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Encodi ng and Decodi ng Al phanuneric Data Field of the
I nvention 5 The invention pertains to software and -
nmet hod for encodi ng al phanuneric information,
particularly for wireless transm ssion with client
si de scanning and odi.ng. Background of the
| nvent i on %@03\5%*%%1’%‘%'9& éﬁg‘wpuww Pafer ence to
the transm ssion of al phanunmeric codes to-a client
devi ce such as a nobile tel ephone having a visible
Fieldaridbe Indeptienl t o  di spl ay al phanuneric characters. The
i nvention al so teaches encodi ng, transm ssion, 15
opti cal character recognition (OCR) techni ques and
dafie iSeAYGH Yerl@ENBiseRGard MHAtmAh& fof %ﬁéd&ﬁ% aﬁuhéluumeric
. . adapted to read and interpret the al phanuneric codes
informpgien.rasticilenhy foy edrelessirappmissipn withcdiest idelseanaingtand
decOélnient device is not |limted to nobile tel ephones.
iﬁilarly the invention is described as bei ng useful
in, but not limted to, ticketing applications. 20
According to estimates, the size of the nobile
ticketing industry will reach US$40 billion by year
Bac ddf@ﬁéﬁ;&ﬁ%&ﬂ ear market denangl for nobile
I cketing "technol ogy, across a diverse nunber of
i ndustries and applications, including aviation .and

tr.ansport, tjcag_]%i n prft%vi ders, sportjng stadiuns, |
oIV RREAT 1s taneht BXhdpengainthe baavyission of plgbrayraeric

code g IR MRl LG oMo epRo it AT oF Atk sp
display alphawwsericishagdfctege (ftenbremtid0 @lsp tedohesemodingpiransintission,

.1 7 billion mobil vi ces depl oyed gl obal ly. .The
opticd) ooy R G e B R ko e edqs that are
arti QAP ARG Bk Q@é@@diﬁ&%}?@tﬁeﬁl BRMRRS &odel tidf Gre di
P hundr eds of Obi | 1'ions. There ﬁgive been gtegiéﬁrfagtgrse%ifulayw'-

It wili be Hndereigyd phred ‘ﬁiﬁj@iﬁsﬁ deyviersip glgyiimﬁbd toetnnb.ikbé‘@lldphgn_es%
sl 1 RS, 0L 0 S B, By BRI Sl

applitatmsmi tted to a nobile device. Common bar code
graphi ¢cs can _be either ope-dinensional, i.e. the

c oneREdipE e pEtimates ke Hag eldhe mabile tigketingfadestioisill reach

] . ) |+ . Qr,.
USSAHRI ¥ G 2009 R AR b BE i ARHE Heklipe
technpiaptypsabss dftiveise nuibesobihdisthenaddphisaiags, igclbéihy iaoRtion

EMS ang .Mul ti ppdi a Messagihg Servjce a'&@MVS) to send
and q@é@@:&w BlNg PIRXIGeLR: FPATERS SRt amo Yiedheatieraad eniertaimment

venui&‘r;: ¥ég§i@n§tts,fééﬂmé{%%%ﬂe%%§@ bl Bblekt ARMBLEB reduce the cost of
ticket fulfilment, and the cost of queues. As of September 2004, there are more than
1.7 billion mobile devices deployed globally. The amount of paper-based and plastic-
based tickets, coupons and cards issued per annum are in the hundreds of billions.
There have been attempts by technology providers to deploy mobile ticketing

solutions. Known solutions deploy a methodology of encoding information into a

- barcode graphic o be transmitted to a mobile device. Common barcode graphics can

be either one-dimensional, i.e. the common vertical bars barcode, or two-dirmensional,
Unfortunately, these solutions are not device or carrier independent. Despite using
open-standard protocols by the likes of Enhanced Messaging Service (EMS) and

Multimedia Messaging Service (MMS) to send these codes, the fact remains thai
1



interpreting and displaying it. These inconsistencies
i n graphi cal support have caused prior art wrel ess-
borne ticket codes to (a) not arrive at the phones,
(b) arrive but not be interpreted, or (c) be
interpreted but not scannable. As the nobile devices
becone nore sophisticated, the pixel size of the
nobi | e phone screens decreases, making it

differenbdiecnt ddvigesismpoly siobk &refitdhe trarsimgtdinf@mation etjoallyewhen

ent t.o a group of new and old nobile

. able to .be
mtem@gdéﬁ%pﬁwgl 't displayed consistently and
r efha@PlintoniSeh& e terapiiBAIRUpStt hiveRAfisdd P Gt Es-

whereby information such as ‘a ticket code is
‘borng tickies eades &ui(ad sofrave at b phenes: (he awive dot nefdeiinierpreted, o
t hen al | read ersen and entered into a
(© b4 TR R oS A SnETLHE BPer b ey
sophistited, @mgn@ siv@ ofdes trlobile Bho scRfep de@bsbes) ohalens itr el y
ct_secu,re. | ects and Summary_of_ the Invention

pra for asinglehaseqdeto bapllsiy ba sk kxa grunedneyqnd

' j S into a
ol o e o Bl B R, " e e
of Tladrp hersimpler solohansiattbe matiehtwizrebysipbuimatiby sesicaded
.. Jnto.a stri. The. strin be .easi.ly transm.tted,
tcke} (i3S sl e B e Py Ioh e 5 e e G i e by
a per&thndRAERB R0 4 REyRIISALAKEE hE HERES i PoRHAA @lthsy, ithse-
present nethods &and technol ogy may enable all
CONSHBERG FIOREY. PP Prona gndwior Eatigdy fecdise.t o be used in
nobil e ticketing and other simlar and rel ated
applications.ln accordance with a first aspect of the
Objepis anéd Stimmany efitHiednyeritloer e i s provi ded a nethod for

encodi ng information, for transm ssion of the
enémbedimentsarfiied pregertt dnventen benk tb hddressathe dlusiddsaabotbiey

ncoded infarmation .as visible . hanuner.i . .
encodig TR n EBr BTG fo e ReP o oA Gy inhscries
of aiﬂh“aﬁ‘iuﬁbﬁc ER QAR A Bre dg@éi@llﬁe&oﬂ@é itd £ Eﬁ‘ﬁg TRERAhSHH De

the binary format into x bit binary words, where x Is

casily manssutied, ayemprotes pndi nptinabis seansed bn the rtatisingsudi Bechuby

the R L FRIRE AP REIGL b R R RS ey el
all messagiguensgortind mobie detiedsso deusédip rhdtdledRkatimh@idsthar
map; I nserting special marker characters ipnto the

similaradaioeied palicationsUe atcordanee way adieaspeet of e peesent
L T A
encodduainformetien fta ddvecdabafi canidmplaydncerendedinfarhetior gureisibé;
alphefielil e, doigridifs e QEPPOL SRALASE 81 3-difht Ruebdition
into a binary format; separating the binary format into x bit binary words, where x is
the same as a maximum number of bits data required by every data character in a
predetermined data character map; converting the x bit binary words into a sequence

of characters



sequence prior to transm ssion. In accordance with a
second aspect of the present invention, there is
provided a scanner for reading a visible code and
capturing data froma captured i mage, conprising: an
I mage capture device; an OCR engine that has an inmage
fromthe inmage capture device as an input and has as

using @k %ﬂzﬁ Eﬁ'a‘ract@r G5 s Riind {Eﬁ(zﬁpﬁnﬁﬂé r Sitaciers !ir% fHel sRudE that

eac acter rTom a geonetric display of

dema1 caf gtﬁl? §e§rh§nce‘°iﬁ{0 ro% cfx%ctefs%%ﬁ%?{ea'bgfg)r%orr?ﬁ&g@?é&eﬁr

ea fromthe presence
mark@xhﬁamcteﬂ' $nsertingt dre (mmnqsra lspecaal nm:tkd:mﬁamctam bidhy beiginging

t he et arealntos a pre-deter mned
and e G G EAeaR g iy 856 b BB & RAFRER P Qa1 o
sequetiéd o BahiMRsignf or conbining the guess of a .
characters and character |ocation fromthe OCR engi ne

Wig, Qcéo@&’ancg SheG fe@oﬁ@é:;ogﬁcgggé eﬂ’fé%'t RRyeN R Berd Bﬁ)rovided a

arrive at best guess or converting t
scannbekt repdeesa v1mﬂ3ha @doiand cyptuamgldata éroor a naptereduaagss f or

conrf ek Gt BRSO, SR G 6 e Bl e
imagd SapAee Ae0RE 68 airipht And Ris' A aﬁ%&@ﬁﬁ N6 RRRR and a

i nvention, there'is provided a od for decodi ng

locatipn £orishech ehteaacien Eors aigsomenid djsplay o ﬂfamcﬁ@s,| SOfwaL 1

recosf I L2 iert 505 00 HEARLUALNG BLITRAROpafhcters in
the olithet; 8 pgidag: fmagﬁmvﬁmgahe Qtrgﬁlatea iatogieess aqﬁre—@l&%ﬁieﬂrsﬁze
w1 G e e e
the glfe@?{)iaﬂ:lfa?%c d Bﬁar@éi&g%ath of&Fd ﬂ{&-ﬂ)@Rcéi%ﬁ%%ﬁﬁ the

ring aracters within the target —area;
expecﬁc:ch@imﬂut&rdod:&ﬁmn&hﬁ&&ﬂ arivetat besg guﬁnsti;csoﬁvtar@ torywpnvwarting the

data correction or,r.ecpver hni
best B8 BhOFbARS a8 Gh€ St uSfk RHAUE B Shaflyin Gl ateE ot &
K&OW%?@EM&@R@%@ﬂ%ﬁﬁ%ﬁyﬁ&ﬂhe phifp@sélbsatiomectht techRol ogy may
achi eve end-to-end encodlng to decoding by first

CrRakbididarRe %Mﬁ'a@ﬁ&f‘% rrgﬁes&’ﬁ HMReliSH, (B9e fﬁeﬁrb%ded a

froman original serial ticket ‘or card
methtl)(h fay dnmdn@wsmatms mttv tmg!gai informatioe datalidnaprising the

stps SR R R RIS QU R B e

the ersiRRAEngIS zﬁgmﬁpﬁﬁ algdasrsdaf@ﬁm@tai-s d Pt loc@ionefor 6gch 2a
?e@,(;CCD or Firewre caneras. It may be captured and
charagicsreessiing? e SEGBITH G BIRSengt obnspial Bakey charagers In

the 0 ﬂt"ﬂéﬁfwﬂ a%h Efel E&ﬁﬁg%{bgn % &SRS AR m@%ﬁé&%&t | ng

processe |nage anunmeri ¢ guesses Via an
convapng dm chakm:ltmcstrmg meca Yinaty; (and applgmgeia(ﬁﬁﬁ)echeﬁ Or Eecovery

NIRRT ORGSR R LA

in one embodiment, the disclosed technology may achieve end-to-end encoding

to decoding by first creating a unique alphanumeric character geometry from an
original serial number, ticket or card information, then transmitting it to the mobile
device using the protocol adopted by the network, eg. GSM. The displayed
alphanumeric code may then be scanned using a standard optical capture device,



arrive at the original ticket or card information. 2b
Brief Description of the Drawing Figures Figure 1 is
a schematic diagramof a client device display
illustrating two types of N-code; 5 Figure 2 is a
schematic diagramof a client device display
illustrating a type of N Code; Figure 3 is a flow
chart illustrating the assenbly of N Code from an

j gi-nal_ . nu [ wFl 4 i I rt. show .
cg. CRE IR ek, 1 RRE ool sRERAN R pation
of progeidtpy HaessprossineGliF@ithmk and phblised baed, cabeydimgthbow

the .out put of the OCR process is used to make a best
procegigddBage mie alphanpesiguessssgis an apiiel sharpeiicisgegnition

. r .

enging O o ety Pl B e PR A ooy

arrivd dt thusonghaldgkeher badtinfratriatmne coor di nates for each
character is used to arrive at data character val ues;
Figure 8 is a flow chart show ng N code decodi ng; and
Figure 9 is a flow chart showi ng an overview of the
N- Code process; Figure 10 illustrated nmappi ng
between snaller and | arger data sizes; 20 Figure 11
illustrates a scanner having barcode di splay, renote
display and print features; and Figure 12
illustrates structure and control flow of an
end-to-end nobile ticketing service 25 Best Mde and
O her Enbodi nents of the Invention As shown in Figure
1, there is provided a nethod of encoding information
or "initial data" that is otherwi se stored in e.qg.
paper barcodes and magnetic stripes on 30 tickets,
cards and passes, into a portable al phanuneric string
geonetry 10 ("N Code"). Such an al phanuneric string
is easily transmtted wirelessly to all nessagi ng-
supporting nobil e devices whereupon it may be
optically scanned and reliably

2b
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decoded back to the original encoded information, for

pur poses such as adm ssion, identification of

person, identification of a consuner profile, etc. In

one exanple of 3 Figure 1, nine to fifteen digits of

information are transmtted as a nessage that results
Bri¢gfiD&ctiphasolthe ThawirgligBzsh | i ne has two sets 15 of

four or five al phanuneric characters, each |ine

bounded by a special marker character 16. The sets
Figife® SepajsalseHerBMid f@prabPbiEn SRAEHAK ilff

g?%, here the synbol %% anot her exgﬁgﬁghg ﬂ%?gﬁﬁgééﬁi?p?g

16 to 18ofdNgode of information are transnitted as a

Fiefies has faspeint el o SREP it Aty Miivardie e ps o

each | i ng-@Gedended by a special marker character and
. the sets, separated _by a_distinctive si rE]I e special
Figwgdker o &rfﬁwehaﬂﬂhwmme aspemdly of N-Corlgdrom 'anjogiginal
consi derﬁglagérsti nctive because it is least likely to
be confused at a visual |evel with any ot her

. Figaisalr act eis a {liv elizrasliordhy how@ndinhgs oish olidardenizt iop@pared for

can be u8§ to utjlise the geometric uniqueness. of
certain arfif®E ¢ characters to define recognised

Figh@'dms Of js R HoviihE how e Olﬁﬁlsti & %%ngg)ﬁﬁééés Qused to

These include alternating patterhs suc
al t er natiake dHbesigaessup pethedd€ode;o | ower case to

rcase char.act et progpessi Je! a line (eg.
FiglfB v &0 W RAE O B BT e COpR aes 9T pgual CBarabtess are
pre-defigngdequl ti-character sequences (eg. b57-z82 15

. p45-), and location-sensitive character mapping where
Figgied charidetsehenaiediagrom illusipasing dhd seshedtmegt coordidates for

each charagcter's own x.and.y coordi;nates in rows and
col urrns.ga/%\fti;i cgarfa%t%lélr?p 8‘1?00 %%a (gaéaa‘f}?aﬁ?% é’r"l‘@i‘?i ve
Figea® act eig afRppcgt sMnsBPgidsdecddin® ag@ul d be t hat
. third row characters should on]y contain uppercase
Figpeth er s petioepharishovdngan everviepindithodi@adoprocess;
sl Re2=a ' = : si_m.| ar
Figl 10 o WG b RE Sl S o BIRE e S Ter s
Figam 1lhe ridlusteses aisednen e tafcodb displaGottendtb displady@ind print
decodi ng, system can use as hints to | ocate the code
and decBd¥eh#&@d nage. This uni que method of appl yi ng
s@l@hanu - r .
e R Y o o Aol M otk ing
with satkeirdéactory scan reliability and speed for
commerci al deploynment. 25 As shown in Figure 2, a
client display 22 shows transmtted speci al
characters 20 in the encoding character set that are
easily recogni sable to act as markers in the
Best Modaagd Otherdinpodiynegisafthe mvemionhat t he i mage
capture and processing algorithnms can nore
efficiently recogni se and decode the image. In this

ex asPédw 1A M N2 HE®Ts! fovided a method of encoding information or
“initial data” that is otherwise stored in e.g. paper barcodes and magnetic stripes on
tickets, cards and passes, into a portable alphanumeric string geometry 10 (“N-

Code”). Such an alphanumeric string is easily transmitted wirelessly to afl messaging-

~ supporting mobile devices whereupon it may be optically scanned and reliably

decoded back to the original encoded information, for purposes such as admission,

identification of person, identification of a consumer profile, etc. In one example of
3
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character " " 20 is used as a boundary synbol . Sets
23 of four other characters such 30 as al phanuneric
characters are | ocated between separated boundary
characters 20. The di spl ayed nessage nmay i ncl ude

non-codi ng descriptive text 21 |ocated outside of
Flguatehle ning igdiftepnsigitreriiinformajon are tringuitied as b gsssags that results

3 BB n SRR ELaR b P T B B P precters,

each Ok Goliaded byt Sppecial hﬁlk[&atr cﬁﬁd&eﬁ% bEheGOR\Ges §e<pdrartéaﬂ5y the
binary format 31 using published bit- 4 based

same pgpiabimreker shyasiprsHé bote shy tyarhad “al-do enethes gxenmpieef Figure

L 1633 3008 ik B Db AR oo Yool R BE S o

text bi. Back 1in® ﬂﬁ@ﬁﬂcﬂ&i@mdm%t{hlﬂm&ﬁ&in% @lhé.r]a@ﬂ:ﬁsl ?}édhﬂﬂnblﬂb%clled
whi ¢ch is no inary n er .the origina

by a ﬁaﬁﬂfgmﬁ%%r feg rﬂe‘iﬁw. Sets\ieparats a&d@%&e singls sapcial

mar]ér Emgﬁt&%rﬁ'&ts R syiibol busthaeedi cg:ut i %’(E]&is?mctgé%ecfilﬁe it

Nt Code contal ns 24 5-bit aracters.
is leashhbelje tabp bmﬁmddeat hvisGetlevelamitic amy gther ¢hatagter oA t@atively,

=12Q bit t 47-bit bi nb
other SiAgla ey o Pe e 15 ShHise hg gRBRS SRIEHS REGe ain
alphéﬂmrbhmabt&%%ﬁﬁ@k@o HRRGE Y N-CHaG my@ﬂﬂ%{en%faﬁcal

is then separated into 24 sequential lots
procesising, Thesg include atdﬁm&tmgmttwnls Isutrh)w dliermating Beitweten tuppar:@se

d h d
to loYichec AlPREREI® & Gl nieets HARE Sine (o EeFRaEdvie)
knowHiFdiREnsQfuch iaf) 85 bicSddfhed allti-dafadted OR e (6 %swisz-

t he number of bits required for any character in the
p45-1rapd Spatigprsensifiyegihnragtos mAppinghere thercheepgtorsused for

th

mapile HPERORLAELE Rl Qb Pl v CHRRAELEL P (Ghe
colurinns. tAx @ emnr)ple tolthe kfé&ﬁﬁEE@ﬂ&iﬂeMﬂ@%%IMé?&&ﬁZ&mg

Uﬁfg H?@tg t.he aI hanuner., ¢ haracters 1, R ,. and
rule apuieh b tht By ront eencksae éyn%wpneg@%ﬁaﬁd@hmn
B A R e ngdd%‘*"?éé ELESMNEOZRRM, These
similetwmethars aedlbdesignad rereate @Dmabmmttams imtiedatvenyturdd

imagp e ¥ Cde it the Bkt 77 s e & Bl 1 1ef the 854S and
deco@@ﬁtfeq&fagé 'J!‘His tu8us SletHo LAY pﬁn%eﬂpﬁﬁhnfeﬁekwrﬁfzﬂr%ypmg

be the first afacter, 01010"w
conmlmorltm arreat@\h sysenob bmmdmg aad, depading ialphememgpiedsd with

saﬁst%ct%{']}ggc%tnlrgheﬁ)?ﬁtyacE’i%;r)e?edafro? céjrg&erclglad%&oyment

As shown in Figure 2, a client display 22 shows transmitted special characters

20 in the encoding character set that are easily recognisable to act as markers in the
rectangular display geometry so that the image capture and processing algorithms can
more efficiently recognise and decode the image. In this example, the alphanumeric
character “=” 20 is used as a boundary symbol. Sets 23 of four other characters such
as alphanumeric characters are located between separated boundary characters 20.
The displayed message may include non-coding descriptive text 21 located outside of
the target area defined by the 4 corner located special characters 24.

As shown in Figure 3, the method requires that information in the form of an

original n-digit ticket code 30 be converted into binary format 31 using published bit-
4
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Using this nmethod, a 120-bit string woul d be encoded
into sonething that |ooks |ike:
6WI5E5CG<5PT3LKVXEVNSOS4 30 This raw character
sequence is divided into three lines of characters 35

nd _each line, is demarcated by_ an initial double.
based gerngdangypigorithm. A sagjalf gl agricteh i Read SRIOBIB, by ithis is not

manddt8f, %‘or—inﬁaflg’tz a_tf_Ecﬁ&!:Eo!gﬂa Qe 1&?45%'7%9619343 Bt Bb Eodxmért%d into

single equals’'sign "=" 38. Line fee conman
binagh 8080160300 1600MHE0060E 1851 1HQ 11 Y01d 11001 dvdloie nbiven 47-bit

. final display geonetry. . Thys, .and as_suggested by
binaisi e 45 %&f‘%}ﬂﬁ@ﬂ%?&?ﬁgrﬁ@% 0 g OPVertsghanta sud-
= = = Tted in Fignfed, 1-3LKV= = = =XEVN=5084= _

COd‘ngI:ﬁll_agMI\I-gsCo el S&r%% ready to be transmtted. Note

t h@mnedypical @6Coilptontaing 84 t5-tibdaa ehammders Alhtikis ekinaple, the N-

Cod g St i oF B9 i 130 B o PR ey S hblars Aupmber
is coh @ tddahtcPM NBLR ¥AMBEE3? §dkey RbdESo1amEn ma{aséd 888 red flancy.
ket" will event ugfl y

,"Start N-Code" and "Adm ssion Ticket'
This pymbgnwild ik thon saperated it 24 seguentiad late 33 of A hitprandedch & bits

oy St N- Cade, . =6\ 55E5CG= . =<5PT=3LKV= 15 = N=5064=
wil ot o i YT aisen P Bl e as méppedinto » S
data ERERGEH bRl Ehaicte n@5SI4/ 19 IhatBkd hBnbke\iF 68y Bitsdn each

networ k-speci fic protocols such as SMPP, SS7 'or SMIP .
wordpdaes nat exceqdh the nymbier 9bitorquived for gy eharsaserdn the map 34.

t oTPERYIHhE bbi€naliEhet Bl i RS E shelbosty mip R ©
charatitep (dyrdirg Blty tleasies b€ 5] Wiicheqeds32)i chhRcRid inaRith4):

devices, as it is designed for human eye to read.
Certain nobil e devices display double line-feeds as

, ‘o . .
<A R R O s Y R R s B et or
sending, to ensure the image is single |ine 25

spaced. ubl e, l.i ne-spaced N Codes are not scannabl e.
Notedfigidhs é@gowwharmr% LR g0, ﬁ@%@v&i@ﬁﬂ EgReN edtheeause
they Dedre@mitiark@Rb Bie chigh ks, potentially causing errors in scanning and

decoding. Note that neither 5-bit nor the particular character set above are mandatory

to the invention, they are examples. Thus, a 5-bit word that is of value 01010 will map
to the 11 character in the set (01010 = decimal ten). Allowing for “0” to be the first
character, 01010 will map to the 11%, which would be “K”. In this example all

-alphabetic characters are upper case.

Using this method, a 120-bit string would bé encoded into something that looks like:

6WISESCG<SPTILKVXEVN50OS4

This raw character sequence is divided into three lines of éharacters 35 and each line
is demarcated by an initial double equals sign “ ==" 36 and a terminal double equals
sign “=="37. Bach line is divided in half by a single equals sign “=" 38. Line feed
command characters are inserted as required to provide the final display geometry.

Thus, and as suggested by Figures 1 and 2, the resultant N-Code will look like:
5
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an i mage capture device such as a digital canera or a
video canera. The device preferably provides a
lighting source that enulates the lighting of a
"cloudy day" which is essentially diffused |ighting,
in order to mnimse lighting highlights or 30
“"spots" on the capture inmage of the client device
:==%ﬁ@ﬁ%ﬁ &g#RQA etc.) screen that would have resulted
PHE5 lighting sources. These lighting spots

==RgyTePSgyee- part of the image. The frane rate and
dat a ture speed nust be sufficiently fast to

ca

==?<|Féﬁ‘§1_ﬁ(534%6| our images of the nobil e phone screen.
Optionally the capture equi pment has a 6 notion
detect sub-routine that triggers the capture device

Thit N-Ca€ishost Rbifto Pheimmindd. Nokethst aiy QRa\M WRfore and
phone screen, once_ it is determ ned that the nobile

aftep therfd-Grde willrysaiyathe bo ignozaddhyi tha dpip capiurawafivare due to the

_ f, . [ i h .
e

“Stao it Gade® anidl A dpessioe Tidkotvativentubllyied Ribiddey the lithide
|i,ve video feed whether the phone has arrived and

- decpdipg pEocediigt i onary. This type of irmmge processing

software library is widely published and easily
obtai ned and inplenented. The present nethods apply
Stag™NaCodt i cal and mat hematical algorithns to convert

%&zﬁgﬁgd col our imge of various types nobile

een available in the 10 market into a bl ack

—GP=hte= mage that a generic optical character
recognition -engine (OCR) can easily decode into text

==2gt¥bseOS4AS shown in Figure 4, the present methods

_ r nmore of the follow ng sub-nethods to

Ad%{%%‘)g\lj@d?%e desired result. De-skewing 41 is

performed from skewdata collected fromthe central

50%of 15 the image. 50%is not the only val ue that
wor K abgive tung) Nrdeade iy Bipnsanitighle wisglasly ot mpbile dexdces, via

- ' by | f [ L..
- noty el Bopfotiit 8kl NP, SYER SrP el 8 Hifises
 existihg metvetaivinfs4stracging of Fdtwsrkecasiaweds it f@el4a 16f, e content

qdisplay . is rectified 43, obal contrast processin
mﬂﬂﬂ@%@%ﬁl@gﬂﬁ 3¢ Wi EISPWHS%@?S constiantlyacross diffstemiumebile
devide 93t iS QBYEAKL for hlumbd BySHoS¥ad F@kGid) i
© ( oﬁ; ai1 nled 1y t efr?'f)or ari| é)onvd;rt [ nﬁﬁéﬁgﬁgﬁaﬁgﬁsp%%’
doubledinesfeedsegs simgle axlnhcetrtr?ngoﬂaeredmiims ﬁi@fay&h]@ﬁay dlsﬁlﬂbﬁ Dytible
. the Xi S. vers e actual grey scal e val ue on
tineythgis it B BB Berbre sopife Reendive hcimagiegy Aosie lome
spadad) DBUBIR line WPEAMICSRIRs £RHot &Shpafiget ch until it
does. Anot hei optional 1 mage enhancenent
Once received by a client device and displayed, the N-Code is captured using
an image capture device such as a digital camera or a video camera. The device
preferably provides a lighting source that emulates the lighting of a “cloudy day”
which is essentially diffused lighting, in order to minimise lighting highlights or
“spots” on the capture image of the client device (phone or PDA etc.) screen that
would have resulted from direct lighting sources. These lighting spots may obscure
part of the image. -
The frame rate and data capture speed must be sufficiently fast to transmit

colour images of the mobile phone screen. Optionally the capture equipment has a |
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technique is local contrast processing 46. This
breaks up the entire image 47 into |ocalised regions
48. A suitable break-up size for a 1280 x 960 pi xe
image is 50 x 50 25 pi xel squares, although other
simlar region sizes are also found to be suitable.
motipneletast suhsrapting it &rigee A sapime dedics t taksra datic “photo” of
Q red _the | i . i Wi, thi
the §IRERERE by b §5 S50 SRR o PophE Rhone fys

inde@d@ betomhatagoridde, ditwithis htplableshagef o terémthaRaiifies the
the cal our values within each reqi 0[1 and appendi ng

defipitiomof staionazy. Without ts qpilopesofiveess Wilhbe proddnstsad tas

corcf Hrorh B B Yitho REa VIR LR A A AR od Bl
stationirg. Thid egpeaofdinage pratessingaftwardlibpassis widelydaibiished and
(which is representative of the |ocal

. L ati [
eﬁl@’%"%ﬁé‘i}g@é 1%%1@&8#350 x 50 square) and | owest
b Ot’/[tﬁég?{es-gﬁteﬂe{h‘aﬁs Ly BRkikad 4xd ﬁaﬁ%fn%ﬁ@él]lah%ﬁftﬂﬂs % Ednvert

45% squares I ncontrast), one "w pes emw t
the caplured cotbint Enagehifyadsudiypesr mebild phone atugen available in the

ei.t her .set r, absol ut but i.s has,been found to be
marehipiy? Rlack, by mage Bt agepetic gpita! e S pgmen
engfB3OURS canh badily debfintd @kt fgsgsegi on wWith the
operative N-Code will alnost always fall within the
t opAssownris fgue v theimeseohmethods wigone or niage of tedobnwing

in. colour .bet n_.th t characters and the

sub e&%ﬁ&ﬁ%‘é@%\?@?%?%%eﬁrgg@ér‘een. 5 For the remaining
hi gheskendng 4D & gafirided from Elovhdstachlidcesbfrbmeate L&RIDB0% of
the nethod performs_a col our-specific contrast

the iaget 2076 ipneiftee aplyyvalusibdervonks ang afiagentalies vl work drut it

. | , ] ..
was P L6 D0 Slep aBRE o SRAAR BV B Y By g person
not pirging; fecphine domtirsimighe itan aakewtd indgetdlafuatiplegis rectified

43, gta of 520 standard devi ati ons sho%/\rz‘ a mate

, . rial
AN BPeSaIDgSY qdies Sk thedFie isowﬁmwm
B e Lt o P b g the
imapg toogrey-séade,pindghatimgdfrequentyl ofraegrepsmle dhther(ghartis versus the

B A B AR S e

one %ﬁﬁl%s‘b@ntr&ﬁ QurbidB PR dbss. PQWHeR @gﬂoriap RS NABRREn R O
the OCR engi ne for processi n%. 5 As shown in Figure
35 =

techBjquetielovek deptrastpybeassing 4gehhis breabpup Sl entinainsageat” into

toee GRS TP Bae 8 Pl 9% By BiafROolffricfimage is 50x 50
pixed bauidrss, hESodd. otfldieiniiat degloh Gizes BB uh@ o BQ&HHable. The
guessed character, a degree of confidence, a

sizeg RGthese welopg asslesximpaatant eqsapatedhisettbe locglispdddbrocesking gvithin
ih and mo) her data as may
e regions. :
This is done by sampling all the regions and determining the statistical
standard deviation of the colour values within each region, and appending them o a

table of values. For the pixel sizes above, there will be 520 standard deviation values

- from the 520 regions. These values are then sorted info a descending order, with

highest standard deviation top (which is representative of the local contrast with each
50 x 50 square) and lowest bottom. Then for the bottom 45™ percentile (boitom 45%

of squares in conirast), one “wipes” them with colour white. This 45% percentile value
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be required. This maybe stored in nenory as a table
of statistics 53. 20 The nethods use the text guess
statistics as input to one or nore proprietary
"code-location” algorithnms 55 to nmake a best guess 56

t the underlying. N-Code 57.,.Any of.the fol lowing .
ST S VLT RN B R e AT W R
also rét:tﬁfef?%%gar GhAkFA G ESund th thSRBIAGHE Bie Mbrafive R Lol will

racter map, fromthe OCR recognised character
almost altays falbwithinabe tdpes BaRredngily intchnirass donto/thg differpece in

coloutp et Ok aPPhP i E RIS S ARAABRL PR
a%w]fecrx?laﬁ&g%gﬁawm%&met, e EBck Nalissd rfebien) thBe

output o guessed_charaéters 53 probabilities and
methadiom—firma tes|oupapedibe aendeast sestdbonredablrhoweyer performed

Q0 first, .l hi I o [
sepergipgdor Pird sourrePeicly BeerRaB o BE: Thl tull e bRy
where the N-CO86 f:xf RUBEnd kighifidahitconasstlchBarkeinehi3 If the €ampled

applies the foll ow ng sub-nethods to find 30 the

data af$20 standesd\deviatioanghovera mpledalsgpyatiomel wluesdhal acpgermal
.. resides,. RAN . O
s DR AR e LS QLR AR ot
unwaRi@l Paiteef M ithge Ky alﬁl?kﬁqihgﬂ& Widmddabregtina) Tisd gosli it o
determ ne the toF-l eft _hand_corner 59 of the hest

convegteriinterachigh-corteast blagk poth White ¥Baisn? using sindastcqlewdo
th i - ' .
biackzfif RS kB0, Yo BBPL0% oy ALY Ebd LR Eo I
OCR efigiak fisr jgosessing. det ermi ne the bottomright hand
corner of the best-estjnmate, N-Code. |ocation. A.third
S TR B FABITR Sothe SRehed Pl  EoRgrio Bl gt agter
recogﬁioh%%gtn@%ﬁ% ‘iﬁ%l@?& L White RBAEARE HBESR F00o QBLES FH Rkt

e no I'Tkely 3 i nes of text that™ consists of the
guessNistatidtics 335 [Thy statistivsttiongiriso forafach pessadrabaiastes) a/degoen/ef

first, second 5 and third sub-net hods. one 1 _
confidhgtons MBI EIRTLR 3P QPO auRuE hog SrRomgBer datpeg may
be reGARJIYTRR be §6reH G iUy adWiabld dfist#Atié0s3ret hod such
s using the third sub nmethod to determ ne whet her

t Mehefoetbbdsund theteatigudsd vietistios @ Hayt tronsror gnorgprepsietary

con SHRAFSAHaie 53 Rl S g AR ARV

- Any B8 f§ifbving $-BleMdds thayHenBed. Bne shb-m@hd®elsmBates invalid

expl ai ned above. The net hod then uses the marker
characteay, et dragactys nbtaa parbeithe haeeter map,t fiemthe ICR wrognsed

de, I ual - Sj - | ¢:al it
charagépe i oo oot 1 QR W iRy UG e etV g
chara®tis SRCAdt@PEndEme bfodelengtindaiotmpackes. ST Belpabstanise
one may use the mddl e of the rectangle 60 as a best
accuresy imrhpaformanetoiihe QL R-pegine qumtthﬁemﬁﬂw @upssee characters

53 pr%gg)qiit\{ei:sda% o%%zgd}nﬁfes, 08 18ake§ ‘ﬁ{e%&%yg?arker characters 20 first.

In this example as in previous ones, the marker character would be the equal sign ="

_Once found within the results set 53, one applies the following sub-methods to find

the most likely rectangular area 58 on where the N-Code resides. 7

A first sub-method uses the minimum x and y coordinates values from all the
equai signs, adjusted by the x and y sizes of the equal signs, to determine the top-left
hand corner 59 of the best-estimate N-Code location. A second sub-method uses the

maximum x and y coordinates values from all the equal signs, adjusted by the x and y
8
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15 to arrive at a map of best estimate coordi nates
(shown as "X') for each of the expected N Code
characters. The next step is to apply the OCR out put
data, which contains all guesses nmade by the OCR
engi ne, to_these best estinate coo%g;iyfat es

sizegpf thoequal signs, 16| dleaming e Opemyright ?@nﬁré&a{h%(b?%ﬁmte
N- c%dgio%gﬁ&l %Eﬁi\ﬁ%c SH-meREAdEES ar t\ngfé%ﬁﬁ% of valid N-

coo I'nates for eac aracters
Codé Shaaé‘tﬁr Elag tmhaacﬁrsatn dle@rminEibs most lilsds B limag cfhtest that |

confis OB cH VSng SEORGHILIPE 00 18 ot bOTe Bt poennd

SROL B B8R The
and g:gléd E#E&Eﬁ%har ac{Her (denot g}%j@;aﬁﬁ%?gﬁ:gae ISdGEh&i by x and y

coondivedess umhﬁhﬁg_butcrmhma’ttié ity methidssueks ashesieg therﬁbldd Byb method to

detefolemapingt Ao RS AR pocotl ) L RELA /B TR e thtis

notmﬁ&ed?e@tahﬁﬁl%?&%&e assist with overall decoding

process. As shown in Figure 8, the exenplary nethod

pr e&eshom indvigure v We r@ﬁ@ﬂ@%@twggwgas 6@ detarmniredyising o

;c_,, f or nat rrec
sitiers 8 Rpea SO PREksARdthL: BRT 0K HAIE, GOHAG s
are Joomel dafie dtddRA theiesde, & Wil gs 80 el sieeBasdy vatical split 62,
ori ginal code 81, upon satisfying the checksum

63, pbdaciche Fectumulas areadate q srbstsclnag % I the nriddlsmagkers gre

o R SR Al B s

metAwpshownl ih Rignire Mpthetmethsd theatshedivides edchalf gioy 6 tdutamgles 65
to resanpl e . the

t di ff t I
o ok e SRR CbSkmy TR o g
exph@ed REC ?@ \Habiipferd. 'T@ﬁ%eﬁ@:&gﬁ {80 apfly tﬁe@gﬂd @“t&’l il dat) Svhich
and Capture ots

orlglna image Is sanple

confais allngiesses smdabyiber@GR ehging, do thesdbast toinads amrkimat@
oAl 5Q d | y..ab t hods.
X oettedn ShResh S by B e R o AR st e
chaced ARiCdur %Bﬁfe%ﬁﬁ'ﬁie A, Ty doBkdindtad fof eadadfMbe EREARE(HaN
resanpl i n\gﬂ@t he scannl ng gﬁgar atus returns an error

Flglag@lﬁ ﬁndwﬁl)l leenfalgsagh@mcﬂnes beyead forfnalidegoding phone,
st AT P FIgY 1 PR B § o RRer B R e B ipprac an

acctirade! end gt Buesd Sorld\Hataotereit ofill @8e & bladk léﬂérlaéteﬁ(deﬁoted in Figure
| ighting and p03|t|on|ng enough to return p03|t|ve

8 asdhe HudeaprPre|ec b Thiniy detpaminegoym @we@n@l@o

 threfibIE A rb}’dn@g’él%s ﬁx@&s%“‘}ﬂ%@g;é‘ﬁo?"%gi éﬁr%sci%%"c%i%ﬁ on %nd[wﬂl

errved tfroma
thereﬁﬂeassisﬂaﬁﬂlld%fﬁldle@@dmi;@:rmeﬁher or other origi naI

R R N N e A
guess 80 into a binary code format 83 then applies bit-based data correction and
recovery 84 to the binary version of the best candidate N-Code guess string 80 to
determine original code 81, upon satisfying the checksum requirement 85 for code to
ensure the final guess as to the original code 81 is a valid code. Should the result 81
fails the checksum test, then the method will attempt to use mathematical algorithms
1o resample the image at a different samlﬁling resolutions and retry the processing,
without having to take another image capture. For example, if the original image is

sampled and captured at 400 dots per inch, use mathematical algorithms to resample
9
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mappi ng. The N-Code is presented for transnission 92
by using a particularly OCR friendly character nmap
and special marker characters. The N-Code is
transmtted, preferably wirelessly 93 w thout
at say 560 dofy Rt infH) Snd re-apilgatoenheinids. This ipresflkely edentxodi nent s,
orrect %egie l'aQ%eEeﬁecﬁs re renoved. The N-Code is received
© c%’ wf 2EPHSVTCE Y hat 15 di splays it in a way that
Iflthu:’faﬂs dgeinopthérizeh ryaradian fedeQuing pesiuatetinisght i ng may

error auhzs% or i8GUidnfdo thd B&er Q‘aﬁﬁiﬁﬂﬁﬂoﬁe‘mﬁ& m 10 RARGA OCessed

using corrective algorithps may I ncl ude
manualwgtr@m SitistisalpHblrgrersly “Qﬁﬂlyélfaéthisé’fﬂrl Bdipsaai pul ati on
there ar®fich Rt BBhSin ligitlg 6o fokiSoniify ewlligh (ASUGARYSHGIs@RA | Nto a
id final black and white image. The black and white
and 2eCP4Pnge is operated on by an OCR engine 96 to return a

Pedlowshat ofSHigured degivsss oivi@oitivantie mgthodiden,

dlscusséaa%ﬁcmn,m}f kRICAPH dvaE Fror b BlieSdoli€ Hlentdld RTat i on

val ue. Thé output of the OCR engine Is t
nmber@p@bfmoéamé dnfprinationisite lltb@%.f% edRdaey IHGEPWcFeth ud| ng

mappin, e W@o&&bpr&&ﬁt@@ﬁﬁﬂan&ﬂmﬁ@ sdet ading aﬁﬂrtﬁul Clguess

ey A ot A A PBTECLr Y IR PR N Codo.

preferabisheigelesslg 98ivithaugalierntians @it conkergt Inguefafed bxh&:dimangj nal
double llﬂférf%ﬁ em%@éda%%%émg&ex%dg) ralofl H&viaL fa

er yapple to guarant elntegrlty of the
dssplawrlte@@h’tay thahit epstbe pptisallt seamesd Ys é?ﬂclat ishineopaydy provi des a

requuequt}JQ Q6p1fed REQY Esdin%d BroRasH YPusidgdedctifd £atinaR and
ayt hent i cation o Code USI nchﬁtgq paper - pri nt ed

with ma@/é‘?“g'ﬁdﬁﬁe"vﬁfw‘{’% ‘F{F%BBS én'ﬂ- Giigispigragten obo¥ERsice fails
and coldrOasSeHAs cdnMersibeint\acfiuhl bidck endfwehitk Bthg& CEba plavihade t he.

. - 1 A f h adabl £ t he
i RSB 5 L G LSt by
characte Heta, stisester bﬂfcattoneﬂ%m F@Sﬁ@biﬂiﬂéﬂ@ammalung'fhehe phone to

output & gmg gw}%%erat&mn b%@meh&auanmeam@e&!zw
hone scr een. he per sonnel at
various fw% @FaE%fhg“aw Qoqsé%%mcﬁrfecftvype in the

algorithivik 98 4k q:pniafﬁ)mﬁm&aetbést Fives shingadethe i ™-G@pthapr i at e

. f
rosting R g SRSl ctod BAORINER! St EREE JRoMhER uner o
Preferabﬂmmqﬁbp E@r@@vﬁ@@tqufﬁsml%e the new y paper-
ﬁraaaﬁ@n%yﬁss%ht%hﬁw%ﬁﬂmm&% orﬁmﬁ&iagyﬁaq s ifit

di spl ay. o Il e phone vent of a
ldenﬂﬁ%qnaﬁf*# 9ut\‘e§rl'ra€aﬂ %fé%ﬁN W@g ¢ Pﬁ’é’e’i RHiaGe verdprt oftled from
N-Codef h6ul B @Bile desica il dabl Ie th Yvenl ¥ a SAIBNRET, wharb the

imoes HSFE SR PR BRI R B U BB OAGE it

buman gpeliet,itlid avaitn dtheaiobii¢ davhe caadlifig thd plenowmatanedn si npl y

counter. %p&%gﬂg tﬁs géJ‘c?ﬂe a!m;&{t ofa (Biglg%% tpﬁm%% h. 'ﬂl@ gf onnéﬂl de

entification eém can
at the mﬁ@teql fangist qah asepg-keyred tq thietin the gisiblemprtipns of tlve Nefedfdanct

and appropriate software will reproduce the N-Code and output a paper-printed
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nobi | e devi ce using the nobil e phone nunber, and have
a paper version printed simlar to section a) above,
wi t hout the personnel actually having to read the
phone- 10 borne code. As shown in Figure 10, sone
enbodi nents, the nmethods associated with the present

versioaacribe Dighiode T he st of @atna)bsliezi@sme bt thenase ahegmwly paper-

o3Pt 4 e P 5 L o
ti ekefe @l@haofmwyr@ﬂa@sdaﬁ \bﬁerelﬂfdlﬁﬂ ¥ caft@fedS@ARhEphone

. in a particular |rrplementat|on t he Code 15 can
is unsprdglie bthe geanmes aad ypreadeile By e dumen operatarhthe owner of the

_ mohc}g %{rircg ?%g&w{xﬂr a &Qﬁnéd Slshiler GRAS éﬂlﬁfcgé%gpm%r éelf Jat&?

sone 1 nstances, or ex
ownblecm sy annwnck)wsd /hesaybide phmlemuh&mj |ang previ®pésonal
orting ent and not every si 20-digit
IdenB§ o tht fhe YeqH ?a@&eﬁrﬁﬂ%ﬂ?ﬁ%{ﬁswmlswgo ghe defunct
[

moblfg d%mé i A e R e sl
simikato sefojmng) abeve? tvitheyiuibe pamonne] @rinaly hevied foarehd ﬂﬁe phone-
b ting peri od expires, the 12-digit data can then be
OMEfPELt i vel y di scarded and thus be reused again for

ma R éBGwB% F‘i’%ﬁ@ 0] dofR: BB Ents, tﬂ@h}%ﬂﬁ)@g biddflted '1th the
renew ng the 12-di git data pool ows the sma
Y

preseptttechsioiogy cansbppart daia gizes thatare Ilqrg@étmmwpeicthe N-Cad@ean

sorei PR (et g, A P ol bt o BSORE Gr i oefomn

that ﬁ@éd@ 6 Bp lehsddea R A exBAPleNG o il & G@plndn@itnl 86 N-Code
When an owner of a ticket wishes to transfer a valid

can ¢ncefed? Wﬁ@s@éﬁnfeia%wlab% @Weremmmm@ fmbh tinkefeods s for

r erar L9 er fi.cket
20 n{lﬁﬁﬁb dfgqpsl(b ; an&;‘f}é -0 ﬁ%@m@é@ fo? ap[h?,ofp m% 8 gme
mﬂdo&k’?iaytébwbeks lsadiag up@o & bporﬁﬂg\lem enid hdtedvetyéingle 20-digit

porntEhEE PR Ehe 5o ASR EBHoE e AT ) Prammte elokfedigit
data 404 8 z*chﬁgﬂ%w%a i QOONES ths s&%{ 3 ng%a@gggsahﬂfy

deacti vat | ori gl na act ive
requ_srbmbnis flag 105. The tinme of the transfer is |ogged

t r Shheh UGB i reriod pires, Phecl 566k e oo8 Bt ea.
eﬁ'eéﬁv'éﬁr dib@rdddBs @hs Bé ?é%t‘éé@égalﬂ ﬁﬁ%éﬁg&g' 8r LILEERER gJam%sS

fiel’d 106, and sanpl e val ues outl data r
Thisxon{inwad r@mavang ofitheoi2-digit data peobialiows the Ismaﬂelt dadmsitzer .
t abl.e could contain person,

numggqslgggal ﬁ%%%%@ﬁl% /eSSy provi de a

CompiRhABs WRerdBRinbRrd dftlecRbts aid:%@ﬁi‘@rtotﬂe%kfoﬁﬁed tracked
system This transfer-enabled validation can

and pugited e moskisqpiigticated mapping table 103 is required. When an owner of a

ticket wishes to transfer a valid ticket to somebody else, a code mapping mechanism

is required to deactivate the original owner’s ticket once it is transferred away, and for
a new valid ticket to be issued to the new owner that the original owner does not have
access to. This process is done by issue of a new valid ticket code 104 to the new
owner simulianeously to the ,-deactivation of the original ticket code with active status
flag 105. The time of the transfer is logged in a timestamp field 106, If a ticket is
being transferred multiple times, this process is repeated, with the times of transfer

recorded in timestamp field 106, and sample values outlined in data records 107, to
11
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36, GRRSS VIF> Wi, dibetpqt NI ek

s SO RISt SSRGS 3 BBl

val i dation service 1215 in Figure 12. Meanwhile all
of these old and new ticket 5 records are mapped to
the sane underlying original ticket code 108 fromthe
original ticket issue provider. As shown in Figure

11, a_further .enbodi pen royi des for, integration of
alloftong %gﬂfu‘éﬂ% ¥ _gilﬁ BHOPiREADR PaYIA fgniain
persﬁ%ﬁ%‘fs?o%@?ﬁgaﬁdzg?%{ﬂ?&o% ’détﬁﬁé & BroWidt Q%Hﬁxgr‘é}:[éﬁsﬁ@?&dﬂﬁé SRt

ware 1 nte by converting
trangfet emtldnt spsteay dhiNrQofiz-dnabled aalidrtioh sab by irdpkplcateddn the

validfon e viees A B e Lo Mosinfe PG tacse e tnd o Bk
recogistaﬁ‘@ BegptPid die sﬁnﬂﬂ&r@w@@aﬂ%kw&de 08 Rt el Rginal

_display screen can be physically separated 116 from
ticketnsku prastidesnal | y connected to the N Code scanner 117

by a fl exi.b co 111.0 i rel ess connegcti.on 112.

O e e Bt b GrpRCarbRIRe i iiBerititi o R
Codékéeaiigaldidemiivagen Mito existiig pshepdpRE-sBasheh dHtems without

scanners. This allows existing scanning Q%:tens at

any pefiwareoF hauivare integaplian, by capvArirg oplieniwlispayggN-Code into a
visit]§ B0 bt Cod 13 AT ARBPTNES Sooi DAL iy

- on ahSwRilibouahedClianiachdicso e NEC sde aimih@yevicaViTHe aunitiady

. 1o be renoved tqQ elimnate any exce refracti on that
displayyscreg &80 be Ph&ﬁl?ﬁ@é&%‘é@eg Hgérq%tm wenally qopaected to the

N-CBas & | %rﬂ]: lﬁiséﬁggﬂ?%o‘%gfl PLH elegsocogﬁgtbﬂg?lt fed Iatg%ﬂasr way

est a data format to be a st
the Yancodei ankibt scraerdcarebedeffaciively seammed iby gxisting pokribased

devices t.o provi.de conpatibility with.all other . . .
Scwﬁﬁﬁei‘ﬁa@ilw_gﬁwgz% PERRE T PIHER 5P Yt ol gle 9] adgpission
to bd MIEENRIcogMbE Hle89-TddR WAt anyWRsicalBReotdiiRa heWbdn the

W Max, Bl uetooth, NFC (Near Fi'el'd Communi cati on)
systerag Hh thesggondarpidigplap s¢rrenlisa tPnensseany the touch-screen layer will

s L B LI RO 1) B3 s

to nddSEASReIRE Bire6dd Sisplafdddi thy stRen mOSt  preval ent
network transport for the transm ssion of the N Code

datementhed of estabdivhing thasNdiedecdatmfornat iadield signdard for ticket
ond SAGAILEIRY B BN BPCE 0B QRS f f B

mode$ of transiibsen, dfcltdiap bot ngilsitedtolintefnet, aVireiags Ink@net, MMS,

N- Code data format to _provide c%ﬁégency,a%ﬁ -
OEBRHHE ecpnology

is fok SMB({Slost Miesgaby Servared rSHoriessage Stdviveds oedramiiykthe most
transport, siml how [t i smited over

PrevajgppnCtpigrk HRBPATtdot 1€ tReBuE 080k Hﬁ%\rf% dgta Loumt, hovever
as AR BRI IR IR gnitbreb AIBAR ' et g BolEd &on be
continually upgraded to support different types of transmission technologies, but
retaining the N-Code data format to provide consistency across industry, forwards and
backwards compatibility. |

For transmission technologies, such as Intemet, 3G, GPRS, Wi-Fi, WiMax -
and Bluetooth, the N-Code data format is simply transmitted over those network
transport, similar to how it is transmitted over SMPP. For example the N-Code string

can be sent via email over a 3G network, or transmitted as a data packet over Wi-Fi or
12
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12 Bl uetooth. The content of the N Code data format
will not be altered by the networking technol ogy,
and thus can be scanned fromthe screen of the
receiving device, or printed on paper for scanning.
For field detect technolo |es such as NFC and RFI D,
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<P SH O S AU oo L S
thct Hboﬁlﬁe deiot éy than mappedmm tickedl6)é6€ nith5&d dn thygblsfellﬂde and
oyi contJ ty of user_experience between
th%‘g |‘%§E‘é tosstargdhe Nt bﬁm@atmﬁ on the
1deﬁﬁﬁ%tpﬂf tﬁg dr't6 %ﬁ)&éthelﬁkgﬂ ey P %s(ﬁ'gir & ta%%‘trer s&ie, orto

port a user can benefit

1d®,l:1éc1ﬁlp gicket mforgxaupin wdthin the okednterface dvﬁ‘zh@[ﬁﬁb devme itself. This
e using

I
pm(’;ll rar C FW?’( é{éﬁ??ﬁ’zlge{ﬁégt %Wg?fb‘ihé S&Eﬁb@n&@bﬂc@e tickets and

_ng&gémgmm%}ﬁeh&e@g mation in a 15 separate area

for_easy retrieval and managenent by the nobile
dev it elignt que dewices thetwpll s;ppbrtet awr canlbegﬁf&ﬂijrl ®eédting an

d |
oy B PP <y S ke g
syrhbals) thaﬁﬂeﬁtlﬁ usdd iBstateI0-ColB Hbshilk 'ﬂﬁketﬁ Ba M }aﬁn%x%tll?n ina

Ti cket s are easily found and not easily acci
sepgEtiergy for @ﬁ)‘rﬁtﬁﬂ’a} agé puinagendnd byl grosmobilesddyideaisde mr

exa%%{!%gfr?e or e%a{g%{caﬁ& °§§‘gh§¥‘;élser¥%?<°2 @E %kﬁgssgges to read
norrrmb meé‘mgas eihd tselekic iy MobiReHisiaR Sfor b §ind UG‘ﬁeiganﬁ also
ckets" can each be stored in
it Mot in ooty ad nekeasihsadepiontaliariotsted.
Snﬂﬂ@ﬂy%ﬁi’rﬁr%%fd&&%ﬂ% p-181dcft oo ok Wreior et 8 B8 BReting

for certain types o t1cket's or

* foldesy Foxieamplsi &8 ecuoe Tidkotst ked o Seanme tsckEt:-ob “Re884bId Pickets

to op a

| t hat, fold ticket
& GEG R B aime kR canradht riorrddn ssepasetedokder.cd on
th
eARP O the disHISsellnMbthds'can B8 %ﬁﬁgmﬂ%g rtoéé?%ee \yﬁ@ae ? -cgde

on accordingly by software on
SECAity| acﬁﬁsé \f@lmertamqmmoﬁuakmsm (fddsnsn@rtalxmgl@ e&tHif tickets or
as, gai ned

mobilPHFhE ofite SERRCRE T b bR B ouleSiaipes s dpigones ikt o
e PR VB L5000 S54800808 S M Al

not, g seted wnmseordingly by softworerarthe vfer'saletizet This onll gfﬁvent
anyone from accessing those secure tickets or cards even if he/she has gained
illegitimate access to the mobile device.

In some embodiments, the transmission and thus the display of the mobile
ticket may contain the originating phone number, originating name of contact, content
of the message such this information is not within the N-Code section.. This provides
an easier way for the mobile device’s user to find the relevant ticket for scanning.

~ In particular embodiments, a client side device such as a mobile phone will

automatically detect an incoming N-Code ticket to the phone. By analysing the
13
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of the nmessage such this information is not within
the N-Code section. This provides an easier way for
the nobile device's user to find the rel evant ticket
for scanning. In particular enbodi nents, a client

conEhf Gt HE ViRl B0 i VR bl RABBIS B N-Code ekt 824 1
therploon geatBy dififeednyigitheg 4 messkge thanhenio I@-fl\(ll_dgggFéfElﬁ%Egtﬁa, gal%er
e ti

the mbil e device can recaqgnise th ket
thm]t‘ﬁg?rgfl’é% Q‘etqsé’ét‘ls?‘if SPFEEr %‘Ef’rﬂ;ﬁ?‘@ﬁ éﬁ 2| 'ﬁ’r@% B@éﬁl’v?ﬂat and
. 4l X : . r . g
el R AR Y BE AR, fer S kN T B
strufReredeserdbed andre. Iniatdfiuion ahisqramiptiag tan dtovibothepisenptdecitie

t he user ave the,ticket in the Tic fol der 5,
whogs i lach e Heke Whohenbuld Pr bt Rapnepmtbacket folder”, a
“ReMaDIDEIN0 fa8” iR W kBGrs TRkel Poldgeicfle snpﬁ&l}e dbfRted tickets

I I'd be placed in a

place the ticket, whether it shou
may t@rizested differeptlatto flelettdplain messaRes; sHbvingt for kasly undelete and

el Rl P PP R Rl vttt ctent s
softarifel @ikt 121 0dakah ek daﬂeaillrmaﬁw&g@ﬁngraémweﬁﬂ&@fn

; easy undel ete and deletion reversal. These features
Flg‘%‘@ﬁ all be inplemented in a "ticket wallet" client

Si - Sof OnPo, i4.hin.the over.all

ot T2 Bt R ADRRE B bt b o ¥ 6521 prossae
for vabguadded, puiised. @charalad iy othsSMISthessngis NeCoReaofstbiy)
- . Qf the tﬁll cket. nmessage = for val ue-added purposes. A
which meaps grigsidessig Nrkodaglepprding on shighalt(eqds fpeway, there may
b R Chie Farsar figy b Choff o bERRR LI Mle gevic
For ¢agnplh éheamtsnge ¢eftdining thaNHesdeaanteontairt ohélp nsssdgetsoch as:

' wn the nmobil.e device. . F Le. th
Pletf fElRR G TR B BEVER A ARSI o ) SR L QORR

Tt m&@scontainl LRERdIAE hidk&ob \ & 4 -
oA AR LR ok, DO SN e N

Codg tigketRdi mpyrressiyirt eny pecrpisiogisder as ((Bfhyawmt LrbBREAND

' e tic "o | ontain thir.d-part.
BRAXBITE TS o906 donlbthe feplrer OpRE). e sobife fdelite
servite @an Gathetiery@yedific tdiRwhBeBHa®idur i fpth A1l thit cah IBE utilised

bile ticketing service can gather very specific

to deliygs tiserted advavtisiag on theanossagedhatiip asefuldn thecansiinesard! paid

e BRSSO UG P SRR

(Mukinhvetis MmsapingSertite) Suiter®pd hOR cdnltdn hitihell al¥ P Sideo
. . deljvered as or with MMS (Miltinedia Mssagi n_? .
wforg@tkﬂﬂééﬂf Regvideya righer advertisesenmnt sxperipnee farde mobilodesice
userVi deo 25 information that provides a richer
adverti senent experience for the nobile device user.
In some examples of the technology wireless and or conventional networking

may be established between the centralised server and the deployed N-Code scanners,
so that the centralised server can remotely update the software on the scanner for |
periodic upgrades and diagnosis. For example, the scanners may be configured to
send back images that they cannot decode, or they could be set up io periodically look
for software or firmware upgrades. Scanners may also be set up to perform automatic

reboot or self-recovery, to minimise support required.
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In some exanples of the technol ogy wirel ess and or
conventional networking nay be established between

the centralised server and the depl oyed N Code

scanners, so that the centralised server can

renotely update the software on the scanner for 30
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means and pre sof tware conponent
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o LAt A€ s Y e B ERd SoGpmer bodbaPerhe shigeory
hiekdRetiyf to seltbes a&incA™MaColle AciRft eTRE ERLchesmar il %ﬂﬁﬂing |

flow order-The ticket sales portal 1201 is a
options sinpledingediresbbilling asnagtrfafhebils mgmgtem Iilltomeredit card

f.r N- Cod
oS T ERRG8 R O nel5 12 Do St Bt s
avaﬁﬁblmplayinenﬂﬁeaimgl $2£vidos0 D) theldage thackepdrial i§ operated by a
e orized, and the end-customer navigates the

pieations ppetelor.dbe end-custerae ideniNy fadiBing may be
acq]hinr%{f 8% jookh o?ﬂ%zﬁ%ﬂ g?éﬁfevig% agg{ $§ £%ah! éus% H:%é sﬁ%{ i;\lﬁ?rk

) di ng direct
idexiper at or b||| or credit card paynent The ticket.

J2 |
P et WASTpEtte satiledeleShoss paadvet LR vseg Woen esmeemer ton
acchdigs BRIRKENRleslpoRaPRI1AN APSSGP&Q ARGnbYvdly iR JRBihE may

t el econmuni cat i ons operator, the ‘end-custoner
accesgdhe tieket Sajes portalilagl httgfrnb%semcmby mednhyf d pakotal edmputer or

o R PSS 5e REHE3S AR SR B St 25

 hinSelf ae4lphysical GOMS BiBile, lsGch ACLEARSRE b Bt deTf %tavéla%;‘éﬁt office,

portal 1201 P service. Alternatively the cons
wharg g salpg agpistan acegseestthe leket salpeporpd phdhe d@BUMETS behadzjf. Th13

h
serii¥ o, Mo RN i) o od e B i iphatRiombied mobite
ticke s HABHinge)3 6 ﬂél‘i’\fﬁr tickétiBieh froa tha sedddhi§aharked, E‘E fkond-

sal e, such as a cinema box office or travel agent
hanéfﬂﬁk@é ESwhere a sal es assistant accesses the ticket

sal B BB ﬁotc?c'&l tlﬂ% gvoe@%%re'ﬁﬁlaf trgnestlkallssflon l-)regrer such as GPRS or
W-CDMA, is employed by the consumer’s mobile handset 1202 to access the ticket

sales portal 1201. Alternatively HTTP or other service delivery protocol may be |
employed over a wire-line or wireless bearer and communications network.

A request to issue 1204 an N-Code ticket is transmitted by the portal 1201 to a
ticket issue service 1205. This request is a SOAP/XML web service request
transmitted securely using TLS with TCP/IP over a wire-line neﬁnork. Alternative

protocols, such as CORBA or other RPC protocol may be employed over other bearer
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service can be integrated with ticket issue database

1207 and transfer-enabled nobile 25 ticketing mappi ng

103 to deliver ticket sales fromthe secondary

mar ket, i.e. second- hand ticket sales. The WAP
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e g pEURINIRC Rl SR 1200 L Whord ST b 4207 of

_ validissued-Cbdé tiekedts.cket is valid for entry to the

ticketed venue. 5 The ticket issue service 1205
ver 15 igedifickstsidatabasei 207 19,p relptionabdatabase pootainimgia table
. . : _ ' i.al...status .of the
with M OHES 8 balCBiorR iy, B cho AR P hrgle oo
Ilunﬂ;"ea,l‘tkﬂtgte'd@w ente l'IS'Bﬁda éste aﬂilishiiﬁlﬁtﬁs_ 1 Tﬁl\i(féﬁoﬂéﬁ Safnd ﬁim g:éSCissue
- the end- cust.oner | enerating .an e string from
PenYRE, 1S, OGP S TEOSIoBcfe- 8T SAPHE b cABRilistion
WRRA VR ETa8BR vemplded t RGall ;
e Y DR (Bl e s o S5l SOBGRR “Dltcke
resalasgeiugl enphlerohe copiene fo Tffer the sioket for ket vidaiabaste or
: i.s_a.rel ational .dat abase cqntainin table .
intefff fodsbp i sDbh FO e L S8%ER: o Brters for tekefre-issus,
canclidti6n & DFosaleicaf e iréadilg HRpIERRInted BNPPGE 5o ARG in the art. The
ticketed event, issue date and issue status. e _

deagtivatian ef sald dicketnnd ctivationnfe bpsghidinkienay, the salidation server
9'EH| ey - r S re-issue conpl.eted,
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devi i i ; €. k- ViG8. ~Ih . .
oS00 ey (RAGH RS RIS, g s
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in the art th.ﬁ% . .
protocols, such as EMS, Nokia SmartMessaging, MMS or POP3, and other wireless
bearers, such as 1x-RTT/CDMA, WuCDMA? Wi-Fi, Bluetooth, or even optical

beaters such as IXDA or wire-line bearers, such as USB, or proprietary protocols for -

special devices such as Blackberry wireless email, may be employed to transmit the
ticket. ' ,

An SMS capable mobile telephone handset 1209 receives the SMS message
containing the encoded N-Code ticket. Preferably the mobile handset contains a ticket
wallet 1210, where the ticket is stored, having been reco gnized as an N-Code ticket by

the initial “Start N-Code” string. Alternatively other formatting features of the string,
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20 deactivation of sold ticket and activation of a
bought ticket at the validation server 1215 froma
ti cket code mapping code is detailed in a previous
enbodi nent and outlined by mapping table 103. The

N- Code, ti cket %éocg is transmtted to the nobile
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P

features of the string, 16 such as the acenment o

tickef pranner 1243, Hdedickgiyyalid igisppdementpdiesn Javg MIRP apnlzatien
' i | dset that

excofingbh e Aot 00 ARl BpbEIR RS RS gt

BREZ or Symbian/ess agey bewsedb Tihb tickst valMBt 4150 exablss 1RE bed-

stor

sim,l ar S e store. 5 The ticket wallet 1210 is a
custogihio Fnel Gelete e G (obreadle P éeloaiod Gokethdheseskiaetions are

. | . tick ' ticketed
porfolfhel By (s GOt viallet Lt ifink (Rl oI YORSR by b f {eTets
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skillddyin €heddirt tddRailly %%I%ﬂeﬁﬁ{%& foh&1dk Bhled dnfifie #;FL’%% ticket as

presents the tic s in I ncreasi ng tenpo
key tq guemy gndmpedifycthe reqosd & the detabete 1207t Thefanetihat fsti0eest

0L _ k ' d at the top of the |jst for
tho it vllPL B 0l 3 BNE <Bhnobiibomn A epeal il
structupasrthatrenBlE 3ffeltiee i oA RmenBbl ICId tickolk %H%ﬁ&&@degfcea
J M DP application_ executing on the nobile device

1209 seqient WrkesivingndinSroda ticket api aripotorrssking ehtrp o the
s adBREMY ' Fr . The.ticket | | ef
tokeSTSEE or SRR e ChculBiheh Rty 15 e 1l Bl
wallebfifretioh 0210 mshtieg on swribtie telebhone katdsdee 16 PRGEEAN Rlected
ticket‘,a r'Ieyp'ically this is the topmost ticket in temporal order. This function causes the

ticket to be displayed on the mobile device screen. Alternatively the end-customer is
required to select the appropriate N-Code short message from the SMS iribox or
similar message store, in the case that the mobile device does not support a ficket
wallet.

When the end-customer wishes to gain access to the ticketed venue or service,
he positions the mobile device screen 1212 with N-Code ticket showing in front of the |

ticket scanner within view of the image sensor employed by the ticket scanner 1213,
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performed by the ticket wallet transmtting the
requested action, by cellular wireless GPRS or other
bearer, to the ticket issue service 1205 for
execution. These interactions are not illustrated in

Fig 12, in r to. avoid over-conpl exity., A person
The Sefetsgapnch 1 £1E ke bl ied BlrhRTRu ot pE oGt
placgﬁggﬁgdfqmmgggggeﬁse_t he N Code ticket as 20 key to

query and nodify the record in the database 1207. The
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e NP R S T R LR
121966688 foQvelifp tHak SHeSk8tha AR IO ﬁcl‘é&'ié{i}agﬂ, befdge acogss o the

positions the nobile device screen 1212 with
ticketed kenuesirsaivig is authodred. ofhet veaificatiarkustiuest Im8O ARV XN Inweb

vi ew of . the . e Sensor. e 0 ticket :
servitehutet (o RatflE Sechfly Bring TESHEAMLCEAR oGS’ Tng peguest
is tri{s@MitetPSver aGkiadlbisC AN WSFI adtivotk lihle ARérmgE¥ely other network

pl acenent of the nobile device. The ticket scanner

protacuis bsaterommdsinfasirygiug deaythecqaaploxrde Ja dhe ¢ase thap theas

. i, | ' N i S.G ' T .
verifiEh R BRSNS be Balid BudfoTREN BRI iter pllife dhe tigket
scarin@r inadbe abefigirad td zeptatidiyeloraatial NiGwienickets e Iflthid &R8e

1212 screen has %ggn scanned successf ul l:%iio The ticket
veriGealiondrPausstseip Fached b Hahisannes, adths veRticasion dnperiprimed as

: i.hed below. If the ticket is
soo%%ft;ﬁ?ifégﬁéaé%%%gg% yﬂ,eaa user feedback audi o tone
emThieaitktiovarificdaiian seraice 12 temshedticaies ilfe waification tefjuédnd214

.. verificatipn,h process deternines that, the ticket i
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that the ticket is not valid for entry, a negative indication and code indicating the
reason for the failure is provided in the reply to the scanner 1213.

In order to authorize entry to the ticketed venue or service the issued tickets
database is queried by 1216 using the SQL quety language to ensure that the N-Code
ticket is authentic, that its status is not cancelled or resold, and that it has not already
been used to gain enfry. If the ticket passes these checks, the status of the ticket is
ﬁpdated as verification completed, signifying that the ticket has been used.

Additionally a timestamp and ticket scanner identity may be stored to facilitate tracing
18
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1215 in order to verify that the scanned N- Code
ticket is valid, before access to the " ticketed
venue or service is authorized. The verification
request is a SOAP/ XML web 15 service request
transmtted securely using TLS and the TCP/IP
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valid gt pesd des casigeal 42 1 DivkapriisHileto ¢rieatiry modchtusisat dphcate that

1207. |n the case that.251§he'lookup confirns a valid
entri e irdidetedav ot 5dse BAUSBHE¥Y the verification

S € NY{E hat I3RS AushhiSd i Fiol 19 di8RbYs dPalddearfe 2RShg of
12%@%1*&%* caseﬂ% hat the Igooku estéé;{r)ar%l nes ifhat gofthe
encoded tickek as depicted onvhd scaeemmfthmmngﬂe devaegyHR0O dn this case “+”
i ndi cation, and de indicating the eason_for the
chapgEts ik bl i fforact ik Finb Atk o EE SR faricls o
posikidnOTHE ast Gnd v HRldnédiff i Marked tfitg & colBiREoN aPUe” fid ««
service the issued tickets 30 database is queried by

charpotess, as iligtraled, wanablgapysivlasyisagien pbthewode.c Thadistingte

el R R M S B

washigedttedselebn wregaited ®rihd scanhdr, ddten $iplegpixpldnsabvdrtied émage
. ¢checks, the status of the ticket, is updated as
flip sapqriormst pPEAT i opticel ehfraclstdpeagMting- t hat the ti cket

e A e
impleBaentedemwith $het method chtatled in Optevioua kinpodineent irthtdisclose
S T SRR e S P

for ﬁﬁﬁ&ﬂ?ﬁﬁ%ﬁ&%bgﬁﬁ@'Qh%§o&ﬁ?ﬁ&@§@fdb§ﬁﬂb&%Eﬁ%&&&ﬁgﬂﬁoﬂ

docunents such as drivers |icense, photo
techpabgissringluding optidaltraheds suck enbirpddesmidia or sadid sech aa
abel barcode from a nerchandi se; 5 signatures

RFdﬂﬁ§a¥§§Ebnes on a cheque, or use another camera to
CapWHIle fipreSEng Brvehtidd eas HReH 86derib8dvaA trbRen8B td Yarticular
This image and other additional information nmay be

details #hese should heoundeesteast asthagimgibeen pravideddyreasokerdmple and
stered.in .this database, 1 .. In.the case that the

not §} BB sh s o7t 37 B OGRS b ibE", he N Gode 1 cket
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valid, it provides a signal 1217 to a turnstile or
ot her entry nmechanismto indicate that 10 entry to
the ticketed event or service is authorized. Note
that the systemillustrated in Fig 12 enpl oys an
alternative framng of the, encoded ticket, as
‘Vh@€ﬁF§?@ﬁd8ﬁ the screen of the nobile device 1209. In
this case "+" characters are used to enable nore
accurate estimation of horizontal character
1. Apwstitoddior endedingasforinaiien, 6 transméssiodifribe erscoded kndokmation to

o SR B e A  BSntr,

confi@thg thB@iefh 5f:i nct  framing of the last line also

enabl'es i mage pre-processing to determ ne that the
screen was inverted when presented to the scanner,

impl e.of xel . d ' image flipis
cong%ﬁpgFﬁﬁggﬁﬁiuﬁoﬁ%ﬁ%ﬁ%&gﬁéﬁgﬁg% r recognition. The
sepdi ¥t @ the\Wibdty CoriRa o kbitlARdry tveords, Wheetek & the darh as a
Figure 12, when 20 inplenented with the nethod .
maxdpiy) pagberpihits datpirequiredysyerdata fharadtersndipsedeteanined

fToCTge) ~he standardi sation of the N-Code data
dat% or rré’?ér?%a ’mobil e ticketing, allows for a practical

- confarting tltk x pbagey potrds it aécheencewfelaraftecheb@thangs

ti cket recognition technologies including optica
¢ YhOWE: such as barcodes, audio, or radio such as
B A L e e
setstof ebarastiers degarated hyderestr ownte ageched wianker ehamctersovi ded by
. of exanple a ot .as limtations to the scope
insefife Qe ¢ 1RGNS SpRGIa) Tkt SHRFRCIoh akibe yReRning aad sndgkihes:
sequencé) 4@t hod for -encoding information, for
. transmssion of the encoded information to a device -
insetting lingteed commapd cheragasdiodhe séquenmetiring ta trandnsisdibre
al phanuneric characters, 5 conprising the steps of:
converting an n-digit information into a binary
2. Thenisaliad sRpgnal iwigréiie binary format into x bit
bi nary words, where x is the sane as a nmaxi num
nunber of bits data required by every data character
Xishﬂmqmg?%:deternined 10 data character nmap;
converting the x bit binary words into a sequence of
characters using the data character map

3. The method of claim 1, Whereiﬁ:

the data character map excludes one or more alphanumeric characters because of the

potential for confusion at a visual level with another character.
4, The method of claim 1, wherein:
the special marker character is the symbol =,

5. The method of cléjm 1, wherein:
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inserting special marker characters into the sequence

that demarcate the sequence into sets of characters

separated by one or nore special marker characters;

15 inserting one or nore special marker characters at

t he %ginning and end of the sequence; and inserting
they IFJP?efleF eempendahgaciers diddethe spaticace do perfiosn it pre dsually
: 1SS lL.ai m.1 erej,n
CishByEBRIREL A i sk AFLANE b o bl YR8 g

wherein: 25 the data character map excl udes one or

re al phanunerjc,characters because of the
6-%%&}0%0%@@%5@?@6@?% at a visual level wth
anot her character. 4. The nmethod of claim 1, wherein:
30 the special marker character is the synmbol 5. The
cachdinedditiofes @hd iterminateshwitie bne o2@otehepetinhmafiee dhaasemnd

characters divide the sequence into portions that are
visual ly displayabl e when received by a user's

7. HeMnefiod 3% clanh 50wheRie | i nes of equal length. 6. The
met hod of claimb5, wherein: 5 each line initiates and

term nates with one or nore special marker

ractars.. The method of, cl ai m,5, wherein: 10
emglg%ﬁeiﬁﬁ)e Wgei%%%?rﬁwwewema@ﬁéci al " mar ker
characters. 8. A scanner for reading a visible code

and capturing data froma captured inage,
8. 2 8eAMIPE oA geading g Wisibipensle aad caplurioe ditedroran cafRredrigiage,
contléq]%-ﬂé@as an image fromthe i mage capture device as an
I'mput®and has as an output, a guess of characters

and a location for each character froma geonetric
of _characters; software for recognising a

displ a
an ‘P@G&&ﬁ yredevict get ar ea fromthe presence of special
o G857 O 1 4 LM o Lt e
as gorasplgt e gwiss oficlriraderarod a location for each character from a geometric
display of characters; '
software for recognising a rectangular target area from the presence of special marker
characters in the output;
a module for subdividing the target area into sets of a pre-determined size and
location to create an expected character location values;
software for combining the guess of a chéracters and character location from the OCR
engine with the expected character location values to arrive at best guess;
software for converting the best guess into a binary; and
one or more modules for applying data correction or recovery techniques to the binary

for the purpose of arriving at the data.
9. The scanner of claim, 8 further comprising:
a diffuse lighting source that minimises highlights in the captured image.

10. The scanner of claim, 8 further comprising:
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| ocation to create an expected character |ocation
val ues; software for conbining the guess of a
characters and character |ocation fromthe OCR
engine with the expected character |ocation values to
ﬂmﬁ& [ 12 ftware for converting the
80 eé?xgﬁg%g [ 1%9§ |ﬁgﬁ§?§§nd one or nore nodul es for
appl yi ng data correction or recovery techniques to
he bi nar for the purpose of arriving at the data.
11. Tge sepmes phelamn, SRrBELEMPRSIALr t her conprising: 30 a
diffuse lighting source that m nimses highlights in
the captured i mage. 10. The scanner of claim 8
a prifiter fdreroddimgaipsinigl vezdion of theataer. f or de- skewi ng the
captured imge. 11. The scanner of claim S further
conprising 5 a printer for providing a printed

12. THEF %%H{é:ﬁfl Ldaka w’%g scanner of claim 8
urs? er co(r;‘rpal{“ralﬁy ng grn a rﬁ%ry di spl ay on which the
data can be displayed. 10 13. The scanner of claim
12 .wherejn the auxiljary display can be physically
anatg&élﬁgy S@ifyfqndﬁl}uglﬂ?mf‘%’ﬁ%%%lhea ﬁaaﬁénnect ed to the
scanner. 15 14. A nethod for decoding visible
characters into original information data,

- 13. Thowpaunsi ofxcleimg 18twpseinf . capturing an image of a

user's display, 20 using an OCR engi ne on the inmge,
the engi ne having as an output, a guess of

the a@REA LGSy &RChepHyRieally SpatfEd ﬁ@%ﬁ)u@ ﬁﬁfcﬁSﬁﬁfy&cfomected to

recogni sing a target area fromthe presence

the seapaer.al marker characters in the output; deriving a
character string fromcharacters within the target
area; converting the character string into a binary;

14. ABi@thod fapdichiing vikiie cEAERES infordfind] RCMMRAYon data,
techni ques to the best guess for the purpose of

compaisigfbagtens ofhe dat a.

capturing an image of a uger’s display;

using an OCR engine on the image, the engine having as an output, a guess of
characters and a location for each character;

recognising a target area from the presence of special marker characters in the output;
deriving a character string from characters within the target area;

coﬁverting the character string into a binary; and

applying data correction or recovery techniques to the best guess for the purpose of
arriving at the data.

15. The method of claim 14, further comprising the steps of:

subdividing the target area into seis of a pre-determined size and location to create
pre-determined character location values; |

combining the guess of a characters and character location from the OCR engine with
the pre-determined character location values to arrive at best guéss of a character

string.
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15. The nmethod of claim 14, further conprising the
steps of. 30 subdividing the target area into sets of
a pre-determ ned size and location to create
pre-determ ned character |ocation val ues; conbining
the guess of a characters and character |ocation from
the OCR engine with the pre-deterni ned character
16.MoeakéROd YELIURS 14 0wRLEILVe at best guess of a
character string. 22 16. The nethod of claim 14,
wherein: the character string is an al phanuneric
: aracter. string., 5 17. The t hod of claim 14,
the&ﬁaerla g@ﬁ&’ﬁ%ﬁ%%@hW%Wé{Lﬁ@FﬁS@Wi ng further
conpri ses conparing the guess of a characters and
character | ocation fromthe OCR engine with a map of
7. &g seather! ehelpise i drwhaelocat i on val ues to arrive at
best guess. 18. The nethod of claim 14, further
conprising the step of: mapping the decoded ori gi nal
derivirfgothehiractet sriagtfortiir@upeises ddaiarina id\hels §f ZEndrilales
5 lLarger than the decoded original Tnformation

i 1
and&gt?féﬁe{ dpcainp fopt HsPER eagiae wvithp memp of erprectsd epatiasteng
locﬂaﬁﬁlﬁgt&&iﬁo%bgﬁg%g%sng characters that are part of
' ut a 20

a transm ssion “are outside of the target
area.. 20. The nethod of claim 14, wherein: the target

| ea | re-define s rectangul ar, being conprised
18. g‘?ﬂeeﬂﬂﬁsﬁ%ﬁﬁﬁsﬂégugﬁmz@mm% He steplact ers and

bei ng bounded by special marker characters. 23

mapping the decoded original information data to produce a data having a size that is
larger than the decoded original information data.

19. The method of claim 14, further comprising thé step of:

not decoding characters that are part of a transmission but that are outside of the target

area.

20. The method of claim 14, wherein:

~ the target area is pre-defined as rectangular, being comprised of two or more equal

lines of characters and being bounded by special marker characters,
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