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METHOD AND SYSTEM FOR PROVIDING INFORMATION FROM PRINT

FIELD OF THE INVENTION

[0001}]  The invention generally relates to provision of content to users.

BACKGROUND TO THE INVENTION

[0002]  Since the advent of the Interuet, a difficulty faced by cantent providers is
alowing users to easily access the content without having to enter complex data into their
user devices, for example hitp addresses. Users may be discouraged from accessing
content when they are required to enter a content address into a user device, such as a

mohile phone.

{06003} A user may be presented with the option of accessing content through non-
electronic means, or at least via means incapable of providing hyperlink access. Examples
of such means include text books, billboards, leatlets, and other printed materials. Other
examples include images of other informativn presented on a screen of a computing
device which ate available for viewing by the user. though not necessarily interaction (for
example, the user cannot use a web browser operating on the computer, and instead must

use thetr owa user device which is separate to the computer deviee).

[00043 One known system otilises QR-codes, which are 2-dimensional printed or
displayed codes that can encode hyperlinks. A nser device such as a mobile phone is
contfigured to capture an image of the QR-code, identify the QR-code, decode the QR-
code, and in the case where a QR-code encodes a hyperlink, the user device is configured
o aveess the web address of the byperlink. Being 2-dimeusional in nature, QR-codes are
not well snited for presentation in text documents, as they dismpt the flow and formatting
of the text. Further, as QR-codes directly eneode a hyperlink, they are not suited to

encoding information that changes over time.



SUMMARY OF THE INVENTION

[0005]  According to a first aspect of the present invention, there is provided a method
for providing eontent data to a user device, the method comprising the steps of: obtaining
a reference code from the user device. the reference code corresponding to a printed or
displayed lincar code; ideuntifying a reference within a content database corresponding to
the reference code; identifying coutent data associated with the reference; and

communicating the content data to the user device.

[0008] A Hnear code is a visual code associated with a reference code. When
displaycd. the lincar code is advantageously suitable for presentation in-line with text,
minimising, preferably eliminating, formatting changes such as line spacing, required to
accommodate the linear code within the fext. The lineur code advantageously ncludes a

I-dimensional arrangement of code characters, as described herein.

[0007]  According to a second aspeet of the present invention, there is provided a
content server comprising @ processor, a first memory and a second memaory, the second
memory configured for storing nstructions for execution by the processor, said
mstructions configured to cause the processor to execute the method of: obtaining a
reference code from the user device, the reference vode corresponiding to a printed nr
displayed linear code: identifying a reference within a content database corresponding 1o
the reference code; identifying content data associated with the reference; and

communicating the content data to the user device.

[0008] Preferably, the refererice code s received from the user device, Alternatively,
an image of the linedar code may be received from the user device, and the method may
further comprise the steps of: identifying the linear code within the image; and

determining the reference code associated with the linear code.

[0009] In embodiments, the method further commprises the stepy of providing a server
cemprising the-content database, wherein the server is configured for ebtaining the

reference code, identifying the reference, and identitying the coutent data. Optionally, the
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server 1s-in network communication with the user device, and the server utilisgs the

network to obtain the reference ctile and commiunicate the content duta,

[0010]  Preferably, the printed or displayed lincar code is photographed by the user
device. The tincar cade may be a printed linear code. Alternatively, the lincar code may
be a displayed linear code. The linear code is preferably located fn-live with a printed or

displayed text.

[0011]  The content data optionally comiprises a weh address, or alternatively, the

content data may comprise multimedia dara.

[0012]  In embodiments, the linear code comprises: a tegistry character; one or mote
code characters, cach code character comprising an arrangement of subregions.
Preferably, the lincar ¢ode comprises seven code characters. Optionally, cach code
chdracter ¢omprises an arrangement of eight subregions, arranged in two colummns of four
subregions, Each subregion af cach code eharacter may be selected from one of two
states, preferably two contrasting colours, such thar each code character uniquely encodes
a number. Each code character preferably comyprises at least one subregion with a colour

different to the colowr of the underlying substrate.

[0013] Optionally, the reference code comprises one or more numbers, cach number

unjquely associated with one of the one of more code characters.

(00143 Iy embodiments, the identified content data is selected from a plurality of
content data associated with the reference code based on a property of the user device, Tn
this case, the method may further comprise the steps of: receiving one or more user device
identifiers; and determining a content data from the plurality of content data based on the

¢nie of more user deviee identitiers.

[6ais] Opiionally, the reference code comprises an encrypted identifier, amd the

method further comprises the step of: decrypting the reference code.
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[0016] The content data is preferably configured to cause the user device to present

the conteit data or an associated data mutomaticatly.

[0017]  According to a third aspect of the present invention, there is provided a
method for generating a linear code, the linear code comprising an erdering of vue or
more code chagicters, comprising the steps oft deterraining an associated reference code;
determining & number associated with the, or each, code character, such that the one or
more numbers corresponds to the reference code; for cach code character; determining a
bise-b representation of the ussociated mumbery determining an arrangement of a plurality
(N of subregious of the code character, wherein each subregion is uniquely associated
with a digit of the base-b representation; and associating each subregion associated with
cach digit a colour, corresponding with a value of the associated digit, presenting the

{inear code comprising the ordered of one or more code characters.

[0018]  According to a tourth aspect of the present invention, there is provided a
linear eode generutor for generating « linear code comprising an ovdering of one or mare
cade characters, comprising a processor, a first memory and a second memory, the secong
memory configured for storing instructions for execution by the progessor, said
instructions configured to canse the processor to execute the method comprising the steps
of: determining a1 associated reference code: determining a number associated with the,
or each, code character, such thut the one or more numbers corresponds o or is equal ©
the reference code; for cach code character: detenmining a binary representation of the
associated mumber: determining an arangement of a plarality of subtegions of the code
character, wherein cach subregion iz uniquely associated with a bit of the binary
representation; and associating cach subregion associated with a first bit vadue a first
colour, and each subregion associated with a second bit value a second colour, presenting

the linear code comprising the ordered of one or more cede characters.

[0o18} Inn embodimesnts, the step of determuning an assoclated reference code
comprisess randemly gencrating a provisional reference vode; comparing the provisiomal
reference code to 4 used reference database comprising a reeord of used reference codes;

determining that the provisional reference code 1s not equal to any used reference code of
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the used reference database; and assigning the provisional reference code as the associated

o

reference code,

[0020] Each reference code may comprise an ordered selection of one or more
numbers corresponding to the ordered selection of one or more code character, Eachy
number oy have i value selected from 253 valoes. The binary representation of each
sumber moay be an 8-bit binary (N=8, b=2) representation. Preferably, each code character
comprises an even number of subregions, and the subregions are arcanged in two equal

colunus. For example, each code character comprises an equal number of subyegions.

(0021} Optionally, the base-b representation is a binary representation, the colours
cerresponding with each digit comprise first and second colours,. The first colowr may he
black and the second colour may be white. In an alternative, the first colour s a solid

colour, and the second colour is transparent.

[0022] In embodiments, the presentation step comprises the step oft printing the
linear code onto a printing substrate. In other embodiments, the presentation step

comprises the step of: displaving the livear code on a wansitory medium,

[0023] Optionally, the linewr code further comprises pre or more reglstry characters,
referably one repistry chavacter, and the method comprises the step of determining the
3 E181t} £ p g

registry charscrer.

(0024} Each registry character may be predetermined. Alternatively, the registry
character is deteemined based on, at Ieast m part, the determined cude characters of the

linear code.

[0025] According to a fifth aspect of the present invention, there is provided a
ntethod for capturing and actienting a linear code, comprising the steps of utilising a user
device to obtain an image of a printed or displayed linear code; utilising image
recognition functionality of the user device to determine a reference code associated with

the tinear code; comnmunicating the reference code to a reference seiver using a network;
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receiving, via a network, content data from the reference server, said content data

assoclated with the Hnear code.

[0026] According to a related aspect of the present invention, there is provided a

mwthod for capturing and actioning a lincar code, comprising the steps of: utilising 4 user
device to obtain an image of u printed or digplayed livear code; communicating the image
of the lincar code to a reference server using a wetwork; receiving. via a network, content

data from the reference server, said content data associated with the linear code.

[0p27} According to yvet another aspect of the present invention, there is provided a

user device configured for implementing the method either of the provious aspects.
BRIEF DESCRIPTION OF THE DRAWINGS

[0G28] Embodiments of the invention will now be described with reference to the
accompanying drawings. Tt is to be appreciated that the embodiments are given by way of

illustration only and the invention is not limited by this itlustration. In the drawings:

[0028]  Figure | shows a user device in network communication with a server;
(00307  Figure 2 shows a schematic view of a exemplary server;

[0031} Figure 3 shows a document including a linear code and text regions;

[0032]  Figure 4a shows positions of a registry character and code characters,
according to embodiments;

[0033] Figure 4b shows a linearcode according to embodiments;

[0034]  Figure 4c shows a reference code including corresponding numerical values
the code characters of Figure 4b;

[0035] Figuve 3 shows the compon ents of a code character according to
entbodiments;

[0036]  Figure 6 shows a technique for creating a code character;

[0D37]  Figure 7 shows a text with a linear code presented in-line with other text;
[B038]  Figure § shows a method for providing content associated with a lincar code;

ard



7

[0038]  Figure 9 shows a method for selecting a linear code.

DESCRIPTION OF PREFERRED EMBODIMENT

[0040]  Referving to Figure 1, there is shown a server 10 and user device 14, exch in
preferably, as assumed herein, o mobile phone comprising a camera and means for
commuricating with the network 12, The mobile phone 14 can be in communication with
the network 12 via usual network standards, for example wireless standavds such as
GPRS, LTE, WLAN, Bluetooth ete., and wired standards, such as Etherngt, USB,
Firewire, cte. It is understood that other user devieces 14 can be utilised, in particular
computing devices, which are adapted to identify visual information and cemmunicate
with the server 10 as described herein. It is also envisaged that the user device 14 could be

a wearable devics with network connectivity, such as Google Glass™.

[0041]  Figure 2 shews a schematic of an implementation of the server 10 The server
10 comprises a processor 18 configured for processing instructions stored within a first
menwny 20, The first memory 20 can comprise a volatile memory, such as a dynanmic
memory {DRAM) and/or a non-volatile memory such as a Solid State Drive (S8D or a
magnetic hard disk deive (HDD). For example, instructions can be held in non-volatile
memory uitil required by processor 18, at which time, or beforchand in anticipation, the
instractions are copied or moved from the non-volatile memory into the volatile memaory.
A seeond memory 22 is provided for storing data, optionally in data structares such as a
database. The second memory 22 can comprise volatile memory and/or non-vilatile
memory. The second memory 22 includes at least a content database containing content
data and, for each content data, an associated reference, The second memory 22 can be the

same or different physical memory as the first memory 20,

[0042] A network interface 24 is further provided in communication with the
processor 18, The network intecface 24 can be a wited interface, such as Ethernet, andfor

a wireless interface, such as WLAN, interface. The network interface 24 can comprise one
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or a plarality of physical network interfaces, and is configured for both receiving and

sending netwionrk data 1o the network 12,

(0043} Referring to Figure 3, a document 26 is provided including text regions 28 and
a lncar code 30. The toxt regions 28 can be, for example, in-line text prepared using 4
word processor and printed onto paper, presented on a mouitor, or provided using other
suitable presentation means. The document 26 is can therefore be a pbysical non-
transitory document, such as text printed onto a paper or other substrate, for example one
of a newspaper, magazine, advertisement, etc., of a document presented on a trangitory
medium, such as LCD; LED, and/or CRT displays, and e-ink displays. The linear code 30
can advantageously be arranged such that the linear vode 30 is located in line with the in-
line text. minimising, preferably eliminating, formatting changes such as line spacing,

required to aceommodite the code.

(00441  Reforring fo Figure 4a, the lincar code 30 according to-an embodiment is
shewn, The tinear code 30 comprises.a registry character 32 and vne or more code
characters 34a-f. The registry character 32 i, for all lincar codes 30 generated according
to the present embodiment, the left-most character of the linear code 30. The one or more:
code characters 34 are then located sequentially to the right of the registry character 32, It
is understood that other embodiments may have the registry character 32 Jocated i other
positions within the Tinear code 30. In some cmbodiments, for example, the linear code 30
is a vertical code, with the registry character 32 located at the top of the linecar code 30 and
the one or more code characters 34 sequentially arranged descending from the registry
character 32. 1n still other embodiments, the registry character 32 is varied to indicate the
relative location of the sequentially arranged one or move code characters 34, Heveln, it is
assumed that every luear code 30 comprises & registry character 32 and seven code
characters 34 arranged sequentially to the right of the registry character 32, In variations,
the registry character 32 comprises information (ndicating how many code characters 34
are present. In still further embodiments. a registry character 32 is not required, and the
code is identified and covrectly processed based on the code characters 34, In
embodiments, the régistry character 32 15 different in appearance to all possible code

characters 34,
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[0045]  Referring to Figure 4h, an example lnear code 30 is shown. In the present
case, the registry character 32 always has the same appearance, and therefore only the
code characters 34 are varied. The code characters 34a — 34g each represent a number. Asg
it is preferable to avoid code characters 34 being priated with anly white squares, cach
code character 34 in the present embodiment can be selected from 28 — 1 = 255
combinations of black and white squares. Therefors, cach seven code chiavacter 34 linear
code 30 can encode approximately 7.0 x 10" different values. It is understood that it is
not necessary for the squares to be selected from black and white, and other colour
combinations van be incorporated. Preferably, the two colours chosen are sufficiently
contrasting with one another that the colours can be distinguished, such as by the user
device 14. It is also understood that ong of the colours, for example white, can in fact

correspond to an absence of printing, and therchy appears as the underlying substrate.

[00486] Referring 1o Figure 4e, the lincar code 30 is uniquely associated with a
reference code 31, Herein. the reference code 31 is represented as a group of seven
munbers 33a-g that may each take a value between 1 and 235 (or 0 and 254, it is
umderstond that either representation is equivalent). Therefore, cach number 33 is

associated with a code character 34,

[0047] Referring to Fgure 5, each individual code character 34 ix divided into eight
subregions 36, wherein each subregion 36 corresponds to a hit of an eight it
representation of the associated number 33. The top left subregion 36a corresponds to the
least significant bit (by), and the bottom right subregion 36h to the most significant bit
{by), with the remaining subreglons corresponding to cach bit as indicated in the figure.
For each subregion 36a-h, if the corresponding bit value is 1, the square is coloured black,
and if the corresponding bit value is (), the sguare is coloured white. In other
embodiments, each code character 34 can be divided into a different number of
subragions 36. In general, each code character 34 can be divided into ‘N subregions 36.

Preferably, each code character 34 is divided into an even number of subregions 36.

[0048]  Figure 6 shows a worked example for the binary representation of the base-10

nunther “1807 (1010011 1,). The top left subregion 36a (see Figure 5 for numerical
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references) is coloured black to reprasent the least significant hit (bg), which hus the value
1. Each subregion 36 is therefore coloured black whe its corresponding bit value i 1,
and white when the bit value is . The tesulting code character 34 is therefore uniquely

associated with the number [67.

[0049]  The linear code 30 ix determined by first identifying a suitable veference cade
31, which may be randomly selected or provided as described berain, Each number 33 of
the reference code 31 (see Figure 4c) iy then converted inter a binary nuraber, if myuired.
A code character 34 I thew determined for each number 33, for example according to the
method described with reference to Figures 5 and 6. Where applicabie., a registry character
32 is also provided and, if nceessary, determined in light of the properties of the Hnear
code 30 ete. Each code character 34 is provided in the order of the corresponding numbers
33 of the reference code 31. In an embodimeént, each code character 34 is predefined and
stored as a computer font Each code character 34 can then be selected based on a lookup

table comprising the code characters 34 and associated numbers.

[0050] Figure 7 shows an example of a printed text 40}, including text regions 28 and
g Honear code 30, As is shown, the lincar code 30 does not cause 1 change in line spacing
of the text of the text regions 28, This can be advantageous when compared to prior art
printed codes, which are vot configured for printing in-live with the surrounding text, and

thetefore ereate a disjointed reading experience.

[0051]  Referring to Figure 8, in order to utilise a printed linear code 30, a user. such
as a person reading the document 26 containing a linear code 30, can capture an image of
the linear code 30 using a user device 14 al capture step 50. Technigues to capture the
image 40 are described below, but in general the result is a binary representation of the
linear code 30 stored within a memory of the user device 14. The binary representation of
the tinear code 30 therefore corresponds to the reference code 31. During the capture step
S0, the linear code 30 is imaged along with any surrounding graphics and/or text, should
such be present. In this way. according to embodiments, the capture step 50 simply

corresponds to utilisation of a camera of the user device 14.
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[0052]  Deending step 52 corresponds to a processor of the user device 14 performing
actions to first identify the linear code 30 from any surrounding geaphies and/for text at
linear code identification sub~-step 532a. Next, the processor is utilised to identify the
registry character 32 for implementations utilising a registry chavacter 32 at registry
identification sub-step 52b. Finally, the processor s utilised o identify the reference code
31 encoded within the iinear code 30, at code identification sub-step 52¢. The reference
code 37 is identified by first determining the relative position of each code character 34,
such that the code characters 34 are correctly associated with each number 33 of the
reference code 31, ind subsequently determiniing the colour of sach subregion 36 of cach
code character 34 o determine the value of each number 33. The reference code 31 is then

cemmunicated at conmunication step 34 to the server 10, via the network 12.

[0053]  The decoding step 52 ¢an instead be undertaken by more than one processor.
Tor example, the faitial lnear code identification sub-step 52a may occur on the user
device 14, whereas the subsequent registry identification sub-step 52b and code
identification sub-stcp 52¢ ovcurs on the server 10, or another computing device. In a
particular embodiment, the user device 14 communicates the image obtained of the linear
code 30 and smrounding graphics andfor text to the server 10, which then undertakes the
decoding step S2. In these embodiments, the communication step 54 occurs before the

decoding step 52, and corresponds to the comnuunication of the image.

[0054]  The server 10 is configured to identify vontent associated with the reference
code 31, and therefore assoviated with the linear code 14 that has been imaged. At lookup
step 56, the server 10 searches the content database of the second memory 22 to identify a
server reference corresponding to the teference code 31. In the present embodiment, a
corresponding server reference is simply equal to the reference code 31, The
corresponding server reference is uniquely associated with a comresponding content data,
and therefore identification of the corresponding reference results in identification of the

corresponding content data.

[0055]  Afreridentifying the corresponding content data, the server 10 is configured to

provide the content data to the user device 14 through communication via the network 12
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at provision step 58, The content data can comprise, for example, ong or more of: a
hyperlink; video, sound, and/or other multimedia content; an application for installation

on the user device; and other suijtable content for communication aver the vetwork 12,

[00586]  The user device 14 can be configured to automatically present the content
data, or presentation data associated with the content data, w0 a user of the user device 14.

Examples of differcut content data and presentation data are described below.

[0067]  Exumple 1: Web Link

[0058]  In the present example, the content data agsociated with the linear code 30 is a
web address. Upon receiving the reference code 31 corresponding to the imaged linear
code 30, the web address s identified within the content datahase and is then
communivated through the network 12 to the user device 14. Preferably, the user device:
14 is configired such that upon receiving the wehb address from the server 14, the website
corresponding to the web address is automatically loaded onto the user device 14 and
thereby presenied to auser of the user device 14, In this way, the user is presented with
the website as a consequence of imaging the linear code 30, and therefore is
advantageously unaware of the network communications between the user device 14 and
the server 10. Alternatively, instead of o web address, the content data is a link to an app

of an app store, or other online facility.

[0059] Example 2: Multimedia Content

[0060]  In this example, the content data associated with the linear code 30 is media
data, such as an audio file or a video file. Upon recetving the reference code 31
corresponding to the imaged linear code 30, the media data is identified within the content
databuse and is then comymunicated through the network 12 to the user device 14,
Preferably, the user device 14 is configured such that upon receiving the media data from
the server 10, the media is automatically presented to the user of the user device 14 such
as by playing the andio and/or video of the media data using the user device 14, In this

way, like the first example, the user is presented with the media data as a consegqoence of
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imaging the linear eode 30, and therefore is advantageously unaware of the network

communications between the user device 14 und the server 10,

[0061] In embodiments, the server 10 is configured for further analysiz in erder to
determine 4 correct or appropriate content data to conmunicate to the user devive 14 from
a collection of content duta associated with the same server reference. Such further
analysis can rely upon receipt, via the network 12, of further information related to the
user device 14 and/or the user of the user device 14. For example, the uger deviee 14 can
fransmit, along with the reference code 31 or Iingar code 30 image, or it response tra
request from the server 10 subsequent to the transmission of the reference code 31 or
linear code 30 image, user device 14 andfor user identifying information, such as one or
more of: user device hardware information; user device software information; snd user
information. Receipt of such further information can allow the sexver 10 to determine a
maost appropriate conttent data for commupication o the user device 14 out of the
collection of content data. The further analysis can alsp, in comjunction with or separately
t» the receipt of further information, rely upon a random selection of content data. In
some embodiments, when the further information is not associated specifically with a
particular content data, a default or alternate content data is delivered to the user device

14. An example of the present embodiments is deseribed in example 3 below.

[0062]  Example 3: Application

[0083]  In this example, the content data associated with the Tinear code 30 is an
application for installation on the user device 14, Upon receiving reference code 31
corresponding fo the imaged linear code 30, the application data for installation is
identified within the content database and is then communicated through the network 12
te the user device 14. The server 10 is contigured for idensitying the correct application
data from a plurality of application data, which is configured for the particuls user device
14 which ix to receive the application data, Preferably, the user device 14 is configured
such that upon receiving the application data from the server 10, the application is
automaticatly installed onto the user device 14. In this way, like the previous examples,

the user 1s advantageously not aware of the network commumications, and instead
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perceives the application heing installed as a consequence only of the imaging of the

linear eade 30,

[0064]  In esobodiments, the content data communicated to the user device 14 is at
lcast in part selected based on additional information stored within the server 1) about
previous content data provided in respect of a particular reference code 31, For example,
should a particular user device 14 communicate the samge linear code 30 or reference code
31 on more than one occasion, the server 10 is configured to provide a different content
datta on the second (and possibly subsequent) oceasions compsredd t the first occasion.
This may be particularly suitable for ‘one-use’ applications: In another example, the
content data communicated to a user device 14 changes after a preselected number of user
devices 10 have communicated a lincar code 30 or reference code 31, This may be
particularly suitable for implementations where a figst preselected number of user devices

14 are to receive a particular content data

[0065] Referring to Figire 9, & method for identifying a suitable linear code 30 i3
shown. At code request step 60, 4 request is received at the server 10 from a requesting
enlity {such a8 a publisher) for 4 linear code 30. The server 10 then generates a random
reference code 31 at generation step 62, and determines if the generated reference code 31
has previously been generated (for example, by comparing 1o a database comprising
previously generated reference codes 31), at determination step 64, If the reference code
31 has previously been generated, then the server 10 returns to gencration step 62. If the
reference code 31 has not been previously generated, then a linear code 30 is determined
based on the reference code 31, and linear code determination step 66. This linear code 30
is then communicated to the requesting entity at lineac code communication step 68. In
this way, the requesting entity is not made aware of the reference code 31 associated with

the linear code 30

[0066] It & variation of the embodiments desceribed herein, the set of code characters
34 available is restricted to provide advantageous print and/or identification yropertics. In
a particular variation, only code characters 34 including at least one black subregion 36

(i.e. printed subregion 36) on each side of the code character 34 wre allowed. This may
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advantagenusly reduce the risk thut adjacent vode characters 34 see interpreted as a single

code character 34,

[0067] Each number 33 of the reference code 31 may first be encrypted before
gencration of the associated lincar code 30, This will require that a decryption algorithm
is performed on the values determined from printed lingar codes 30 hefore the lookup step
56. In embodiments, the registry charvacter 32 is varied to indicate whether the linear code
30 corresponds to an enerypted reference code 31 or an unencrypted reference code 31,
Encrypticn may advantageously reduce the likelihoed of the algorithms for geperating

linear codes 30 being reverse engineered.

[0068] Ax the lincar code 30 doeg not dirgetly engode cenfent information, the
content informition associated with the linear code 30 can be advantageously changed
without having t change the already printed linear code 30. This is achicved simply by
changing the content information associated with the server reference comresponding to

the reference code 31 associated with the Jinear code 30.

[0068]  Itis understood that, in some embodiments, the code characters 34 correspond
to a different base representaticn than the base-2 binary representation described herein.
In general, for a base-b representation, where *b™ s the number of unique digits used o
represent numbers in the representation, cach subregion 36 of cach code character 34 can
be coloured one of b’ different colours. For example, in 4 b=3 representations, cach

subregion 36 can be coloured one of: red, blue, and green.

[0070] For d geveralised linear code 30 having "M code characters 34, °N°
subregions 36 per code charagter 34, which 4 base-b representation, the namber of
different linear code 30 permutations can be caleulated as:

permutationslinear code) = (b))%

[0071] fn embodiments where there is a restriction that each code character 34 cannot

contain subregions 36 all coloured a particular colour (such as white), the number of
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ditferent linear ende 30 permutations can be caleulated as:

perrutations(linegr code) = (b — 1)

[0072] Fugther modifications and improvements may be made without departing from

the seope of the present invention.
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CLAIMS:

1. A method for generating a linear code from an associated reference code
comprising an ordered selection of one or more numbers, the linear code comprising an
ordering of one or more code characters corresponding to the one or more numbers of the
associated reference code, the method comprising the steps of:
determining an associated reference code from which the linear code is to be
generated;
determining a number associated with the, or each, code character of the linear
code, such that the one or more numbers corresponds to the one or more numbers of the
reference code,
for each code character:
determining a base-b representation of the associated number;
determining an arrangement of a plurality (N) of subregions of the code
character, wherein each subregion is uniquely associated with a digit of the base-b
representation;
associating each subregion associated with each digit a colour,
corresponding with a value of the associated digit; and
storing the code character as a computer font character configured for
presentation in-line with surrounding text; and
presenting the linear code comprising the ordered one or more code characters in a

manner suitable for presentation in-line with text.

2. A method as claimed in claim 1, wherein the step of determining an associated
reference code comprises:

- randomly generating a provisional reference code;

- comparing the provisional reference code to a used reference database
comprising a record of used reference codes;

- determining that the provisional reference code is not equal to any used reference
code of the used reference database; and

- assigning the provisional reference code as the associated reference code.
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3. A method as claimed in claim 1, wherein each number has a value selected from
255 values.
4, A method as claimed in claim 1, wherein each code character comprises an even

number of subregions, and wherein the subregions are arranged in two equal columns.

5. A method as claimed in claim 1, wherein each code character comprises an equal

number of subregions.

6. A method as claimed in claim 1, wherein the base-b representation is a binary
representation, the colours corresponding with each digit comprise first and second

colours, wherein the first colour is black and the second colour is white.

7. A method as claimed in claim 1, wherein the base-b representation is a binary
representation, the colours corresponding with each digit comprise first and second

colours, wherein the first colour is a solid colour, and the second colour is transparent.

8. A method as claimed in claim 6 or claim 7, wherein the binary representation of

each number is an 8-bit binary (N=8, b=2) representation.

9. A method as claimed in claim 1, wherein the presentation step comprises the step

of: printing the linear code onto a printing substrate.

10. A method as claimed in claim 1, wherein the presentation step comprises the step

of: displaying the linear code on a transitory medium.

11. A method as claimed in claim 1, wherein the linear code further comprises a

registry character, and the method comprises the step of determining the registry

character.
12. A method as claimed in claim 11, wherein the registry character is predetermined.
13. A method as claimed in claim 11, wherein the registry character is determined

based on, at least in part, the determined code characters of the linear code.
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14. A linear code generator for generating a linear code from an associated reference
code comprising an ordered selection of one or more numbers, the linear code comprising
an ordering of one or more code characters corresponding to the one or more numbers of
the associated reference code, the generator comprising a processor, first memory and
second memory, the second memory configured for storing instructions for execution by
the processor, said instructions configured to cause the processor to execute the method
comprising the steps of:
determining an associated reference code from which the linear code is to be
generated;
determining a number associated with the, or each, code character of the linear
code, such that the one or more numbers corresponds to the one or more numbers of the
reference code;
for each code character:
determining a binary representation of the associated number;
determining an arrangement of a plurality of subregions of the code
character, wherein each subregion is uniquely associated with a bit of the binary
representation;
associating each subregion associated with a first bit value a first colour,
and each subregion associated with a second bit value a second colour, and
storing the code character as a computer font character configured for
presentation in-line with surrounding text; and
presenting the linear code comprising the ordered one or more code characters in a

manner suitable for presentation in-line with text.



