m_stMICR,GetLength{) - 1; i »>= 0; i--)
éYTE bChar = (BYTE] m_strMICR.GetAt(i):
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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DB RFLG REJECT)) 35 DR RFLG TQUcl ED, if (!(*((PUSRORT) m phRe gt%b%%
(mpbRecord t recDefHdr -> fidDef (i] if Cw ((PUSHORT) ptrRecoXx RFLG
REJECT) { if (1(*((PUSHORT) m obRecord) & *((PUSHORT) m pbRecord) 1=) 40
ul NaxRecor ); 45 else | i for (i =0; i < (int) .n - >

sFi el dCounﬁO(iﬁ}}%ﬁ (if ('(recDefRdr -> fldDef (1] usFl agsp%g%ﬁ rgsgDef Bdr ->
fldDef[i|l usFlags & continue; DbFieidTostsing (& recDeffl r -> fldDef{z}),
ptr Recoxd, DB _FMI_DEFAULr}; DbFieldTostring (& recDeffldr -> fldDef(i]},
mencpy (ptrRecoxd, m pbRecord, recDefRgp -> return iResult; return -1; else
ret 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, engt hFxont , PVQ D pBack,
ULONG ul Lengt hBack, Recor dDef Hdr *reoﬁ%&?ﬂwﬁ%ﬁﬁf[Phe*c{ﬂr’af’c"FVHPATTERN
heat, BOOL fReadH gh, BOCL fDebug) (rospiedsgérib CRDUVMY retsuria - 1000; 10

#el se return general |l nlineRepair (pFr’F?ﬁ'EI,B“ﬁfFﬂ_fé‘H’g‘tehW@ﬁﬁfe;ﬂ 6= 1 pBack,

ul Lengt hBack, 0, 15 recDeffdr, ptrRecord, heat, fReadMgti,

}

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; - -

ilength = (int) recDefHdr -> fldDef[i] . usFieldLength;

1f (recbefRdr =-> fldDef{i] . usFlags & DB _EFFLG VARLEN}
_20 ilength += 1; . -
. ' if (recDefHdr -> f£ldpeffi) '. usFlags & DB_FFLG FLGBYTE)
iLength += 1; ' - T

nemcpy {m_pbRecord + recDefHdr -> fldDef [i] . usOffset,

25 {PBYTE) ptrRecord + recDefHdr -> fldbef[i]
usQifset, :
iLength) s
}
30 NOLL) dwResult = SearchPattern (hPat, 0, m pbRecord, SEARCH FLG NULL,
; ot T

if (iResult > 0 |
[dwRestlt == SRCR_OK ||
35 {dwResult < SRCH_INVALID PATTERN HANDLE &&
dwResult >= SRCH_EXIT SEARCH &&
dwResult != SRCH REJECT_ITEM)))
{ ) :
if {iResult > o I L (* ( (PUSHORT m_pbR
40 DB_RFLG_REJECT)) ! -phRecord) ¢
{
for {i = 0; 1 < {int} recDefHdr ~> sFieldCount; it+)
{
if (!{recDefidr ~-> F£ldDef[i . sFl &
45  DB_FFLG_EDITABLE) || . . s
HrecDeflidr ~> fldbef[i]l . wusFlags &
DB_FFLG_FLGBYTE) ) ?

continue;
S0 DbFieldToString (&(recDefHdr -> fldDef{i]},
ptrRecord,
szBufferl,
DB_FMT DEFAULT) ;
55 DbFieldToString (&(recDefHdr ~> fldpef(il]}),
{PVOID} m_pbRecord,
szBuffer?,
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f Debug}; 20 #endif ) int CM crRead:: General | nlineRepair(PV
ULONG ul Lengt hFront, ULONG 25 ul OrientationFront, ul Lengt hgg?k“%ﬁﬁﬁ%&

ul OrientationBack, 30 i #ifdef M CBDUMW 35 return -1000; #else PVOD
pBack, ULOMW® BamerrdDef Hdr *recDef Hdr, ?VO D ptrRecord, poviReddsiN hPat ,
BOOL f Readitigh, BOOL fDebug) 40 BYTE bOEM Buffer[256]; char szBufferl
[128], szBuffer2 1128]; DWORD dwResult; int iResult, 45

i Rdr LengthOffset, i, iLength; PVOD plnageFront - NULL, plnageBack =
NOLL; 50 ULONG ul Front Wdt h, ul BackW digh, ul Front Hei ght, ul BackHei ght,
ul Front Pesol ution, 55 - ul BackResol ution; SUBSTI TUTE SHEET (RULE 26) 28
August 2004 WO 01/67377 PCTIUSO /06939 66 Fi 11l nTi ffDat a (pFrort,

5ul Front fei ght, ul Front Resol ution); ul LengtbFront, rggg&léa %m:

ul Front Wdth, Fi1linT;ffbata (pBack. ulLengthBack, plnage Tf BackW dt h,
ul. BackHei ght, ul BackResol ut i cn); i Réidlsfmm M=BriRerdd s¢Bukfveqyef~r ont

ul Frontwi dt h, 5 Oul Front Hei ght, ulFront Resglsuti oR,. nt ati onFront,

| rmooEack. i1 BB, Qleut | 0 o WoQokGNt At ] ONEL2a"

*{m pbR + - i
- usOffset) |= DB_DFLG CORRECTED; _pbRecord Fecbetiiar => fldbetli]

10 . if (*{:PUSHORT) PtrRecord) & DB_RFLG_REJECT)

bB_RPLG REJECT)) it (! {*{(PUSHORT) m_pbRecozd) &

15 DB _RFLG_TOUCHED; *((PUSH?RT’ r-ppRecerd] =

}

20 memncpy PtrRecor . P -
. - ( d
Vs k ’ m_pbRecord, recDefHdr >

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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5ul BackHei ght, ul BackResol ution, ul Orientationaack, hPat -> g’ %ﬁg&
Features . | UseM CR, OflcseH ghM CR, fReadligh Il heat -> Pa% Igeat ures
fDebug); if (iResult >- 0) CopyRecord (recDefHdr, (PBYTE) ptrRecord, 1,

SEARCH FLGYd-41)673725 nmenopy ( bOEM Buf f ex, _ PCT/US01/06939 _
"\xO9\x30\XOO\x90\x04\x00\x00\x00\xOl\xEO" 10); i RdrLengthOfset - (int)
bOEM Buffer[Q - 1; 30 for {i ( mstrMCRGetLength() -1, 0 > 0; i--)

BYTE bChar = (BYTE) mstrM CR GetAt(S) if (bChar T) 35 {
bOEkII$uffer[bOENIauffer(O) + 1] - bChgg;, 40 | bCEMIBufferl O +- i;

bOEM 3uffer[i RdrLengt hOfset] += 1; } 45 if (tfeadnigh Il heat -> Pattern
. Features . flUseH ghMCR} { bCEM Buffer(bOEM Buffer[g + 1] - 0x0].;

bOEM Buf f er [ bOEM Buf ;ferh% wetemZinzgy CXDB; DOEM Bufferj0] +- 2; 50

i Rdr Lengt hOF f set (int ?fer[O] - 1 55 for (i e nt

strH gh. Get Lengt h() . bChar - (BYTE) m

striiigh GetAs(i): T¥ ?"B‘a‘?&r Ts""“’)“{“?usgfmwumf%a W TRORREs2E) 28

August 2004 VD 01/ 6787t 7= Sshechihndds s Gl p3npfRCT! bISGh: 06930 rv0eser
bOEM Euf f er [ b OEMBUIEf @FHORY 14 1) bChar ; - bOEM Buffer[Q +- 1;

bOEM Buf f er [ i Rdr LengihQFLagtd o6 T;g < E Ghegl (heat MBuffer, m
pbRecord); fdP (i = 0; 1t< (int) ¥ recDs P -> S f’%l d fﬂ Gi ++) |
switch (TLffTag - 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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55 BYTE bNine [13 * 20] = {
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1,1,1,1,1,1,2,1,1,1,1,3,13,1,3,1,1,1,1,1,1,1,1,1,1, 1,1,

BYTE bInverseAmount240 {27 * 31] = {



93 5101,0C0 CO o0,0,0,0,0'00,0,0,0,1,2,1"2, 1, 0, O,
o, 0b0 0,0 O, O, O, O, 0,1,1,3.,1, 10000000000002%%%31:%8@{4
1,1,3..1. Wwdoissy1, 1, 010,0,0,010,1,1,1,1, 111111111111 1lpchiyseh/odeseOf or
of or or or 111122221 11 11 1111112112121 11 1111 or O O or or or 11111111
1, 1,1,1,21,21,1,1,1,0,0,0;0,0, 1,111,1"3,1,1,1, 1111 o, or or or

orOrl,1,1, 1, 1, & QDo O 0,00 O g;jo O 0,0. 0,0,1,1,1,1,
1, Orororo, CFor0,0,0,0,0,0,0,0,0,0,0,1, 1,
1,0r0, 0, ororo, O?rOIQ?rO,10,01,O,O,OrO 11 1, o, 0, 0, O, O, 0, O, 0O, O, 0O,
r r '1' 1 r f-l 1 ’ L 0 ' r s,

0,0, 0. 0. OEPEDEDE YL A b0i0 pE 0000010,0,0,0.0,010,1, 15
1,1,1,1,1, 1, 1 ili }bl 1,3173,151,371,1 o,(g% ,0,0,0,0,0,0,1,
11 11 11 11 11 1 11j-1 ,11 1' » ,1191, 1'b'11'1:(i1’ '1110‘0’ ‘_10 gryn' ) 0:11'1 1 1 1 1 0 0 0
010, O, O, 53 ,1 il1,1,4,213,8,14,1]3,101 2,4,1 o,b,,@,,ooo,(b,, ,,oQa,q,,0,0 0,1, 1,1,1,1,1.
1,1,1,1, 1, 101-101;101. O'-f. 10,1,101,-_:102..103.,11,.0.2100 ©,0,0,0,0,0,1,
1,1,1,1,1, 1, ; .. ,r paoid: 920, ,010. 000,9,%08,0,0,0,0,0,0,0,0, 0,

r 1 r !0 ~r 0
01 01 01 0 11 1,11 11 1 1 i 0 L0 E fg!g@ q:oy 11
11 01 01 01 011 ] J-DJU l Q 9:1101@ 0 oy ,Dla D, ::D 10'&11:01 01 01 01 01 01 01
0, 0, 0, O, ;1-301.101 1)113,.125119,@ 0,00 O@;o,muo,cmru,mro,@ﬁu,qu or or or OF 010, O,
0, 0, 1, 1, Qv,iv v,*-@- .. Q:949,049,0.0, a-@,m, ®,03, 0, 0, 0, 0,1,
1,1,1,1,1, 1, 1% 1230 0y Lofe 9 ° 3 12;3% 5 gvrlseFogr24o [23 * 31] =
{ 30 1,1, 15!11,0,8,0l0]0 ,oidfo:l@ 0[ ol, 0, ol 101 lllﬁ' ‘ I:l:i: 11 or or 0; or
or OF or or 11201046, 014 014, 01d,D, 0,D, 0.9, 0.0 1.1, 1,1, 1h, 14,230 01 of of or or
oro,0,1,1,1, 1%'1013',01243:_':91%815-’9 %ﬁlg %:glétbrl i1, b.l‘l.%),fll,l}n,or 00 COF 11 1121
1111111, 1, 17 ! ? /0, 0,0,9,0, L1

! ! Q.0 0, a,
0,0,0,1,125111,,3,010,%24%@31’0 0%111 £ ilorOO:orlll,
1,1,1,1,1-hi, 41,0leo,4,6lp0]0,0, dl.,obo, ,65,0 @, ,1(31 ,1;L1 ,,11 1,1,1,1,1,1,1,1, 1,
1,0,0,0,0,0, 0%0,-@-,%8-18,:9;%010 1;%%1%.1;&111,1,11.111,1 1, 1,1 1,
r r r r l‘l s 1 1 1f I 1 1

1, %, 8’ g, g, 0, %1[, 2 oqu,g;%bﬂu i giii fls Y, 11{1% ;111i 1'11’ 91‘ gr 0, OF O
or ’ ’ ’ 25” 0, 17010:]0 } 1!-1
Q0,0r0r0. 0. 070 6.0l dol s ol oad 1 ok d T ain i k2 habdor 2or or 01010, or 1,1,
1, 1,1, if 1,J_l;,OrQJ,Ol,Orlﬁ,:m.-,Ol,OzLQfl'II.;lfmlfl)a,ntl nn,nn,nn, ﬁﬁ. 0,1,1,1,1,1,1,1,1, 1,
L0100 o BRI AR SR T N D o
1,0,0,0, 038, 0,4, Paly by d;la ] 1 iy 4 or or 0, OF O 0,
0,1,1,1,1, 0, 0/ 0/, 070"t ,’lti)z, ,111 “ﬂi ﬁ); 0, 0,1,1,1,1,
0, 0, 0, 0, OBYT® blOyerBeHyPhdn240 1[20F D& oI or of Oro
1,1, 1’0’0’0’Oi'(%"3’%"9”%‘%"%”%’%’%’%’%}‘&' 055,10%@‘@%”'%'5& o 0, 0, 0, 0, 0, O,
0, 0, 0, Qs 0y 00 177 0PSB fﬁro' ‘b0l % f2OF O 0, 0, Oro,
0,0,Q0, 0,1, H@: dob5cjo, R0, dik, b, &6, dbo. 0’8, 0'd! Jo0hd, or 000 00T
1, O 0, or of,opu, 000, o, De.d)1. Do, do.d)o. &%, o, do. Go. ¢z’ 0, 0, 0, 0, 1,.
1I’ CI or 0, 0, 0, 01¢(91°'@,0Q},O@P@,rggco;la’,rgqcopf:p,:O;‘DP@,:@;OJ_;,U;O;UpO,l;

i,0,0,0,0,0,0,0,0,0,1,0,0,9,90,0,0,0,0,1,0,0,0,0,0,0,1,

40 ,0,0,90,0,0,0,0,90,0,1,0,0,0,9,0,0,0,0,1,0,0,0,0,0,0, 1,
1,0,0:0r0:0r0.0f0,0'1.0r0,0,0,0.0,0,0,1,0,0,0,0,0,0,1,
,0,90,90,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,
1.6.0,0,0,0,0.0,0,0,2,0,0,90,0,0,0,0,0,1,0,0,0,0,0,0,1,
1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,

45 lfoaoioroiOroaofU:Ollrororoa0:0;0:0,0;1,0,0,0;0,0,0,1,
1,0,0,9,90,0,0,0,0,0,1,0,¢,0,0,90,0,6G,0,1,0,0,0,0,0,0,1,
1,1,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,1,1,1,0,0,0,0,1,1,
lrlalr1r111r11lflflalrlrltl;lrlrlalalpl;lp_l,1,1,1,1,1},‘

50 CharacterType Shadows240 [} =

{
{bInverseZero240, 27, 32, 0, 0, '0', 0, 0, 0, 100, 0, 0, O,

23, 7},
{bInverseOne240, 17, 31, .0, 0, *1*, @, 0, O, 100, O, O, O,
55 14, 13, :
{bInverseTwo240, 17, 32, o0, 0, '2', 0, 0, 0O, 100, 0, O, O,
13, 3}, )
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1,il1l, 11111,1,1,1, 0, 0, 0'0,0'0' 0' 1"
11,111.1,1,1,1.1,1.1,1,0,0.0,0,0,0'0,0,0,1, 55 1,1, 1,1, 1294peyst204,
1. 1.0 %091,9,39,0 0,0,0,1, 1,1,1,0,0,0,0,0,0,0,0,0,1, goudordesho
0.0,0,0,0,0,0, 1, SUBSTI TUTE SHEET (RULE 26) 28 August 2004 WD 01/ 67377
PCTI US01106939 94 111, 1,1,1,1,111.1,1,1,1,0,0,0,0,0.0,0,0,0, 1
111,1,1,1.1,1,1, 111111 Of. O 01 010,98 0, 0, 0.1 1. I'11 11 111 111,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 } : 5 BYTE binverseFive240 [20 * 311 f 1, O,
000, 0 0 0 0 0 0 0 0 0 0 O or 0,0,0,1, 1, 0, & 0, 0, 0, 0, O
0. 0.0 0 0 0 0 0 0 0 0 1,

1r0,0,0,0,Q 0, Q 0, 0. 0, 0, 0.0

1.0.0,0.0,860 0.0 0. 0. BLEEHITBIG, 20, L 0. 0. 31, 0, 0, 0, 100, 0, 0, o,
1,0.0,0,0.0.0,0.0,0,0, 0 @ )

100000141 111111 seng%Q? 171 123' 38 % 00 %00 1°i’4,°' 0, o,
1,1,1,2 2,1, 1r1r1,1, 15 @Inore@se@iveaﬁo.o 201, 31,101 d.d5:1,d,4,d, bod, b, 0, o,

1. 000 0%, 1111 11,{% 1111111 10000 p 1

L, 0rlrl, 1 40,161, 1,1, 1r1 IpvesseSirzafn 0.24030q 00.9.0190; O, °Q° QOOOO @ o, O,
0, 0, 1, 201, 0, 0, 0, {Brnv@fscBevedza A, Bl Q1 10,0; ,

1,010, 8017219, 0, 0, o, 0, 0, Or oDQ 0. & ¢ q, o 001 0%, Goo, 2070, o,
1,0,0,0,0, 8‘”0 0,0, 0, 0,1bInyeErefiahtaioy 26, 31, 000, o?lm, Oq @, 00,108, 00,0,08, O,
0. 0, 0 0010, 1, L hyligd 1ol ' 1,9.0,0,0,0,0,1, °25 ' I,
1,1,1,1, 1,5 Is3,1,ill, 1,]{“]’"&’4"“142 2b, 123 :& O P11 % & 8 208 P 0, o, o
0. 0,8 0 1 1,111 , 180hvadsktdzu@, O, o,ze Qap , ol ok, gl d, &; 1;,9,,10 101
1,1,1,[8,0”'0(3001 1,1.1111.1.1.1.1,111..0 70,0 oo,
1, 301, ,9, 0, 0, 0, 0PH etreoniszif, 0260240, 00,0, 0%#'0,0.00, 0. 106, 1, 01 00, 0,
0. 0,0 676%0 0 0O .

1.0,0,2, 0,29, 19, 0, 0, 0, o{%}“(g%egmé’%“g fq ? %% %" %,%0% %0 ¢ @, o,
0. 0, 0 0, 0. 0, 0 0, HInversehfphe?4002703160, 000, 0~ DoOo 6, 160, B, 90,0, O,
o,o,0,1,235”1oooooooooooooooooo 1210, ill,
1,1,1,1,1,1,111,1,1,1, 174, 1, 1};:  BYTE bi nverseSi x240 [24 * 301 - 1
1.11'111.1,1.1, 1, 1 1, 1, 1,1.3,111,1,1,1,1,1.1, 40 1,of 0, of 0, of
0.0.010.0.0.0f 0,0,0.0,1,1.1,1,1.1,1,

1.0 0.0.0000,00000000011,1,1,1,1,2,
1,0,0,0,0.0.0.0.0,.0,0.0.0.0.0.0.0,1,1.1,1,1,111, 1,0,0,0,010,0,0,0, O o,
00 0,0 O of O 1 1, it it 1. 1,0r if Or o1 0101 Of 0, 01 01 01 OFf 01
0101 01 0, 0, 11111111111111 45 1, 0, 0, 0, 0, of 0,1,1,1,1, of of. of 0, O,
01, 1.1,1, 1.1.1, 1.0.0,0,0,0,0.1,1, 1, 1,0.0,0,0.0.0.1. 11,111, 1,1,
1,00.0,0001.1.1.1,0,0,0,0,0,0,1,1,1.1.1,1,11 11 010 01010, 011, 111,
110, 01010, 010, 111' 11 1%ill. 1,
1r0.0,0,0,0,0,1,1,1r1,1.1,1.1,1,1,1,1,1,1,1,1, 1
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50 1,0,0,0,0,0,0,1,1,i
0,1.,1,1,1,
0,1,1,1,1,
1,1r1 , 1

i, 1,000, 1
1,1,1,1,1,1, 1,
1,1,1,1,1,1,1,1,1,1
1,1r1,1,1,1, 11010,0,0
0-1,1, 55 1’0’0’0’0’010’0’80@
,QQQQQQOOOOQQQ,
g9, O, 0 0
77 95

1,1, 28 August 2004

,0,0,011, 1,
, 0, 0, 0,01 01
0,0,0,0,0,0,1,

o, 0, 0, 0, 0, O,
TUTE SHEET (RULE 26) 28
O
,Gomprising digitally apﬂlymg charagter i t Oy

iy
gt%d %/I l% 1% iﬂ% & gl%‘&l 11‘nage o? aoﬁxg)an(cgi’aiL S
o,o 0 ’oio;o,o,l, 2 0, 0, 0, 0, 0, 0, O,
0 , 0, , .. 0, 0,1,

@ 0,0Qp G0, n@ncdalo 1t9m0 apalysip method ' as deﬁned in claim 1, further

0
0, 0,
0, 0, QI bl iR ot Ry ) tgfboukt o phck somer ncluding 1 (1
[ Qansmg e dhetk for]a, M,IGIRhn& a.ihd J:hélradteﬂs tH.eréln;Ld&crmmﬁg ihe cfechb haofn 0, O,
0 0 %u@?@ 8416}% hBF’oF’éfi o:rqjltlggoa fxgﬁa} 1mage of the check, and thereafter
1%61’@)1‘911% Ehth%te@bpalgylgng dﬁaﬂc@r II'GCOgIllthI‘l processing to the invalidated

,MI@Rdm@l@tl@d:g@lmn@gmﬁh@cl@ec@ 1 20 1,0,0,0,0,0, O, 1, 1, 1, 1,
OrOr 1.0-0,0,0+0-0+3" +1+1+1' + 0,0,,0-0 , 11010
111, 1%1 ﬁﬂ%lfﬂlg ‘6‘16“‘8%% rg%lhoé- %ie&ne]d M ¢laim’ 20 Iqirgﬂer
,&)rﬁbrﬂsuﬂg &héhgingod%ltﬁﬁﬁ sthréd Q4IERL ,llne Iddal Fdrlihe lhbdk lﬂ(}esﬁénsé) io of o,

1, 1, 1, 1, G Mp 0, o, or 1r
, g@alb/ @pp@)ylgg gh:gaqjcer regogn@otgpmcgssmggo @h@myalldaiegl CBdme in the

0,1,1,1,1,1,1,
,‘%,g%a%mgg‘g gmg gec% 1,1,1,1,1,1,
,1,1,14.0,0, 8, ﬁnﬁhcﬁ)a,llné.ml aﬂal)’lsls'l. l‘ﬁlﬁthod. ds, Hefinell, iih | ¢glaim 1, further
n%p%lsin]gl a%:g%lé @élqligtojfid NéCRol}n at@fordhg fﬁngr];]_cla er(?lflmorfspogse 1, 1,
' b |
t% dﬂigﬂ%ﬂg %pgy-lgg @zlﬁaétexlre@o%}-uﬁ@r}pljocess t'i) tkfe iﬂv:flﬂdéte&- MICR 1186 Bo
1the digiBhing@eRE frimviel Sk ght240 [26 * 31] |

5. A financial item analysis method as defined in claim 1, wherein digitally
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20  applying character recogaition processing to an invalidated MICR line in a digital
image of a financial image includes:
digitally processing the digital image of the financial item to search for a
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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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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20 line;
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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20 in response o the predetermmed 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
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15 MICR line, digitally processing the digital image of the check to

identify MICR characters therein.

18. A check processing method as defined in claim 17, 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

20  check.

19. A check processing method as defined in claim 17, wherein digitally
processing the digital image of the check includes digitally changing an orientation of the
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;
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line ims the digital détempg aGiositive fdr ATANCR @harhéteot 28nABELSH thedRd¢ MRR 7. A
financial itemanalysis nethod as defined in claimb5, wherein di_gi tally
processing the digital i niegbtegmlatneelstivednat leastione MICR charactss depiified By gi t al

i mage of the invalidat Edm@'@?hkfd?@foﬂiteh?ﬁféiaﬁ}?”d al itemincludes: 5 10
Ity

using a first MCR font tenplate to iden CR characters across the
| engt h of a sel ect edinaeg@nef totdetecting)k pasitionrfge MICR kharfiterang iddntifiede by

detecting a position for CR racter not identifi he first MCR
font tenplate relative to'%ﬁt té\gﬁéﬁl&;{g tﬁlﬁﬁec‘ﬁ%‘?@’aﬁwn‘?g@% %ﬁ“&ﬁﬂ'{?}mthe
first 2d CR font tenpl at e; (ARAolidenki®FRE NIER hafilef &l thBBetBetBPSsilopn for a
M CR character not identifi edot;yn 15?1% first MCR font %enpl atse,0 using a

second M CR f on#4.t enpl deek pragesseignmicthpd tak alefih@Rirc plaina &8 efuriher céepuikngct ed

position. 8. A.financial item analysis nmethod.as defined,i | ai m

further co&n%?l?llsl?lr?é é%zatﬁai PO YR O RS & eﬁbl‘”d&*%?ﬁlﬁd%@@ oa]afar‘f Frs

financi al tdmetitutela VARIIIMGR 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



to digitally applying character recognition processing to thg Afuahogdat ed
MCR Iline in 15 the digital inage of the financial item 9. A financial
item anal ysis nethod as defined in claim1, wherein digitally applying
character recognition processing to an invalidated MCR line in a digital
image of a financial image includes: E&%ng afirst MCR font tenplate to
identify MCR characters across the 2 ength of a selected area of the

digital image of the finapghise ifh€qchede rﬁﬁ’éaié&gb)@ﬂiéoﬁ/flékoﬂlté;rﬁrete? IR

§
character not identified by the first MCR font tenplate relative to at
| east one M CR character ratdmolleftoddvenn invalid MICRiind CR font tenpl ate; and

i t t ect,i ition f . h _npt .identified b
25 e tirat v eR 1 oft SeehaRR el p el g RatnRerbare Perisidomeey o )
identify theal{eCRchltes arhey for ApplpRgdhhRelertbeb@siid fdcestg td ahiifaiagited item

anal ysis nethod as defined_in claim9, further conprising changing
digitally MIeRdinenntwr dedkddigital inagsr the financial itemin response to

digitally applyhhg c . it i - | pvali: d MCR
i he in 300 ne A gr farteet SeuhE AR b BChRlBEBRE) 28, Wbt MR HREF) (1
met hod, coaglyzst imglude$ August 2004 102 5 10 using a first MCR font
tenplate to identify M CR char acteréi&acr,oss tge I en(%_t h of a selected area
of the digital inmge?deterineteAeedt;2 digitddmagg oh afYiGR ilig ip dhe ghagk digital
character not identified hy,dhg4first MOCR font tenplate relative to at

| east one M CR character i1dentified by the first MCR font tenplate; and
in respbnse to det ecan hgage gesiet,irespohsive & ke dRtecloariachargerant oriedtation ©bf ed by
the first MCR font tenpl ate si.ng,another MCR font tenplate to identify
the M CR character in the&’ﬁépﬁ%tdé@g’b%‘fﬁei on, wherein such other MCR font
tenpl ate includeg anal gk SOrtingk sk As IRAMPE cladid - 277 WREGHK (BE Aeksiop

nmet hod as defined in claim11l, further conprising changing stored MCR
l'ine data fpf,qkde check in response to identifying sufficient valid MCR
characters to conply with predetermined rules defining a valid MCR |ine

for a check. 15 13. ter-im nt e d, of analyzing a MCR |ine
inadigital inage, aﬁgsﬁgﬁ?&fﬁagteggfa%géiegﬁmﬁ FRATRGER 1ine in the
digital _image to identify MCR characters, therein, wherein scanning the

M CR | the includes udPHEE MR chagpierpesian desspnraewonsvs Wethe sy N
characters in the MCR line; in response to identified characters,

det ermi ni ng positions al ofeyt témeplattCRlclache fositicheofdi giissimlg MG echatagter ot her
M CR characters should be; and anal yzi ng each determ ned position of the
MCR line in the digital relatizge dtdedst ohetMIGCRI elradtar iddneific@bpietiirst MIGRCR
character at that position, wherein analyzing each determ ned position
includes 28 August 2004 1f3t #aiphde;angdecond M CR font tenplate to try to
identify additional

a second MICR font template for use in response to the missing MICR

20 character position detector to identify a MICR character in a
position detected by the missing MICR character position detector.
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



M CR characters in the MCR Iine, and wherein anal yzi ng eac ahhned
position further includes using a third MCR font tenpl atea§(j)&c‘i’lg%%/:t"Zt@(b)JP
identify MCR characters in response to failing 5 to identify a MCR
character at a respective position using the second MCR font tenplate,
the third MCR font tenplate includin enpl ates for identifying broken
M CR characters having a part of the aracter mssing and not identified

by either the first or speendid\iRsf @RMICHTRalctr iddtifdd bthe first MICR

conput er-i npl enented net hod of analyzing a MCR line in a‘digital 1nmage as

defined in claim 13, furt ising digitall renovi ng hori zontal and
R R 0 and ot .

vertical lines detected i ine and not part of a possible MCR

character. 15. A conputer-i enented nethod for digitally recognizing a
larati ty of - char ack 1o MIEE T EmuaB e e opesaaliss iy TEHRAMICHy
character indicia at 15 predeterm ned positions in the area and al so
cont ai ni ng non-char act er ¢heEACtEr posibion heteckprely, idenfifyr ¢ YIHR Derasier iinge
indicia in the digital image and using a first tenplate on the detected

i ndici & to distinguish atpdsgmatdeoied by Hermistisg MIGRI chamacter positionaistectoar act er
indicia across the area; 20 in response to the predeterm ned positions of
the character indicia and the character indicia distinguished using the

first tenplate, deternmining positions in the area at which other character
i ndi ci a shoul d ¥ | 6daweeialbtam aradyzentoodicomprigigshed using the first

tenpl ate; and 28 Au 2 usd . L enpl i.ndi ci. tected
at the determ ned pg@?ﬁsoﬁgﬁpé%ﬁr @#%téglg%@tiﬁc af%%igé%i éﬁg?%‘{ag&%t%great,
wherei n such other tenpl MIERM@piesdigita imagd sfuefimaciafitdani@andi r st tenpl ate.
16. A computer-inplenented nmethod as defined in claim15, further 5
conpri ¥ ng di gital | y™aMED WQ%nSsﬁ%r r?@ntﬁwgcﬁagl&ﬁﬁlhfr enceed: formy s eesstiPhg

hori zontal and vertical }j i &6k 8 thihnk Qf sl gi b dhsidaage.
10 15 17. A check process%ﬂﬁgﬁﬁgegﬁoﬁ?d&conp%ns?ﬁgﬁﬁﬁﬁl anestportﬂ?ngya c%‘llgck

t hrough a check sorter; gemanggring el ectrical signals in response to
sensing a MCR ljne gn.a chec in the check rter; generating a djgital
mge of the chbbk i FREc e aBrlves. SAEeS GRhrd g AEE Aoyt dne
conput er VWARINRRI itkhes 8 ek pasl tiEbOsPd Sheck 8Bi@sent a valid or an invalid
MCR Iine; and in response to determning that the electrical signals
represknt an i n¥al i dA fiacral ifegeanadyzgr todl Ry defined ds slafrg 30hwhereli thameannge of
t he check I ] CR characters therein. 18. A check processing

nmet hod as %g]@é]lg%%fdﬁ&%{ %{! m 17, further conprising determning in the
programmed conput er akieetior td deedt iaf digital Mkt oh &fedi@ flldated QUTGR ilingtift the val i d
MCR line, and if so, digitally changing stored MCR |line data for the 20
check. 19. A check procesgity) mageddiekinagein] e a8 claim 17, wherein
digitally processin fnlih%p. ptal Hﬁﬁf‘e f 2 e Il |y
changi ng an ori ent ati&on qﬁ%}e‘&eé?%l ta @ntgéggagﬁglt?ﬁéécg q&‘%%ﬂf"?e&é‘g%%ﬁﬁe to
at | ed one failure of ttheddjtglitrmit yf the Goassl itgnof the digital inmage of

the check to fi a digital. .inmge.of the invalid CR_Line. 25 20. A check
processi ng met hgg asgdﬂﬁal"ﬂ@ldtqnhg%qlﬁeﬁfofg?s Efﬁl’teﬁé’tlc 0; '@’ﬁ?f@m HEMERS ni ng
in the programmed conputer whether identified MCR characters constitute a

val i d M CROr pplyingdecipdesso, digitally changing stored MCR line data for
t he

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



check. 21. A check processing nethod as defined in claim19 \m&;[ i
digitally 30 processing the digital inmage of the check fur'?ﬁer %lc%'b%es:
using a first MCR font tenplate to try to identify MCR characters across
the length of a selected area of the digital imge of the check; 28 August
2004 5 105 detecting a position for a CR character not identified by the
first MCR font tenplate relative to at1 east one M CR character identified

by the first MCR fg@Récch@ MICGH $ontadfplafe ﬂb?%@ﬂﬁf‘es%ﬂdhs@% fifel hiGind MRS L1 on
for a MCR character not identified by the first CR font tenplate, using

a second MCR font tenpl af eaé;Le? dsMiohOddtleqt .tOLYOdghg@ %’I e%%ga{aﬁa%%?;i?%zt he

detected position. 22. AcC rocessi ng e 1,

further conprising deternining j rogra onput er whet her

i dentified M CR charact ergomtl?grdaepqc{ea?’@%? %ﬁ?lm&%aﬁ@ p%?ﬁ&?"i‘%@@,“
digitally changing stored MCR line data for the 10 check. 23. A check
processi ng met hot asAdurneiakiten apalgemtaot as gpfinediin claingi 30amhereinpthe srssns ng t he

digitalgi . i B ! I I tenpl ate
fotry Yo acReyirl ER el tor e ik MG PRk B ¥ SHblAbn bETE, "o
t he di gi t atheMi€Rechafacteheandhintekerimgaheds.i ng a position for a M CR character
not identified ?% th&cLi rst CR £ont tenplate relative to at |east one

M CR character fdent {PEE BPIYZEHEOh CPUPTRNER font tenpl ate: and in response
to detecting a position for a MCR character not identified by the first

M CR font tenplate, uSrshMIGRJeridemplRiedridentify MEGRCharecters;o try to identify
the M CR character in the detected position. 24. A check processing nethod
as defined in clai ma&sisstngrMIER chamgpiei sositpnditeetoniredpogsiventot the fipst dgIGRMed
conput er whether identified MCR characters constitute a valid MCR |ine,
and ifiso, digitally changinengiaeas dMeeRaldoSBofara ikingNOICK Bakcte”S 25.

A check sorting system conprising: a check sorter including a MCR reader
and a digital imger for AR ;
controller connected to t%teﬁg g)czﬁtli‘aorter, t (eﬂp%%crrté}?% ngd(ll)}ﬁ@légi?i{t%ﬁé{l\/l CR
interpreter responsive tofotpte N’a%R r(?ader; 30 a dat abase connected to the
check sorter to provide a Peﬁ%‘g 0?‘9 for digital inages of checks provided
fromthe digital inmager,; a_digital imnmage analyzer connected to the
controller and to t HEOHst qur{g%ergﬁlgﬁey%g ¥ 18i1§P0Rse 19 1B dnissing MICRheck
digital inmage fromthe 28 August 2004 106 database for a check indicated
by the M CR interpreter ofhardgier position odetestortto igntéfyam MHVRil dhdrameCRn|d ne.

26. A check sorting systemas defined in claim?25, wherein the digital

i mage 15anal yzer incl udes pusaiosa deected ppliyd mgsiah MIAR erardcee gsiiidr delector,
processing to an invalidated 5 MCR Iline in the check digital imge. 27. A

check sorting system as dghdreig@tuti oﬁieﬁmﬁfonv‘ﬁfﬁii[ﬁﬁt@ réﬂ?@se}ﬁi-sgi-nt iaberkdTBgE

anal yzer includes: a detector to detect a digital inmage of a MCR line in

the check digital 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.



image; and 10 an image orienter, responsive to the detectory ngﬁg%gg an
orientation of the check digital imge. 28. A check sorti ng S

defined in claim 27, wherein the detector includes: 15 20 25 a first MCR
font tenplate to identify MCR characters; a mssing MCR character
position detector responsive to the fii@f MCR font tenplate to detect a
position of a mssing MCR character ative to at |east one MCR

character ident3fi edabyethdiPas'definiéd M G 60 RlrtheLbihiHsig g“eﬂ&'raﬁn ﬁx%Qi gtaM CR

font tenplate for use in response to the M ssi ng CR char ac position

gﬂ.‘etsgﬂgr I\/}%Il-é char a ﬁ%m%as@ﬁﬂ on et ec Wiﬁn&heﬂkaﬂﬁ%gﬁee% géég{ Bﬁe

defined in,cla mhereln t he dlgltal i mage anal yzer |ncludes a flrst
M CR f ont ‘f*@m‘#eé%g“tfﬁ%'&% fy MCR characters; a missing M CR character
position detector responswe to the first MCR font terrpl ate to detect a
position of a mssin CR character 28 August 2004 107 5 relative to at

| east- one M CR thar gt‘@?ﬂli"éléﬁfi?ﬁli“‘édmtﬁ}mmh fW}Fes%ml‘WTﬁ“aI%tm%WﬁP‘atsea and a
second MCR font tenplate for use in response to the mssing MCR

char act’er ¢sek andthedereibod durthen contprisdsftyamspomingRbecheccthequghra eheckssiter on
detected by the m ssing M CR character position detector. 30. A financial

i t em anal ywhéreinogdneratingntiic Sigitgh intgensecie rwidRptrjtispertiop ai@chek theoglnhd i on
processing to an invalidated MCR line in a digital imge of a financial
item and Jfecpeiry nmeans for containing in digitally encoded formthe
means for applying such that the neans for applying is accessible by a
digital conpiiter. 31. A financial itemanalyzer tool as defined in claim

15 30 A Tinancial | penanicry Bl AR BT I FRERETBET P
f | ud a.d d h
nval i dat R (e (R e 1o BB PhiBet oo e e AR Bha an

i mage orient , .responsive tq the detector, tqQ change an orientation of
20 t hel%i gite ffteliﬂﬁa Pe%ltl?rﬁemfﬁlﬁaqﬁ%q 800 fise Fontsaning, RONRRHaFT indiipnin Bt yzer
tool as defined in claim30, wherein the means 25 for applying includes: a
first M CRrfosempaspBate to identi fy MCR characters; a mssing MCR
character position detector responsive to the first MCR font tenplate to
detect a position ofdaeatingsndigja i R difieul drasger andrsingt skvletonaeraplates aatthone

M CR character identified by the first MCR font tenplate; and 28 August

2004 108 detected indicia to distinguish at least some character indicia from

non-character indicia across the area;

15 in response to the predetermined positions of the character indicia and the
character indicie 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;



a second MCR font tenplate for use in response to the m sshag M.ERop4
character position detector to identify a MCR character in a osition
detected by the m ssing M CR character position detector. 34. A financial
item anal yzer tool as defined in claim30, wherein the neans 5 for

appl yi ng i ncl udes nmeans for distingui stgwg M CR characters froma
conbination of the MCR characters and interfering marks. 10 15 35. A
check anal yzer tool ,ngmpfdrsapggm charh@ér MoSRRifiEH brdcBitigate at QniaHamkd f v

M CR characters; a mssing M character position detector responsive to

the first MCR font tenp}\?gjglﬁﬁhggg%?%&ﬁigﬁggﬁgﬁ%c%iéﬁ?;lrgpﬁsi ng MCR

character relative to at |east one aracter led by the first
MCR font tenplate;_and another M CR font te ate, .for, use in response to
the nissing MCR Chgl[egngfyefne%%ssfqricg}%gag%a g’rgﬂ?lly F’&dé’ﬂ?‘?if?fmagﬁw Facter
in a position detected b he m ssjng M CR character, position detector,
wherein such other MCR f Ylf‘%ﬁ‘t??‘é%%%?"e’ﬁ?%é?ﬁ@l’gﬁlﬁ ig gegesublg by ardigital  r st

M CR font tenplate so that the inverse identifies broken M CR characters
having & part of the charewge@terhi ssing and not identified by the first
MCR font tenplate. 20 36. A nethod for digitally recognizing at |east one
character in a digitahereimhemearsdopappiimgindiudést al | y using in a conputer a
digital inverse skeleton tenplate representing an inverse inage of the

character to be detected gys&t dhafF (ﬁgﬁﬂ Q&ﬁﬂa{egpﬂl@qﬁ-@ ggtirglgl.eggnﬁﬁQMCR_

character in the digital imge, wherein part of the character 1S m ssing,
is identified. 28 August 2004 . . in claim 36,
further conprising generating eac%%ﬁoj{%g{ﬁ%&ﬁgaegﬁg@gé% gl%fi nanci al
instrument having a MCR |ine con aifni.rég t he at l\%ﬁSt ong character to be
recogni zed. 38. A met hod ASCRI LY Hepplaicmpiaes, i SeqoRd: 355 TRRIRSEREDS,
instrupent is a 5 check and the nethod further conprises transporting the
check through a check sorter, WhRSCEYsinyenesofthelCRebatgiesal i nage occurs
whil e transporting the check through the check sorter. 39. A

conput er - i npl entht edArfaraheal itam anhilyger sdol,ycomprisngi zi ng a plurality of
characters across an area of a digital image containing character indicia
at 10 predet er m neda fiss MICBfoni tBmblae: iacleding Adetd f3Rel60n tathplatdPand a first
non-character indicia in the area, conprising: detecting indicia in the

digital image and using siplieRn e §iRagMIdEchARkget ed indicia to
di stingui sh at |east some character indicia from non-character indicia

across the area; 15 Q. e ' Sition
character indicia an%%%g%wg% gétglg%%ﬁ%ga&egﬁrcs{ ?%gﬁli%gﬁeetg tﬁ% %ﬁsgtb@#ize

skel et tenpl ates, detetmnin sitjons in_.the_area at i.ch_ ot her
character indicia shoul d{ogt&r“&gﬁggﬁ et & Pasihgr Oéiasﬁsﬁ@ﬁim hERHET t he
skel eton tenplates; and 20 usi n% i nverse skel eton tenplates on indicia
detected at the determi ne@latipdis & lessiconedIGR, chagaciey dentified bhthe fictt MIGRdi ci a
thereat, wherein the inverse skeleton tenplates represent character
indicia inversely to chafoattemplateydi ci a representations of the skel eton
tenplates. 40. A financial item analyzer tool, conprising: 28 August 2004
110 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



5 10 15 20 25 neans for applying character recognition proc i.n n
invalidated MCR Iline in a digital inage of a financial itﬁ]ﬁhg%étzrar%ﬁnry
means for containing in digitally encoded formthe neans for applying such
that the neans for applying is accessible by a digital conputer; wherein
t he means for applying includes: a firit set of digital tenplates, the
first set representing MCR character Ik o pe di gitally recogni zed; and a
second set of digital te e th (o) t r i r ive

i nverses of the MCR cha?‘?@?}g?egmfl.osi%ﬁi &r}g%%%aw ?ﬁe@nﬁgﬁ |’9§Ce1? c?%l%?t,%;
conprising: a first MCR forpp t(fgpg ate including a set of skeleton
tenplates and a first apPItORPHRFule set to identify MCR characters; a
m ssing M CR character paosition detector responsive to the first MCR font
tenplate to det®bt aArbetkpropessingmathads cOPPIAER character relative to at

| east one M CR character identified by the first MCR font tenplate; a
second M CR font tenjimpafing eshahdhoagl ochidle sories snohgling ORICRacwiet and a
position detector, the second MCR font tenplate including the set of

skel et tenpl ates and a gigranslagppl i cation rule set to identify a MCR
character in a position detected by the mssing MCR character position
detector; and a thir g MR (Ui URhAL Syit] BRPRIERVRAIQ hhRssREON hd CR

font tenplate, the tThird CR font “tenplate including a set of inverse

skel eton tenplates and a L icati |e set .to identif CR 28
August 2004 111 5 10 15 %ﬁ% fg%‘%fg%’tsg alIﬁﬂ%ﬁg%‘giot“iao%’egl&%@tge%‘e%y% &

m ssing M CR character posjtion detector., 42. A check processing,. nmethod,
conprising: transporting # EBWW‘B%HW%CM%@?&@&COP‘H@&EH? 2 M CR
reader and a digital imger; generating electrical signals with the MCR
reader in response to theProplagmRigdeqawiies krdafing adrsVseRIdftAe on a check in
the check sorter and communicating the electrical signals to a controller
i ncludilhg a progr anpedratiogpithehc digital @éhagee adidifal stags ef thefcheldtia thegeheelk at i ng
with the digital inmager a digital imge of the check in the check sorter

and comuni cating the di gidria} ahd@@entcaAing Weodign el dutabase akand set
of data; determning in the progranmmed conputer, using the first set of

data and a predeterm ned, seb, Pt M&R:| i ne validation rules digitally
stored in the programred conputer, ether the electrical signals
represent a valid Oéetg&]mﬁig\g/% gp%g?a‘?nrlnl %C')mglﬁgr, using the first set of data and a

predetermined set of MICR line validation rules digitaily 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



in response to determning that the electrical signals repr hovalid
MCR line, and off-line fromthe check sorter and the trans%%?\tﬂk?]%%g? t he
check, digitally processing, using the second set of data, the digital

i mge of the check to identify MCR characters therein, including:
digitally converting a digital represep{flti on of the digital imge from
.the second set of data to a common imagé format; digitally applying sets
of skeleton tenplates to the cefavRfd€th SRIMICH linbeeseddiRg ihMRE odvertsdt to
determ ne M CR 28 August 2004 112 5 characters in the MCR |line represented
in the converted data; deternypi.ng in the progranmed conputer, using the
predetermined set of MCR line validation rules, whether the deternined

M CR characters represent;a val.i d. Ot?l i nval i d%4\ﬂ CR i ne: tgndlbeﬁrti ti.ngdt he

det ermined M CR char act er S8 e I i Sfoslatymes copupuier; ywing (e predetemig

determ ning that the determ ned characters represent a valid MCR
line. 10 43. A check processin§t hﬁ%ﬁ@&%@i‘fiﬁ 3. whethen the deigpaiped 1
digitally applying sets of skeleton tenplates includes: 15 20 using first
M CR font skel eton tenpl ates tMICBeathaiatiprsmepRset ar eatid earsinvalidr WEER tifne; | engt h
of a selected area of the digital inmge of the check represented in the
converted data in the common iamlge format; detecting a position for a MCR
character not identified by the first MCR font skel eton tenpl ates
relative to at |east one Wi} tHehRiakRE MR thdrh@ss B tHoliRst def 8F adth GR f ont

skel eton tenplates; and in response to detecting a position for a MCR

character not identified byt kLS elet o l,a usi ng
other MCR font tenplates to I{%%eoﬁll'%ﬁgfy Mﬁ% éﬁ%rgg% e({rételtr%ﬂ%ﬁe&@[gl{ect ed
position, wherein such other M,CR font tenplate inverses of the first
M CR font skel eton tenpl ates. ‘g’éra/ﬁ{f&f&’reﬁ%ﬂvil@ﬁgﬁhﬂe'check processi ng

met hod, as defined in claim42, wherein digitally applying sets of skeleton
tenpl ates incl uffes: & ek Prosgssing sethodces definedtianglim 43, Phereredigittly M CR
characters in the converted data; using second MCR font tenplates to try
t o identi f3pphdeg setsafakelppCrRmmesiacidess in the MCR line, and using third
MCR font tenplates to try to identify still other MCR characters, the
third MCR font tenphsiigefirst MICRIiftrg dkelepinatetpldiey to ideetifyi MYCRocHareken M CR
characters having a part of the character mssing and not identified by

either the first or secongrodthRidn@f of 8¥BleBlc@%rea 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,



45. A check processing nethod as defined in claim42, mhereb@Aggg&b@hﬁy
appl ying sets of skeleton tenplates includes: detecting indicia“rnthe
converted data and using a first tenplate on the 15 detected indicia to

di stingui sh at | east sone character indicia; and using another tenplate on
detected indicia to try to identify ch?£?cter I ndi cia, wherein such other
tenpl ate represents an inverse of the lrst tenplate. 46. A check

processing met hpgd asAdgebln@eodesking HeMol2as i eBiif Jhigi h@,lhwere%%@ﬁﬂh%i ng

sets of skeleton tenplates includes digitally using in the progranme

comt et bl ol ot BABR L RBSIT) @, Tepresenti g an Tver e | e
character in the di gl!lstil?gl ﬁirsqalgl?d{sfonl qglﬁ%lia‘geis Gig'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.



