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METHOD AND SYSTEM FOR PROVIDING INFORMATION FROM PRINT

FIELD QF THE INVENTION

(00013 The invention generally relates to provision of content to users.

BACKGROUND T THE INVENTION

[0002]  Since the advent of the Internet, a difficulty faced by vontent providers is
allowing users to easily access the content without having to enter complex data info 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

mahile phone.

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

use their own user device which is separate to the computer device).

[3004] One known system vtilises QR-codes, which are 2-dinensional printed or
displayed codes that van encoide hyperlinks. A user device such as a mobile phone is
configured to captitre an image of the QR-cade, identify the QR-code, decede the QR-
code, and in the case where a QR-code encodes a hyperlink, the user deviee is configured
to avcess the web address of the hyperdink, Being 2-dimensicnal in nature, QR-codes are
not well suited for presentation it text documents, as they disrupt the flow and formatting
of the text. Further, as QR-codes directly encode a hyperlink, they are not suited to

encoiding information that changes over time.
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SUMMARY OF THE INVENTION

[0005]  According to a first aspect of the present irvention, there is provided a method
for providing content data to a user device, the method comprising the steps of: obtaining
a reference code from the user device. the reference code corresponding (o a printted or
displayed linear code; identifying a reference within a content database comresponding o
the reference code; identifying constent data associated with the reference; and

communicating the content data to the user device.

[0006] A linear code is g visual code associated with a reference code. When
displayed. the lincar code is advantageously suitable for presentation in-line with text,
minimising, preferably eliminating, formatting changes sach as ling spacing, required o
accoromodate the linear code within the text. The linear code advantageously ncludes a

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

[0007]  According to a second aspect of the present invention, there is provided a
CONeNt server Comprising a processor, a first memory and a second memory, the seconil
memory configured for storing inatructions for execution by the processor, said
instructions configured to cause the processor to execute the method of: obtaining a
reference conde from the user device, the reference code corresponsding to a peinfed or
displayed linear code; identifying a referenee 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.

[B008] Preferably, the refererice code s received from the user device. Alternatively,
an image of the linear 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 comprises the step of providing a server
comprising the content database, wherein the server is configured for obtaining the

reference code, identitying the reference, and identitying the content data. Optionally, the
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server is in petwork communication with the user device, and the server utilises the

network to obtain the reference code and commiunicate the content data,

[6010] Preferably. the printed or displayed lincar code is photographed by the user
device. The linear code may be a printed lincar code. Alternatively, the linear code may
be a displayed linear code. The Huear code is preferably located jo-live with a printed ot

displayed ext.

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

content data may comprise maltimedia data.

[0G12] in embediments, the linear code comprises: a registry character; one or mote
codle characters, each code character comprising an arrangemient of subregions.
Preferably, the linear code comprises seven code characters. Optionally, cach code
character comprises an arrangement of eight subregions, arranged in two columns of four
subregions. Each subregion of cach code character may be selected from one of two
states, preferably two contrasting colouss, such that each code character uniquely encodes
a number. Each code character preferably comyprises at least one subregion with a colour

different to the colour of the underlying substrate.

[0013] Optionally, the reference code conprises one or more numbers, each number

uniquely asseciated with one of the one or move code characters.

(0014} In embodiments, the identified content data is selected from a plurality of
content data assoctated with the reference code based on a property of the user device. In
this case, the method may further comprise the steps of: receiving one or more user device
identificrs; and determining a content data from the plurality of content data based on the

one o more user device identitiers.

[0G185] Optionally, the reference code comprises an encrypted identifier, and the

method further comprises the step oft decrypting the reference code.
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[00186] The content data is preferably configured to cause the user device to present

the content data or an associated data automatically.

[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 ordering of one or
more code characters, comprising the steps oft determining an associated reference code;
determining a mnnber 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
base-b representation of the associated number; 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 cach subregion associated with
gach digit a colour, corrmsponding with a value of the agsoviated digit, presenting the

lingar code comprising the ordered of one or more code characters.

(0018} According to a fourth aspect of the present invention, there is provided a
linear eode generutor for generating 4 linear code comprising an erdering of one or more
code characters, comprising a processor, a first memory and a second memaory, the second
memory configured for storing instructions for execution by the processor, said
instructions configured to cause the processor 1o exevute the method comprising the steps
of: determining mn associated reference code; determining a number associated with the,
or each, code character, such that the one or more numbers corresponds to or is equal to
the reference code; for each code character: detenmining a binary represenfation of the
associated number; determining an arrangement of a plurality of subragions of the code
character, wherein each subregion is uniquely associated with a bit of the binary
represgntation; and associating each subregion associated with a first bit value  first
colour, and cach subregion associated with a second bit value a second colour, presenting

the lingar code comprising the ordered of one or more code characters.

[3019] Inn embodiments, the step of determining an agsociated reference code
comprises: randomly generating a provisional reference veode; comparing the provisional
reference code 4 used reference database comprising a record of used reference codes;

determining that the provisional reference code is not eqoal to any used reference code of
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the used reference database; and assigning the provisional reference code as the associated

reference code.

[0020] Each reference code may comprise an ordered seleetion of one or more
numbers corresponding to the ordered selection of one or more code character, Bach
number msty have a value selected from 233 values. The binary representation of each
nmumber may be an 8-hit binary (N=8, b=2) representation. Preferably, cach code character
comprises an even number of subregions, and the subregions are arranged in two egual

colunmmns. For example, each code character comprises an equal number of subregions.

(8021} Optionally, the base-b representation is a binary representation, the colours
corresponding with each digit comprise first and second colours. The first colowr may be
black and the second colour may be white. In an alternative, the first colour is a solid

colour, and the second colour is transparent.

[0022] In embodiments, the presentation step comprises the siep of printing the
lincar code onto a printing substrate. In other embodiments, the presentation step

comaprises the step of: displaying the linear code on a transitory medium.

[0023] Optionally, the lincar code further comprises one or more regisivy characters,
preferably one registry chavacter, and the method comprises the step of detcrmining the

registry charucter.

[0024] Each registry character may be predetermined. Alternatively, the registry
charicter is determined bascd on, at least in part, the determined code characters of the

{inear code.

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

the linear code; eommunicating the reference code to a reference server using a neitwork;
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recetving, via a network, content dats from the reference server, said content data

associated with the linear code.

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

method for capturing and actioning a lincar code, comprising the steps of: utilising 4 user
device to obtain an image of 4 printed or displayed livear code; comnmnicating the inage
of the lincar code to 4 reference server using avietwork; receiving. via 4 network, content

data froim the reference server, sald conttent data associated with the linear code.

[0027] According to yet another aspect of the peesent invention, there is provided 4

user deviee configured for implementing the method either of the previous aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

(6028} Embodiments of the invention will now be described with reference to the

accompanying drawings. Tt is to be appreciated that the embodiments are given hy way of

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

[Go29] Figure | shows a user device in network communication with a server;
(0030} 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 linear code aceording to embodiments;
[Q034] Figure 4c shows a reference code including cotresponding numerical values to

the: code characters of Figure 4b;

[0035] Figure 3 shows the components of a code character according to
embodiments;

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

[B037] Figure 7 shows a text with a linear code presented in-line with other text
[0038] Figure & shows a method for providing content associated with a linear code;

and
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[0039]  Figure Y shows a method for selecting a linear code.

DESCRIPTION OF PREFERRED EMBODIMENT

[0040] Referving to Figure 1, there is shown a server 19 and user device 14, each in
network communication with a network 12, such as the Internet. The user device 14 i
preferably, as assumed herein, a mobile phone comprising a camera and means for
commurnicating with the network 12, The mobile phone 14 can be in communication with
the natwork 12 via usual network standards, for axample wireless standards such as
GPRS, LTE, WLAN, Bluetooth ete., and wired standards, such as Ethernet, USB,
Firewire, cte. It is understood that other user deviecs 14 can be utilised, in particular
computing devices, which are adapted 1o identify visual information and communicate
with the server 10 as described herein. It is also envisaged that the user device 14 could be

a wearable device with network connectivity, such as Google Glags™.

[0D41] Figure 2 shews a schematic of an implementation of the server [ The sarver
10 compriscs a processor: 18 configured for processing instructions stored within a first
memory 20, The first memory 20 can comprise a volatile memory, such as a dynamic
memory {DRAM) and/or a non-volatile memory such as a Solid State Drive (S8D or a
magnetic hard disk deive (HDD). For example, mstructions can be held in non-volatile
memory uitil required by processor 18, at which time, or beforchand in anticipation, the
instructions are copied or moved from the non-volatile memaory into the volatile memaorcy.
A second memory 22 is provided for storing data, optionally in data structures such as a
database. The second memory 22 can comprise volatile memory andfor non-volatile
memory. The second memory 22 includes at least a content database contaiming content
data and, for each content data, an assoviated 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 interface 24 can be a wired interface, such as Ethernet, andfor

a wircless interface, such as WLAN, interface. The network interface 24 can vomprise ong
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or a plurality of physical network interfaces, and is comfigured for both receiving and

sending netwirk data to the network 12,

[0043] Referring to Figure 3. a document 26 is provided including text regions 28 and
a tincar code 30, The text regions 28 can be, for example, in-line text prepared using 2
wind processor and privted ounto paper, presented on 4 mouitor, or provided using other
suitable presentation means. The docoment 26 is can therefore be a pbhysical non-
transitory document, such as text printed onto 4 paper or other substrate, for example one
of a newspaper, magazine, advertisement, etc., ot a document presented on & transitory
medium, such as LCD, LED, andfor 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-
ling text, minimising, preferably climinating, formatting changes such as line spacing,

required to accommodite the code.

[G044] Refurring to Figure 4a, the linear code 30 according to an embodiment is
shown. The finear code 30 comprisss a registry character 32 and one of more cade
characters 3da-f. The registry character 32 is. for all linear codes 30 generated according
to the présent embodiment, the lefi-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 located in other
positions within the lincar code 30. In some embaodiments, for example, the linear code 30
is a vertical code, with the vegistry character 32 located at the top of the linear code 30 and
the one ar more code characters 34 sequentially mranged descending from the registry
character 32. 1n still other embaodiments, the registry character 32 is varied to indicate the
relative location of the sequentially arranged one or move code characters 34, Herein, i1 s
assumied that every linear code 30 comtprises 4 registry chavacter 32 and seven code
characters 34 arranged sequentially to the right of the registry character 32, In variations,
the registry character 32 comprises information indicating how many code characters 34
ars: present. In still further embodiments, a registry character 32 is not required, and the
code iy identificd and eovrectly processed based on the code characters 34, In
gmbaodiments, the vegistry charvacter 32 18 different in appearance to all possible code

characters 34
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[0045] Refurrtng to Figure 4h, an example linear code 30 is shown. In the present
case, the registry character 32 always has the sume appearance, and therefore only the
code characters 34 are varied. The code characters 3a — 34¢ each represent a number. As
it is preferable to aveid code characters 34 being printed with only white squares, cach
code chatacter 34 in the present embodiment can be selected from 28 — 1 = 255
combinations of black and white squares. Therefore, cach seven code character 34 linear
code 30 can encode approximately 7.0 x 10" different vatues. It is understood that it is
not necessary for the squares to be selected from black and white, and vther colour
combinations can 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 one of the colours, for example white, can in fact

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

[0046] Referring to Fgure de, the lincar code 30 is unigucly 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 255 (or O and 254, it is
understood that cither representation is equivalent). Therefore, cach number 33 is

assoviated with a code character 34,

[3047] Referring to Figure 5, each individual code character 34 is divided into cight
subragions 36, wherein each subregion 30 corresponds to a hit of an eight bit
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
{bs), with the rersaining subregions corresponding to each bit as indicated in the tigure.
For gach subregion 3%a-h, if the correspomding bit value is 1, the square is coloured black,
and if the corresponding bit value is 0, the sgquare is coloured white. In other
e¢mbodirents, cach code character 34 can be divided into a different number of
subregions 36. In general, each code character 34 can be divided into ‘N subregions 36.

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

[0D48] Figure 6 shows a worked example for the binary representation of the base-10

aumber “180” (101001115). The top left subregion 36a (see Figure 5 for numerical
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references) is coloured black to reproseat the least significant bit (bg), which bas the value
1. Each subregion 36 is therefore coloured black when its corresponding bit value is 1,
and white when the bit value is Q. The resulting code character 34 s therefore uniquely

associated with the mumber 167,

[0048] The linear code 30 is determined by first identifying a suitable reference code
31, which may be randomly selected or provided as described berein. Each number 33 of
the reference code 31 (see Figure 4¢) 1y then converted inte a binary number, if rogquired.
A code character 34 is then determined for each number 33, for example according to the
method deseribed with reference to Figures 5 and 6. Where applicable, a registry character
32 is also provided and, if neeessary, determined in light of the propertics of the lincar
code 30 ete. Each code character 34 is provided in the order of the corresponding numbers
33 of the reference code 31, In an embodiment, each code character 34 is predefined and
steved 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 46} including text régions 28 and
4 tinear code 30, As is shown, the lincar code 30 does not cause a 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 not configured for printing in-line with the surrounding text, and

therefore create a disjointed reading experience.

[0051] Referring to Figure 8, in order to utilise 4 printed linear code 30, a user. such
as & persent reading the docunient 26 contgining a linear code 30, can capture an image of
the lincar code 30 using a user device 14 at captre step 50. Techniques to capture the
image H) are described below, but in general the vesult is a binary representation of the
linear code 30 stored within 4 memory of the user device 14. The binary representation of
the Hnear code 30 therefore corcesponds o the referenee code 31. During the capture step
50, the linear code 30 is imaged along with any swrounding graphics andfor text, should
such be present. In this way, accoriing to embodiments, the capture step 50 simply

corresponds o utilisation of a camera of the user device 14
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[0052] Deending step 52 corresponds to g processor of the user deviee 14 priforniing
actions to first identify the linear code 30 from any swrroundimg graphics and/for text at

linear code identification sub-step 52a, Next, the processor is utilised 1o identify the

identification sub-step 52b. Funally, the processor is utilised to identify the reference code
31 encoded within the linear code 30, at code identification sub-step 52¢. The reference
code 3T 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, and subsequently determining the colour of cach subregion 36 of cach
code character 34 to determine the value of each number 33, The reference code 31 is then

communicated at comrnunication step 54 to the server 10, via the network 12.

[B053] The decoding step 32 can instead be andertaken by more thain ote processor.
For example, the tnitial linear code identification sub-step 52a may oceur on the user
device 14, whoreas the subsequent registry identification sub-step 32b apd code
identification sub-step 52¢ occurs on the server 10, or another conputing device. In a
particular embodiment, the user device 14 communicates the image obtained of the lincar
code 30 and surrounding graphics and/or text to the server 10, which then undertakes the
decading step S2. In these embodiments. the communication step 54 occurs before the

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

[0054] The server 10 is configurad to identify content associated with the reference
code 31, and therefore associuted 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 reference code 31, In the present embodiment, a
carresponding server reference is simply equal o the reference eode 31, The
corresponding server reference is uniquely associated with a comesponding content data,
and thercfore identification of the corresponding reference results in identification of the

corresponding content data.

[0055]  After identifying the corrcsponding 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, tor example, ong or more of: a
hyperlink; video, sound, and/or other multimedia content; an application for installation

ot the user device; and other suitable content for communication over the setwaork 12,

[0056] The user device 14 can be configured to automatically prescnt the content
data, or presentation data associated with the content data, 10 a user of the user device 14

Examples of different content data and presentation data are described below,

[0057] Example 1: Web Link

[0058] in the present example, the content data associated with the linear code 30 is a
web address. Upon receiving the reference code 31 corresponding to the imaged linear
corle 30, the web address (s identified within the content database and s then
communivated through the network 12 to the user device 14, Preferably, the user device
14 is configured such that upon receiving the weh address from the server 1), the website
corresponding to the web address is automatically loaded onto the user device 14 and
thereby presented to auser of the user device 14. In this way, the user is presented with
the wehsite as a consequence of imaging the linear code 30, and therefore 15
advantageously unaware of the network communicatious between the user device 14 and
the server 10, Allerpatively, instead of o web address, the content dara is a link to an app

of an app storg, or other online facility.

[0059] Example 2: Multimedia Content

[Q0B0] In this examiple., the content data associated with the linear code 30 s media
data, such as an audio file or 4 video file. Upon receiving the reference code 31
cormesponding to the imaged livcar code 30, the media data is identified within the content
databuse and is then communicated 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 userof the user device 14, such
as by playing the audio and/or video of the media data using the user device 14, In this

way, like the first exarnple, the user is presented with the media data as a consequence of
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imaging the linear code 30, and therefore (s advantageously uniware of the netwink

communications between the user device 14 and the sefver 10

[0061]  In embodiments, the server 10 is configured for further analysis in order to
determine a correct or appropriate content data to communicite to the user device 14 from
a collection of content daty associated with the same server reference. Such further
analvsis can rely upon receipt. via the setwork 12, of further iformation related to the
user device 14 and/or the user of the user device 14, For example, the user device 14 can
fransmit, along with the reference code 31 or linear code 30 image, or in response to a
request from the server 10 subsequent to the transmission of the reference code 31 or
linear code 30 image, user device 14 and/or user identifying information, such as one or
more of: user device hardware information; user device softwarg information; and user
information. Receipt of such further information an allow the server 10 to determine a
mest appropriate content data for commupication to the user device 14 out of the
collection of content data, The further analysis can also, in conjunction with or separately
tor 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 deliveced to the user device

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

[0062]  Example 3: Application

[0063] In this example, the content data associated with the linear code 30 is an
application: for installation on the user device 14, Upon receiving reference code 31
corresponding to the imaged linear code 30, the application data for installation is
identified within the content database and is then communicated through the network 12
to the user device 14, The seever 10 is configured for identitying the correct application
data from a plurality of application data, which is configured for the particular user device
14 which ix to receive the applicution data, Preferably, the user device 14 is configured
such that upon receiving the application data from the server H), the application is
awomatically installed onto the user device: 14, Tn this way, like the previous examples,

the user 1s advantageously not aware of the network communications, and instead
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percetves the application being nstalled as a consequence only of the imaging of the

lingar eode 30,

[0064] In embodiments, the content data communicated to the user device 14 ig at
{cast in part selected based on additional information stored within the server 10 about
previous content data provided in respect of a particular reference code 310 For example,
should a particular user deviee 14 communicate the same linear code 30 or reference code
31 on more than one occasion, the server 10 s configured to provide a ditferent content
data on the second (and possibly subseqguent) occasions compired to 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 usor
devices 10 have communicated a linecar code 30 or reference code 31, This may be
particularly suitable for implementations where a first preselected number of user devices

14 are to receive a particular content data

[0065] Referring to Figure 9, a method for identifying a suitable linear code 30 i3
shown. At code request siep 60, a request is received at the server 10 from a requesting
enlity {such as a publisher) for a linear code 30. The server 10 then generates a random
reference code 31 at generation step 62, and detenuines if the generated reference code 31
hus previously been generated (for exsunple, 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 generation step 62. 1f the
reference code 31 has not been previously generated, then a linear code 30 is determined
based on the reference cade 31, and linear code defermination step 66. This linear code 30
is then communicatnd to the requesting crtity at linear code communication step 68. In
this way, the requesting entity is not made aware of the reference code 31 gssociated with

the linear code 30,

[3066] in a variation of the ermbeodiments described herein, the set of code characters
34 available is restricted to provide advantageous print andfor identification properties. In
a particular variation, only code characters 34 including at least one black subregion 36

{i.c. printed subregion 36) on each side of the code character 34 are allowed. This may
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advantageously reduce the risk that adjacent vode characters 34 gee interpreted as a single

code character 34,

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

linear codes 30 being reverse engineered.

[0068] As the lincar code 30 does net dircetly envode centent information, the
content information associated with the lingar code 30 can be advantageously changed
without having to change the already printed linear code 30. This is achieved simply by
changing the content information asseciated with the server veference corresponding to

the reference code 31 associated with the linear code 30.

[0069] it is understood that, in some embodiments, the code characters 34 correspond
to a different base representation than the base-2 binary representation described hevein.
In general, for a base-b representation, where *b’ is the number of unique digits used o
repicsent numbers in the representation, each subregion 36 of cach code character 34 can
be colowred one of *b’ different colours, For example, in 4 b=3 representations, each

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

[B070] For a generalised linear code 30 having "M code characters 34, *N°
subregions 36 per code character 34, which a base-b representation, the number of

differcnt lincwr code 30 pernnntatims can be calculated as:

permutations{linear code) = (hM)M

[0071] In embodiments where there 1¢ a restriction that each code character 34 cannot

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

permutations(linear code) = (BY — 1M

[0072] Farther modifications and improvenents may be made without departing from

the scope of the present invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for providing conttent 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 prinfed or displayed lingar code,

- identifying & reference within a confent database cotresponding to the refercnce

code:
- identifying coutent data associated with the reference; and
- communicating the content data to the user device.
2. A method as claimed in claim 1, wherein the refercnce code is received from the

user device.

3. A method as claimed in ¢laim 1, wherein an imuse of the linear code is received
frora the user device, and further comprising the steps of:
- identifying the linear code within the image; and

- determining the reference code associated with the linear code.

4, A method ag claimed.in claim 1, further comprising the step of providing a server
comprising the content database, wherein the server is configured for obtaining the

reterence code, identitying the reference, and identifying the content data.

hR A method as claimed in claim 4, wherein the server is in network communication
with the user device, aud wherzin the server utilises the network to obtain the reference

code and communticate the content data.

6. A niethod as claimed in ¢laim 1, wherein the printed ot displayed lingar code is

photograpbed by the user device.

7. A method as claimed in claim 1, whergin the linear code is a printed linear code.
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8. A method as elaimed in claim 1. wherein the linear code is a displayed linear code.
9. A method as clabmed in ¢laim 1, whetein the content data comprises a web

address.

10, A method as clabmed in claim 1, wherein the countent data comprises muliimedia

duta.

11, A method as claimed in ¢laim 1, wherein the linear code is located in-line with a

printed or displayed text.

12, A method as claimed in claim 1, whercin the lingar code comprises:
- a registey character;
- one or more code characters, cach code character comprising an arrangement of

subregions.

13, A miethod as claimed tn claim 12, the Hoear code comprising seven ende

characters.

14, A method ax claimed in ¢laim 12, cach code character comprising an arcangement

of eight suhregions, atranged bt two columns of four subregions.

15, A method as clamed in claim 12, wherein cach subregion of each vode chavacter is
selected from one of two states, preferably two contrasting colours, such that each code

character uniguely encodes 3 number,

16, A method as claimed in claim 15, wherein each code character comprises at least

one suhregion with a colour differcut to the colour of the underlying substrate.
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17, A method as claimed n claim 12, wherein the reference code comprises e or
moore numbers, each number uniquely associated with one of the one or move code

characters,

18, A method as claimed in claim 1, wherein the identificd content daty is selected
from a plurality of content data associated with the refergnee code based ou a property of

the user devige.

19. A method s elaimed in claim 8, further comprising the steps of: receiving one ot
more user device identifiers; and determining a content data from the plucality of content

data based on the one or more user device identifiors.

203, A method as elaimed (o claim 1, wherein the reference ende comprisss an
encrypted identifier. and the method further comprising the step of: decrypting the

referernice code.

21 A method as claimed in claim 1, wherein the content data is configured to cause

the user device to present the content data or an associated data automatically.

22, A conttent server comprising a processor, a fiest memawy and a second memory,
the second memaory configurad for storing instructions for execution by the processor,
said instructions configured to cause the processor to execute the method of:

- obtaining a reference code from the user deviee, the referenee code
corresponding to a printed ex displayed linear code;

- tdentifying a reference within a content database corresponding to the reference

code;
- wentifying comtent data asseciated with the reference; and
- communicating the content data to the user device.
23, A method for generating a linear code, the lincar code comprising an ordering of

one or more code characters, comprising the steps of:

- determining an associated reference code;
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- determining a nomber associsted with the, or each, code charaeter, such that the
one or more nuinhers corresponds to the reference code;

- for each code charicter:

- determining a base-b representation of the associated number;
- determining an arrangement of a plurality {(N) of subregions of the
code character, wherein each subwegion is uniquely associated with a digit of the
base-b represantation; and
- associating cach subregion assoviated with each digit a colour,

corresponding with a value of the associated digit,

- presenting the linear code comprising the ordered of one or more code

characters.

24 A method as claimed in claim 23, wherein the step of determining an associated
reference code comprises:

- randomly generating a provisional veference code;

- esnpating the provisional reference code to a used reference database
comyprising a reeord 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.

25, A method as claimed 1o claim 23, wherein each reference code comprises an
ordered selection of one or mere numbiis corresponding to the ordered selection of one or

more code characters.

26. A method as claimed 10 claim 25, whergin each tiumbet has a value selected fram

255 values.

27, A method as claimed in claim 23, wherein the binacy representation of cach

muonber v an 3-bit binary (N=8, b=2) representation.
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28 A method as claimed in claim 23, wherein each codis character comprises an even

niiimber of subregions, and wherein the subregions are arranged in two equal columuns,

29. A methed as claimed in claim 23, wharein sach eade character comprises an cqual

number of subregions.

30, A method as claimed in claim 23, wherein the base-b representation is a binary
representation, the colours corresponding with cach digit comprise first and second

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

31, A method as claimed in claim 23, wherein the base-b representation is a binary
tepresentation, the colours corresponding with each digit comprise first and second

colours, wherein the first eolour is a solid colour; aml the second colour is transparent.

32, A method as claimed in claimed in elaim 23, wherein the presentation step

comprises the step of: printing the linear code onto a printing subsirate.

33. & method as claimed in elaim 23, wherein the presentation step comprises the step

of: displaying the linear code on a transitory medium.

34, A method as claimed in elaim 23, wherein the lingar code further comprises one or
more registry characters, preferably one registry character, and comprising the step of
determining the registry character.

35, A niethod as claimied in claim 34, wherein the registey character is predetermined.

36, A method as claimed in claim 34, wherein the registry character is determined

based on, at least in part, the determined code chargcters of the linear code.

37. A linear code generator for generating a linear cade comprising an ovdering of vne

or more code characters, comprising a processor, a first memaory and & second memory,
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the sceomd memory configured for storing institctions for execution by the processor,
said instructions configured to cause the processor (o execute the method of: comprising
the steps of:
- determining an associated reference code;
- determining a nunber assoeiated with the, or pach, code character, such that the
one or more numbers corresponds (o or is equal to the reference code;

- for each code character:

- determining a binary representation of the associated mumber;

~ determaining an arvangement of a plurality of subwegions of the  code
character, wherein each suhregion is uniquely associated with a bit of the binary
representation; and

- associating each subregion associated with a first bit value a first

colourr, and each subregion associated with 4 second bit value a second  colour,

- presenting the lingar code comprising the ordered of one or more code

characters.

38, A method for capturing and actinning a lincar code, comprising the steps of:

- ptilising 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
referenee code assoctated with the Linear code:

- communicating the reference code to a reference server using a network;

- receiving, via @ network, content data from the reference server, said comtent data

associated with the linear code.

39. & method for capturing and actioning a lingar code, comprising the steps of:

- utifising a user device to obtain an image of a printed or displayed linear code;

- eomymunicaiing the inmage of the linear vode w a reference server using a
networks

- recedving, via g network, content data from the reference server, said content data

associated with the lincar code.
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445, A user device configured fow implementing the method of either one of claims 38

angd 39,



