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ENCODING AND DECODING DATA IN AN IMAGE

CROSS REFERENCE TO RELATED APPLICATION
~ This application claims priority to U.S. Provisional Application No. 60/762,914 elititle’d "Encoding
and Decoding Data in an Image," filed January 27, 2006; U.S. Provisiéma1 Application No. 60/763,026
entitled "Images and Methods for Product or Service Marketing" filed on January 27, 2006; and U.S. Patent
Application No. 11/627,967 entitled "Encoding and Decoding Data 1n an Image” filed January 27, 2007; the
disclc;surcs of which are hereby incorporated by reference in their entirety.
FIELD |
This 1nventlon relates, in general to images encoded with data.
| BACKGROUND

One and two dimensional bar codes have been developed as machine readable representations of
information pﬁmarily for use in packaging, price tags and inventory control. However, the components 6f the
bar code elements, either in part or in whole, restrict the creative graphical design of the bar code. For
example, two dimensional bar codes generélly store information along the height as well as the length of a
syrﬁbol as a series of black and white squares °Wit}iin a grid. Accordingly, variation within the grid is limited
to rearrangement of the black and white squares. | |

As recognized by the present inventors, what is needed is a giraphically based image or icon that can
serve as a link from physical material or visugl diéplays to electronic data. It is against this background that
the various embodiments of the presént invention were developed.

SUMMARY

According to one broad aspect of one embodiment of the present invention, disclosed herein is a
method for encoding an image. with data. The encoded image may be used for a variety of purposes,

including for marketing, soc1al network, or other purposes as disclosed herein. In one embodlment the

- method of encoding uses a pnmary image and a secondary image, the secondary image selectlvely oriented or

positioned 1n re{atlon to the primary image based on the numeric value or a portion of the numeric value.
~ Inone example, a primary image may be a graphic such as a logo having a set of coordinates that
originate from a predefined origin, where the coordinates further define a 0° axis. A secondary image may be
selectively oriented in relation to the pnmary image. A numeric value may be determined from the position
of the secondary image in relation to the coordinates of the pi'im.ary 'imagé.
In another embodiment, an encoded image encoded with a value comprises a first image that defines
an origin and one or more shapes selectively positioned in reference to the origin. The position of the one or

more shapes in relation to the origin defines the value. -
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In another embodiment, a value comprising digits or alphanumeric characters is encoded into an
image. In this method, a reference graph is formed by positioning a series of concentric shapes in reference to

an origin according to the number of digits or characters in the value to be encoded. The position of the

- shapes in the reference graph is used to form an encoded image using the value to be encoded.

In another embodiment, an encoded image can be decoded to extract a value by using the encoded

"image to identify a.reference graph, comparing the reference graph to the encoded image, and extracting the

value from the encoded image based on the comparison with the reference graph. The value extracted from

. the image can be then used, in conjunction with a lookup fable, to retrieve additional information linked to the -

value. In this way, the encoded image can be used to direct a user who cziptﬁres the encoded image on a
device such as a camera cell phone, to other information or web sites.

In one embodiment, the encoded image may be used as a link to retrieve data. In this embodiment, the
encoded image may be affixed to a medium, digitized and wirelessly transmitted to a designated website. The
digitized image is processed to decode the image and extract an encoded value. This value is used to identify
the associated information, for example, by referencing a look up table

Embodiments of this invention may be used to establish electromc connections between a consumer
with a mobile camera phone and a merchant through the use of encoded images disclosed herein. A merchant
or cornpany interested in promoting its products or services may create a wireless connection or link between

its print advertising or other promotional mediums to additional information that can be instantly displayed on

. the user's cell phone. Digital images and the ability to decode an encoded image in a real time basis can allow.

a merchant to enhance its advertising or promotional investment by creating a nearly instantaneous link
between the physical world of print mediums and the electronic world via a mobile camera phone.

Conversely, embodiments of the invention may be used to estabhsh an electronic communication
between an individual possessing an encoded 1mage( in either electromc or physical form, such as a personal
identification encoded image on a medium such as a ID card) and a merchant or company who establishes a
link to itself via an input device such as a digital camera connected to a" communication network as apart of a
promotion or offer. In this embodilﬁent, the encoded image is 1n the possession of thé consumer and the input
device is provided by the inefchant or company seeking consumer participation in a product or service
promotion or offer.

Embodiments of the present invention may also be used to promote social networking, wherein
individua}s can use encoded images to convey personal information to other individuals.

The features, utilities and advantages of the various embodiments of the invention will be apparent
from the following more particular description of embodiments of the invention as illustrated in the
accorpﬁanying drawings. | , | |
| BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an example of an encoded image according to one embodiment of the invention.

2
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FIG. 2 is an example of the reference coordinates of the encoded image as shown in FIG. 1 .

FIG. 3 is an example of an encoded image according to one embodiment of the invention. o

FIG. 4 1s an example of reference graph having concentric shapes, according to one embodiment of*
the present invention. |

FIG. 5 is an example of the reference graph of FIG. 4 chowing radial coordinates, according to one
embodiment of the present invention. . |

FIG. 6 is a flowchart depicting an example operations for encoding data to form an encoded image,
according to one’embodiment of the npresent invention.

FIG. 7 is an exemp'le of a reference graph snowing the radial coordinate values for the concentric
circles according to one embodiment of the present invention. | '

FIG. 8 is an example of an encoded image based on the reference graph in FI1G. 7, according to one
embodiment of the present invention. |

FIG. 9 is an example of a reference graph showing two sets of radial coordinates based on different

~ angular coordmates theta according to one embodiment of the invention.

FIG. 10 is an example of a reference graph scaled off of the reference graph shown in FIG. 9
according to one embodiment of the invention.

FIG. 11 is an example showing the encoded graph from FIG. 3 and the reference graph of F1G. 9 to
illustrate calculation of the radial differences according to one embodiment of the invention.

FIG. 12A is an example of a reference grdph according to one embodiment of t‘he invention.

FIG. 12B is an example of a segment of an encoded graph based on the reference grai)h of F1G. 12A.

FIG. 12C is an example of a segment of the encoded graph shown in FIG 12B based on the reference . |
graph of FIG. 12A. | |

FIG. 13A is an example of a reference graph having concentric squares according to one embodiment
of the invention.

FIG. 13B is an example of an encoded image based on the reference graph of FIG. 13A accordmg to

" one embodiment of the invention.

" FIG. 13C is an example of a reference graph ha'ving‘ concentric polygons according to one
embodiment of the invention. | |

FIG. 13D 1s an example of an encoded image based on the reference graph of FIG..13C accordmg to

one embodiment of the invention.

FIG. 13E is an example of a reference graph having non-linear lines positioned in reference to the --

~origin according to one embodiment of the invention.

F1G. 13F 1s an example of an encoded image based on the reference graph of FIG. 13E according to

one embodiment of the 1nvent10n.
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FIG. 14 is a flowchart depicting an example of a method of decoding an encoded iinage according to

one embodiment of the invention.

FIG. 15 is an example of an encoded image according to one embodiment of the invention.
FIG. 16 is a flowchart depicting an example of a method for information exchange between
merchants and consumer using an encoded ima ge according to one embodiment of the invention.

FIG. 17 is an example of an advertisement showing an encoded image according to one embodiment

of the invention.

FIG. 18 is an example of data lo'okup table according to one embodiment of the invention.

FIG 19 is an example of a tracking table according to one embodiment of the invention.

FIG 20 is a flowchart depicting an example of a method for person to person information exchange
using an encoded i image according to one embodiment of the invention.

'DETAILED DESCRIPTION

Disclosed herein are various embodiments of encoded images methods for encoding data into an
image to form an encoded 1mage, methods for decoding an encoded i nnage to extract data therefrom and
methods to use encoded images for a variety of uses.

- As described herein, an image may be encoded W1th data to form an encoded image or encoded
symbol, and the encoded ima ge may be incorporated into a print advertising or other medium that can be
dagitized or captured . with a mobile camera phone or other electronic device. The captured encoded image
may be communicated through wireless communication 'protocols,'decoded, and linked to a database

containing information associated with the encoded image. In this way, an encoded image can be used by a

. company 1n a print advertisement or other media and the company can link the encoded image to other

“information (such as web site pages). When a user/customer/ consumer captures the encoded image in the

user's mobile device (such as a cell phone with a digital camera) the encoded image can be used to
automatically direct the user's cell phone to the addltlona1 information set up by the company (i.e., the user's
cell phone could be automatically loaded with or directed to photos, data, web pages or other information
from the company). For instance, consumers could obtain (for customers on their mobile phone) more
information or initiate transactions that are linked to the encoded image.

As described herein, an encoded image can be encoded to contain a unique valne, such as a numeric
value, eo that a plurality of unique encoded images can be formed, each encoded With a different and unique
value, Thus, a unique graphical encoded image may be associated with —.tfoi”.exalnple, a particular

advertisement, web site, marketing program, corporate promotion, product promotion, sweepstakes, etc. — and

‘when the encoded image is decoded, the unique data or value is extracted from the encoded image and can be

,processed for whatever purpose the encoded i image is being used. In this manner, encoded images can be

formed that have a sumlar overall appearance although each image actually contains unique-encoded data. In

4
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one embodiment, a method is prov1dcd to utilize a reference image database and digital image analysm to
locate, map and measure encoded images to decode the data set embedded therein.
For example, the encoded image may be electronjcally linked or referenced to a mobile marketing -

campaign database to provide a user with instant retrieval of specifics related to an. advertising campaign or

other promotlonal program. The campaign database may further be accessxble by companies or advertisers to

manage marketmg campaigns.

Encoded images could also be used by individuals to create and facilitate business and social
networking, communications and relatlonshlps through their encoded image. A person could create or obtain
an encoded i image, and that person could link the encoded image to other information (such as personal web
site pages). When the person and a second person are meeting or socializing, the second.person could capture
the encoded image in the second person'sa mobile.device (such as a cell phone with a digital camera), and the
encoded image can be used to automatically direct the second person'é. cell phone to the additional
information set up by the first person (i.e., the second pereon's cell phone could be au-tor'natically loaded with
or directed to nemonal information, photos, data, web pages or other information from the first person).

Embodiments of the invention may be used to create various and numerous unique encoded images
with numeric values or codes. With the unaided eye, the encoded images can appear very smnlar and may
appear virtually indistinguishable one from another. When an encoded image is d1g1t1zed by person's digital
camera (1.€., in a cell phone) and processed, a unique code or value stored in the encoded image is
determined.

An encoded image can symbolize a link to the Internet/web and can be used to communicate to a
customer that the image is in fact encoded and can be captured through the use of a mobile digital camera
device or the hke and sent wirelessly to a web site or other location for decodmg, analy31s and follow—on
response from an advertiser or other party.

In one embodiment, the encoded image can be used on a printed medium such as a product brochure,

product label, printed advertisement, a tag, and on other items or with other uses as disclosed herein. An

 encoded image can be 1mplemented as a small mark that can create a unique identity for a prmt medium with

minimal disruption of the advertlser s message. This is in contrast with conventional encoding methods such
as hnear and 2-D bar coding which can be percelved by customers as a utlhtanan coding mechanism.
| Examgles of Encoded Images .

Figs. 1-2, 3, 15 and others illustrate various examples of encoded images, in accordance with some
embodiments of the present invention. . |

In Figs. 1-2, an encoded image 30 has a primary image 32.(also referred to herein as an anchor image)
and one-or more secondary images 34, In one example, the position of the secondary image 34 relative to the
primary image 32 can be used to encode data in the encoded image 30. The primary image 32 could take

many dlfferent forms, such as but not limited to a logo, symbol, 1dent1ﬁable 1image, photo person's initials,

>
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trademark, cprporaté symbol, product image, or the like. The secondary image 34 could .al.so take many
different forms, for instance the secondary imaée 34 could be an image that is thematically or creatively
related to the primary image, if desired. | |

If desired, in Fig. 1, the color, size, shape, rotation or other characterist_ic'of the primary image 32 or
secondary .image 34 may also be used to encode data.

The primary image 32 may include an identifiable mari(, an identity 1mage, or anchor image. The
primary image may be used as an index into an image database containing numer(;us ditferent identifiable
marks. ' |

In some embodiments, the secondary image 34 may be an image that conveys to the consumer that
the encoded image on the print medium can be electronically linked via a mobile éamera phone or similar
wireless image capturing device, to the internét or other wireless communication network such as the cellular
phone network. The éecondary image may be used during decoding to reference the encoded image to a
reference image. The secondary image can be an already récognizable symbbl such as a logo or product
image or other image, if desired, or it can be a uniquely encoded imége as well. I

The encoded image 30 is capi:ured/digitized and sent to a specific destination (i.e., computer capable
of decoding the image). The primary image 32 may be compared to the images stored in a reference image
database, and if a match is determined, then one or mofe éctionable operations may be initiated. For instance,
the primary image may be associated with a pgax‘ticular web site associated with a company, advertiser, or
individual. | |

The position, size,,:orientation, type or color of secondary image(s).34 relative to the primary image

32 may also be used to decode the encoded image 30. For instaﬁce, the angle 36 at which the secondary

| tmage 34 1s positioned relative to the primary image may be used to encode data. If multiple secondary

images are used, the angle at which the s'ecoﬁdéry images are positioned relative to the primary image may be
used to encode sets of data, for instance, portions of a value that wheﬁ concatenated after decoding, can be
used to reconstruct the data value encoded in the encoded image 30.

For example, a prodqct logd, brand parﬁe, graphic.design or any other image can be-used as the
primary/anchor image 32 which can be used during the decoding to identify a reference graph to decode the
encoded image 30. The secondary image(s) 34 may also be encoded, if desired, for instance through numerous
inherent variables and/or variables rel.ative to the anchor ifnage 32. | |

- Inthis example, the “LOGO” text and surrounding ellipse (the elliége is optional and provided only as an
example) are an example of an anchor image or primary image 32 and can be used to specify the reference graph

during glecoding. In this example, one secondary image 34 is shown; however, multiple secondary images could

.beused. During decoding the primary anchor image 32 of the encoded image 30 could be compared to images

stored in an anchor image or reference image database.
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Refernng to Fig. 2, in this example polar coordmates or angular values can be used during encodmg to
encode a value into the encoded image by pos1t10mng the secondary image 34 relative to the anchor/pnmary
image 32. The polar location and/or various characteristics of the secondary image can be used to encode data in
the encoded image. The polar location, in this instance, is defined by the angle theta 36 fonned by the positioning
of the secondary image in reference to the 0° axis 37 defined along the honzontal center 38 of the anchor/primary
image 32. In one example, the angle 36 defines a numeric value that can be used in a data look up table.

Referring: still to Fig. 2, in this example, theta is equal to 34 degrees, which may. define all or part of the
numeric value encoded in the encoded imagé 30 A ray 40 can be drawn to extend from the origin 38 of the
anchor/pnmary image 32 defined by a predeﬁned point that may be located at the centroid of the primary image
to the midpoint of the secondary image 34 (or to a predefined origin and/or centroid of the secondary image). The
ray 40 connecting these points can be used to deﬁne the theta angle with respect to the 0° axis 37.

In addition to the variable of theta, various other elements of the' secondary image may be used in
conjunction with or as alternatives to the angle theta as variables to enable the encoding ef more digits within an
encoded image Examples of these characteristics of the secondary image 34 can be relative, size, theta location,
distance from the anchor/primary image origin, and/or rotation about its own origin relative to the rotation of the
pnmary image. In addition, numerous vanables mherent in the secondary image can be used to encode numeric
values such as missing and/or added parts of the 1 Image, and various colored parts. |

Fig. 3 illustrates another example of an encoded image 50 in accordance with an embodiment of the
present invention. In Fig. 3, an encoded image 50 includes a set of concentric shapes 52, wherein the position
of the concentric shapes contains the data value encoded in the encoded imaée An encoded image 50 can be

mcorporated into many different images, such as (by way of example only) a Splder web, sea shells, and any

~other shape or form, such as concentric shapes or partially concentric shapes. The concentric or partially

concentric shapes 52 may be similar in form, but can also vary in form. In one embodiment, an encoded
image can be in the form of any printed shape, figure, logo, or other form.

In this example of F 1g. 3, an encoded image 50 nia'y be formed in relation to a reference graph or

- reference image 54 (these terms are used interchangeably h.erein) :The reference graph 54 serves as a base

image that may be'used to form an encoded image 50. The ;eference graph 54 may.further be used to decode
the encoded image 50 and extract the data encoded therein. In one exlample,' during decoding, the encoded
image 50 is compared against a corresponding reference graph 54 to extract data from the encoded image 50.

The reference graph 54 may be based on any number of different coordinate systems havin’g’ known
properties or coordinate positions. The known coordinate posttions of the reference graph are used to encode
data into the encoded image. In one embodiment for example, the reference graph 54 (Fig. 4) may include a
series of whole or segmented adjacent shapes 56 positioned in reference te an origin or measuring point 58 of
a coordinate system. The va]ue to be encoded (Fig. 3) may be defi ned by the posmonmg of the shapes 52 in

reterence to the coordinate system 56.
| 7
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In order to encode an image (such as in Fig. 3), an encoding process can be used. In one
embodiment, a desired data value, such as a numeric value, may be encoded into an image by positioning

adjacent or concentric shapes or lines 52 according to each digit within the value to be encoded. During

- encoding, the positioning of the shape or line 52 is determined by reference to or a compa'rison to a coordinate

system of a reference graph 54. In one example, the numeric value to be encoded can be of any number of
- digits arid can hold the value of 0 thru 9 in any of the digits. For exarﬁple, a numeric value of X to be encoded
can be characterized as having “n digits”: |

X =Xp. .. X3 Xp x{ where x, the least si gniﬁcant digit, X, is in the tens place, and SO On, so that
X = sum((x; *10 20), (x2 *10"1), (x; *10 22) . . .(xx *10 A(n-1)).

In this way, from a given numeric value to be encoded, a series of single digits can be defined.
Example 1: X = 53564
Hence,n=15

X|=4

X

N

£ &
[
B W L o

P
wh
I

In this example, the data to be encoded, X, has 5 digits, which means that n 1s equal to 5. For tﬁe
numeric value 53564, the series of five single digit numbers is 5 — 3 ~-5-6-4.

Example 2: X =273 | |

Hence, n=3

X; =3

X9 ="

X3=2

In this example there are three digits, son equal's 3, and the series of digits is 2=7-3. Accordingly, the
digits of 2-7-3 can be embedded/encoded into an image by the positioning of adjacent shapes.

A reference graf)h 54 (such as Figs. 4-5) may be created that is based on a coordinate system such as
polar coordinates. In other embodiments, a reference graph may be created based on other coordinate systems,
such as rectangular coordinates (also know as x-y or 'Caxfcesian coordinates), two-dimensional ¢oordinate:

systems, three-dimgnsional coordinate systems, cylindrical, spherical, or other coordinate systems.
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In one example, a reference graph 54 may include whole or segments of concentric shapes 56, such as
circles, hexagons, octagons, or any. other planar figure or shape that can be centered about a eenter-pqinr,
origin or reference point 58. Each concentric shape or portion of a shape 56 may be equidistant from the next
concentric shape, 1n one example. |

An example of a reference graph 54 based on Cartesian coordinates is shown in Fig. 4. As shown, an
x-axis 60 defines the 0° axis and the intersection between the x axis and y axis 62 defines the origin 58. In
general, the reference graph comprises a series of geometric shapes or lines arrayed 56 or positioned’ at
incremental radial distances from the origin. Simple geometric forms as well as more complex forms may be
used. The example in Fig. 4 includes concentric 12-sided fiolyéons or dodecagons 64; other examples may
include concentric circles, concentric .inverted arcs, or other shapes that are positioned about the origin. These
examples illustrate only some of the shapes that can be used for the reference graph. Other examples could
include, for example, any polygon with congruent sides and interior agrgles, and any other planar shape or line
that has symmetry about the origin. |

A referenee graph 54 may include any number of concentric shapes, and the number of concentric
shapes may be characterized as “m | |

In one example, the number of di gfts (n) in the numeric value to be encoded into the image can be
used in determining the number of concentric shapes (m) for the encoded image. Hence, in one example, m
equals or is greater than n. |

For a given reference graph, each concentne shape can be represented by R1 thru Rn, where Rn
relates to the radial distance from the origin. Fig. 5 shows how the example from Fi ig. 4 could be labeled. For
the example of Fig. 5, m1is equal to 3 because there are three concentric shapes in the example. This means
the reference graph could be used to encode values having 3 dlgltS or less, if desired. In order to encode a
numeric value having more than 3 digits, additional concentric shapes could be added.

Fig. 6 illustrates an example of operafions for ‘forming an encoded image, in accordance with one

embodiment of the present invention. At operation 70, a unique number having a series of digits or characters

" to be encoded is obtained. The number to be encoded may.be a unique number so that when the image 1S

decoded, the value extracted from the decoded 1 1mage corresponds to a unique value. However, in many
applications it may be useful to utilize a non-umque number when formmg the image. The number to be
encoded may be expressed in a variety of forms, such as in base 10,as a drgltal number (base 2), as a
hexadecimal code, or in any other numeric or alpha numeric manner. | |
At operation 72, the number of digits or characters in the rrumber to be encoded are counted. For -
instance, if the value or data to be encoded is “273” then the number of dlgltS in that data to be encoded 1s 3.
At operation 74, a referenee graph or reference image is formed with concentric shapes, such as the

reference graph illustrated in Flgs 4-5. In one example, the reference graphflmage has “m” concentric shapes,
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such as rings centered or positioned about an origin or central point, and the number of concentric shapes is

equal to or greater than the number of digits in the value that is to be encoded (from operation 72).

Each concentric shape may be spaced apart, radially, from an adjacent concentric shape by a known

_ distance. For instance, in one example of a reference image, each concentric shape is spaced apart from an

adjacent concentric shape by a normalized value of one.

At operation 76, using the reference graph of operatiori 74, the value or data is encoded to form an
encoded image. For instance, using the above example for the value 2737, the nu'mber of digits for that value
is three. Aécoi'dingly, the encoded image comprises three adjacent shapes, each shape having a radial
coordinate value based on a digit of the value to be encoded. -

An example of a reference graph 80 is shown i Fig. 7 having a plurality of circuldr concentric
shapes.

Another example of an encoded image 82, formed by the method illustrated in Fig. 6, is shown 1n Fig.
8 which is encoded with the values of 273 when compare;d' against a reference image 80 of Figt 7 (in thas
example, the concentric shapes 84 are circ’:les, although other concen‘:[ric éhapes may be u;ed).

Mathematic.ally, one examplé of the encoding process can be explained by the following:

A number, X, may be encoded into an image by ¢reating an Encoded Graph, A, that is based on a
given Reference Graph, R, using the following equatioh: | |

An=Rn+xn/10

where An and Rn are the radial coordinate values for the distance between the origin and the point at
which the corresponding concentric shapes intersect the radial coordinate for the given theta.

Using the reference graph 80 shown in Fig. 7, (because of the circular concentric shapes 84, any angle

“theta can be used) and the numeric value of 273, the following fnathemgtics can be applied:

Given: X = 273
Rl1=1

R2=2

R3=3

n =3 (3 digtts)
x1=3

x2="17

x3=2

Then:

An=Rn+xn/10
Al=1+3/10=13
A2=2+7/10=2.7
A3=3+2/10=32
10
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For concentric shapes having radial distances that vary with a given angle theta, the reference graph
may be scaled up or down to normalize for these variations. In other words, a given reference graph may be
scaled, normalized or otherwise adjusted so that at some angle theta, the distance betwéen adjacent concentric

shapes is equal to some known and measurable quantity, such as one. The units of this normalized dimension

between concentric shapes will depend on the 1mp1ementation for 1nstance the distance could be 1 mm, 1

cm, 1 inch, or even some number that is not one—such as .75 cm, 1.25 mm, etc.

Fig. 9 1llustrates another example of a reference graph 90 comprising a series.of concentric 12-sided
polygons or dodécagons 92. As shown, the radial distance between concentric shapes for an angle theta of 30°
1s equal to one. However, due to the shape of the polygon, the radlal distance for an angle theta of 45° is equal
to 0.97. To account for this variation, the reference graph 90 shown 1n Fig. 9 may be scaled so that the
distance "r" between each set of concentric shapes for theta equal to 45° equals one as shown in Fig. 10. Fig.
10 1llustrates scaled radial differences 94 for concentric shapes 96 in a reference graph to account for the
difference in radlal distance at an angle theta of 30 and 45.

The encoded image may be scaled up or down in reference to the reference graph in order to encode a
value based on the positioning of concentric shapes. |

Fig. 3 illustrates an example of an encoded i image 50 based on the reference graph 90 shown in Fig. 9,
Wthh 1s based on polar coordinates, and an encoded value of 273. Referring to Fig. 9, the radial distance for
an angle theta of 30° is 1 0 Accordingly, at theta 30° R1=1,R2=2 and R3 = 3. Each d1g1t “xn” of the
data to be encoded may be encoded by scaling, spacing or positioning a particular concentric shape in the
encoded 1mage 50 relative to a respective concentric shape in the reference g;aph 90. The following equation
Inay be used where the scaling factot' is 10:

An=Rn + xn/.l 0

where An and Rn represent the distance between the origin or refei'ence point and the point at which
the corresponding concentric shapes intersect the radial coordinate for the given theta. This encoding

technique may be utilized for each digit of the data or value to be encoded. For example referring to Fig. 9, a

- reference graph 90 is prowded with concentric shapes 92 that are evenly spaced so that the distance between

adjacent concentric shapes 1s equal to 1.0 at an angle of theta of thirty degrees. A value 273 may be encoded
(Fig..3) according to the equation above by spacing the concentric shapés at a distance of 1 3, 2.7 and 3.2
respectively, for the first, second and third concentric shapes as illustrated in Fig. 3, where x1 = 3; x2 =.7; and
X3 =2,

Fig. 11 illustrates the reference graph 90 shown in Fig. 9 overlaid by the encoded 1mage 50 of F1 g3,
Refening to Fig. 11, R1 is scaled upwardly so that the difference in distance between the two concentric
shapes (reference concentric shape R1 and encoded image concentric shal:;e Al) along the axis of 30 degrees
(theta) for the radial coordmate “r” is equal to x1 divided by 10, which for 273 is the smg]e digit value “3”

divided by 10, or 0.3 in this example R2 is scaled up -so that the dlfference in distance between the two
11
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concentric shapes (réference concetric shape R2 and encoded image concentric shape A.2). along the given
the axis of 30 degrees (theta) for the radial coordinate “r” is equal to x2 divided by 10, which for 273 is the
single digit value “7” divided by 10 ,or 0.7 in this example. R3 is scaled up such that the difference between

- in distance between the two concentric shapes (reference concentric shape R1 and encoded image concentric

66,07 3

shape Al) along the axis of 30 degrees (theta) for the radial coordinate “r” is equal to x3 divided by 10, which
for 273 is the single digit value 2 divided by 10, or 0.2 in this eﬁcample. |

In another embodiment, a segment of or portion of a reference graph may 'be used to encode an
encoded inﬁagé. In another embodiment, a segment or portion of an encoded image may be used as an
encoded image. Fig. 12A illustrates a 360° reference graph 100 based on Cartesian coordinates having an x-
axis 102, .y-axis 104 and center of origin 106. The reference graph 100 is used to form encoded segments
1llustrated in Figs. 12B and 12C, respectively. For example, the radial distance “r” in the reference graph
shown in Fig. 12A is known for each concentric shape 108 at an intersection for a given angle theta. That is,
for an angle theta, the radial distance values for R1, R2 and R3 are known in the reference graph 100. Figé.
12B-C show examples of encoded images 110,112 that could be used if desired.

As mentioned above, due to the dynamic nature of the gncoding/decoding process., any number of

different shapes may be used as the reference graph aﬁd consequently, the encoded image. Figs. 13A-F

illustrate some other examples, meant for illustrative purposes only and is not meant to be limited to the

figures as shown herein. Referring to Fig. 13A there is shown an example of a reference graph 120 having a
series of squares 122 positioned in relation to the origin. Applying a Cartesian coordinate system for example,

each consecutive or concentric square 122 in the reference graph 120 of Fig. 13A has a known radial distance

- from the origin for a given angle theta. An example of an encoded image 124 is illustrated 1n Fig. 13B

wherein the positioning of the concentric squares 126 can represent a value when compared to the reference
graph 120 of Fig. 13A. | |

Similarly, Fig. 13C illustrates another example of a reference image 130 that is a variation of a
dodecahedron. In this example, the dodecahedron will have vafying radial distances depending on the angle
theta, and the reference graph may be scaled up or down io normalize for these variations. An example of an
encoded image 140 is illuétréted in Fig. 13D, wherein the positions of the concentric shapes/lines 142 in the
encoded image 140 may represent values of data. |

An alternate configuration is presented in Fig. 13E. In this example, the angle theta is defined
between the zer; degree axis and the radial coordinate. The reference graph 150 may be scaled up or down to
normalize for the nonlinear variation within the segment, if desired. Fig. 13E llustrates an example of a
referenf:e graph, and Fig. 13F i'llustrates an example of an encoded image 152, wherein the position of each

shape or line can be representative of a digit or portion of a value encoded.

12
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Hence, it can be seen that by providing a reference graph with known properties, a value having a
plurality of digits or characters may be encoded into. an enceded 1mage that is based upon the value and a
reference graph. | ’ .

The value encoded into the encoded image may be extracted to obtain data. associeted with the value.
Fig. 14 illustrates an example of operations for decodmg an encoded 1 Image, in accordance with one

embodiment of the present invention. At operation 160, an encoded i 1mage 1s received and a reference graph

- or reference image is identified. The. reference graph may be identified from the encoded image itself (i.e., by

comparing the encoded image against images'in a database using a closest match algorithm). At operation
162, the encoded image 1is eompared against a reference gfaph or reference image and differences
therebetween are determined. At operatioﬁ 164, the values encoded in the received encoded image may be
extracted on a digit by digit basis from the encoded image in order to form the decoded value or a precursor to
the decoded value. | |

To decode an encoded image, such as shown in Fig. 8, the encoded image is eofnpa‘red against a
respective reference graph/image and each digit or character of the encoded data may be extracted from the
encoded image. "

In one example, the radial distance of the first concentric shape in a received encoded image is
con‘;pared against the radial distance of the first concentric shape in a reference graph, and the difference in
radial distance between the concentric shapes is ufcilized to determine a value of a digit or character in the
recerved encoded image. This process may be repeated for the other concentric shapes that are present in the
received encoded image so that each.of the digite/chafacters encoded in the received encoded image are
extracted and the final data value may be detemﬁped. ‘

Figures 7-8 may be used to illustrate an example decoding of an example of an encoded image:
Referring to Fig. 8, for example, the encoded image 82 includes three concentric circles 84 positioned in
reference to the origin having radial distance coordinates Al, A2, and A3 having radial distance values of 1 3,

2.7 and 3.2, i'espectively. Referring to Fig. 7, the example reference graph 80 has three conéentric circles each

~ having radial distance coordinates R1, R2 and R3 haﬁng radial distance values of 1, 2, and 3, respectively.

Accordingly, using the equation:

(An—-Rn)10 = xn

for the first concentric circle as an example,' the value of the last di git 1n the value to be decoded may
be determined: |

(1.3-1)10=3

The process is repeated for each digit 1n the value. In this way, each digit can easily be extracted to
yield the value “273”. | |

At least one reference graph may be selected so that a comparison can be made during the decoding

process. Because there can be an unlimited number of reference grai)hs created, the appropriate reference

13
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graph is selected to be used for the decoding process. The refexrence graph can be identiﬁgci from the primary
image (also referred to herein as the anchor image). For example, if an encoded image was used with an
anchor image thgt was a spider web, this image could be matched to an image located in a reference image
database. Anchor images may be stored in the database and be associated with a particular reference graph.
Based on a match between the anchor image of an encoded image and an image in the database, the database
may prox}ide a respective reference image to be used for decoding the encoded image. |

Numerous primary/anchor images could look very similar; however, somé variables can be used to
distinguis}i anchor images from others, such as the image's color, size, orientation, and/or any visibly
distinguishable element.

In one example, a reference graph for use during decoding can be selected based on the same number
and same form of concentric shapes as the encoded image. For instance, a database of reference graphs (and
assoclated thetas and r values) can be stored, and an encoded image may be compared against.the reference
graphs stored in the database until the appropriate reference image is identified.

In some embodiments depending on the implementation, at least one theta angle may be selected to
scale the reference graph and define the angular coordinate from which the radial differences between the
reference graph and an encoded message will be measured.

The decoding process can also compare the reférénce graph(s) to the encoded image to measure the
differences in distances at a given theta angle (i.e., the radial distance between the corresponding concentric
shapes of the reference graph and the encoded graph for the given theta can be measured).

In one example, the encoding process can be reversed in order to serve as the decdding ]:;rocess. to
extract the numeric values from an encoded image. Once each of the distances are found between the encoded
concentric shape and the corresponding reference shape, the distances can be manipulated to calculate the
encoded values. For instance and in one éxampie, the differences in distances can be multiplied by 10 to give
a single digit number which will be part of the larger numeric value.

The single digit values, having been extracted from the encoded image, can now be combined to give
the resulting numeric value or values if multiple reference graphs have been used in the decoding process.

Mathematically, one example of the decoding process can be explained by the following:

A number, X, is decoded from an Encoded Image, A, using a given Reference Graph, R, and the
following e.quation: |

 TFor the given theta, r = An

xn=(An-Rn) *10 .

Example:

Using the reference graph 80 shown in Fig. 7 above, for aily theta (since the concentric shapes are
perfect circles), and using the encoded image 82 shown in Fig. 8, the following mathematics can be applied in

one example:

14



10

15

20

25

30

35

CA 02640153 2008-07-24
WO 2007/089730 PCT/US2007/002451

Given:

Theta = any angle

Rl=1

R2=2

R3=3 .

n =3 (3 digits)
Al =1.3
A2=27
A3 =32
Then:

x1 =(1.2-1)*10=2

X2=(27-2)*%10=7

x3=(33-3)*10=3

X =273

Segments or portlons of concentric shapes can be used as an encoded image, used a as. shown.in Figure
12A-—C Also, many other sets of the concentric shapes may be used, as shown in Fig. 13A-F

Fig. 15 illustrates another embodiment of an encoded ; image 170 having an pmnaly 1mage 172 and a
secondary 1mage 174 positioned adjacent to the primary 1mage 172 in this example. One Or more secondary
images may be used and the position of the secondary i 1mage 174 relative to the primary image 172 can be
used to encode data in the encoded image 170, 1n a manner similar to Figs. 1-2. In this example, the primary

image 172 may also bc? encoded, for instance as described above through the use of concentric shapes. If

~ desired, the color, size, shape, rotation or other characteristic of the primary image 172 or secondary image

- 174 may also be used to encode data.

In some embodiments; the secondary image 174 may be an image that conveys to-the consumer that

the encoded image on'the print medium can be electronically linked via a mobile camera phone or similar

- wireless image capturing device, to the internet or other wireless communication network such as the cellular

phone'networlf. The priniary image 172 itself may or may not be encoded depeﬁding on the implementation.
For example, if the primary image is not encodéd‘, then either the adjacent sécondaiy image 1s encoded (i.e.,
via positioning of the secondary image) or there are other aspects or charac"teristics of the secondary image
that are encoded. - | |

The primary image 172 and the secondary adjacent image 174 may each be an identifiable mark, -
depending on the implementation. Further, the primary image and the secondary adjacent image can be
individually encoded or in conjunction with one another are relatively encoded. |

In Fig. 15, the prirriary image 172 has a series of concentric shapes 176 arrayed about its center ina

manner similar to Fig. 3. In order to form the encoded image of Fi g 15, the primary image 172 could be
15 |
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encoded with a first value using one or more of the encoding operations previously described with reference
to Fig. 3. Moreover, encoded image.170 could be encoded with a second value, using one or more or the

operations described with reference to Figs, 1-2. For instance, the second value could be encoded by, for

- Instance but not limited to, positioning one or more secondary images 174 relative to the primary image,

using a particular color of the secondary image' using a particular size of the secondary image, or rotating the
secondary image. ‘Hence, multiple values can be encoded to form an encoded image, wherein the multiple
values are encoded usmg different encodmg techmques

It can be seen that embodiments of the present invention can be used to encode and decode

data/numeric values into graphic images.

Linking Encoded Images to Databases/I\/Iarketing

fn a further embodiment, an encoded image has data embedded therein and can serve as a link to
content, promotions or other information accessed from an image capturing device, a mobile handheld device
such as a mobile camera phone through the internet and/or through a wireless communication network. The
encoded image, when placed on a print medium such as newspaper ar magazine articles,‘ advertisements, or
corporate or product flyers, may function as a consumer tracking tool and information exchange between the
consumer and the merchant or advertiser. The encoded image when placed in a personal identification
medium such as a business card or shopping card or on parsonal property such as clothing or accessories, may
serve as a consumer (user) initiated communication device to penrﬁt an individual or merchant or company to
access the user's personal information such as a name or address, in exchange for an offer or to create.
electronic dialog. .

In one embodiment, an encoded image may be eléctronically linked or referenced to a mobile
marketing campaign database which is comprised of various fuhctionalities.

A response logic module can include a set of steps or processes which permit specific content of the
database to be returned or provided to the consumer or user in a variety of methods. Further, the response
logic module may provide instant retrieval of the origination of the advertisement or promotion (and specifics
to it) or any other content or promotional program, including message response types based on factors |
including time, frequency, message type, duration, sampling, or any other response means to enable simple to
complex communication of information to the consumer or user.

- The campaign database may include a collection of data or content such as text; presentation
documents, audio, video, images, music or other files or electronic infonﬁation in various appropriate digital
formats or file types.

The campa1 gn database may be web accessible by clients and individuals. For advertlsmg clients, an

mteractwe database interface can be provided to enable management of mobile communications and direct

mobxle marketing campaigns including message content, timing, frequency, scope, demographics, location,
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duration, gatncs or promotions, and to analyze the results of mobile marketing campaigns or.activities by
tracing the number of times that particular encoded images are received and decoded. -
For individuals, an interactive database interface can be provided to enable creation of a register and

personal profile, and further may enable an individual to manage the message and content that is shared or

communicated to others who capture/digitize the encoded image of the individual. For instance, an individual

person could provide links to information such as a personal message, phone number, address, photo and/or

- other digital messages contained in the database. For individuals, the web accessible database can facilitate

social networklng communications .and relationships through encoded image used by individuals. The
individual determines to whom and what mformatlon 1Is communicated, be it an another personor a compady
The campaign content database can, if desired, support layers of responses based on the integrity or
quality of the image to be decoded. Due to variations in the quality of digital image capturing devices such as
digital cameras functioning as data input devices, as well as environmental factors, photographs or digital

images of captured (digitized) encoded images may contain noise, blur or low contrast or other factors that

. limit ability to accurately represent the data contained in the encoded image. In such cases, the campaign

content database may seek to determine how much information is available and scale the response. This
permuts a range from low to high quality irnage to be decoded through progressive or layered |
encoding/decoding schemes. |

Various embodiments for a process of usi,ng an encoded image having an identitiable mark for
advertising and promotional purposes are described in Fig. 16. Fig. 16 relates to providing a real time link or
connection between print medium and the internet and between merchants and consumers.

In Fig. 16 at operation 180, a merchant may obtain one or more encoded Images (or groups of
encoded images), for use in advertising or product promotions. In one example, the merchant selects an
encoded image that the merchant can utilize for a line of products, or can use across all products that the
merchant offers. Or the merchant can select multiple different encoded images that it will use with various

products or f)romotions. In one example, the merchant méy choose to use its logo encoded as the identifiable

| mark/anchor image of the encoded i image.

At operation 182 an encoded 1mage can be encoded with a data value in order to create a umquely
encoded image. In one example, a single encoded image encoded with a pamcular data value can be used by
an advertlser/mcrchant In an advertisement that is distributed such as in a magazine, newspaper, product label
or other print or electronic media. By using a particularly encoded itnage with a particular ad'vertisement; the
merchant or advertiser can track consumer. responses to that advertisement.

In one embodiment, the advertiser/merchant may purchase or acqulre the encoded images from a
company that provides such encoded images and manages/tracks the use of such marks.

In another cxample, a family or set of encoded i Images is created. This can be done, for inetance, by

encoding a single encoded image with various different data values to create a plurality of encoded images
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hz;ving similar appeai'ance but each having different encoded values. Each uniquely encodéd image can then
be used in a different manner (i.e., in different a‘dvertising or marketing channels). The fact that each encoded
image has a similar appearance (but may have different encodings) permits the advertiser/merchant to use the
set of encoded image in a manner akin to a trademark — a consumer may associate the appearance of the
encoded image with a source (rnerchaht, vendbf, company,‘etc) of a product or service. .

For instance, assume that a single encoded image is encoded With three different numeric values to
form three unique encoded images that are all similar i;'x appearance, The first uniciuely encoded image can be
used by a éompany/advertiser, for instance, in a particular magazine advertisement. The second uniquely
encoded image can be used by the company/advertiser, for instance, in a national newspaper advertisement.
The third uniquely encoded image can be used by the | company/édvertiser, for instance, in an on-line-internet
coupon p.romotion/advertisement. Because each of the three encoded images has the same overall appearance,
a consumer may associate the three encoded images with the company/advertiser, but because the three
encoded images have different values encoded therein, the company can use the encoded data (during a
decoding process) to track the promotion associated with the encoded image, or determine whi;:h advertising
channels were more effective, or for a‘ny other purpose.

For mstance, Fig. 17 shows a FENDI (TM) boot advertisement 190 that has.an encoded image 192
therein in accordance with one embodiment of the presént invention. The encoded image 192 may be included .
as a visible part of the promotional material, visible to the consumer as shown in Fig. 17. In one embodiment,
for exémple, the encoded image 192 may comprise an identity ixﬁa'ge such as the FENDI (TM) logo, in
association with an adjacent secondary image which functions to encode data, as discussed above for Fig. 1.

The encoded images can help provide information to the merchant relating to the specific

| advertisement, the geographical region the print medium was shipped to, the magazine or print medium which

the promotion/advertisement is placed, the location in the medium and the date in which the advertisement
was published and the date of the captured interest. In one example, an encoded image and its numerical value
are unique to specific purpose of the advertiser. The encoded ifnage can be as general or specific as the
merchant desires. For example, in F 1g. 17, the encoded irﬁage ~19;2 could include FENDI’s general trademark
for all print mediums that .simply links consumers to their web site, or the encoded image could include data
related to an exact advertisement in a specific volume or issue of a specific magazine.

An encoded image can be pléced onto a multiplé print mediums, such as a product label, printed
advertisement, and/or product’ brochure or other promotion vehicles. Encoded images may also be
incorporated into apparel and accessories by various means and methods including but not limited to silk
screen, embroidery or other methods so as to create a linking mechanism between people.

At operation 200 of Fig. 16, the encoded image is captured digitally, preferably by a mobile camera

phone, by the consumer.
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At operation 202, once the consumer captures (photographs) the encoded image referencing the
merchant’s product or service, the captured image (having the encoded image therein) is sent electronically by

the consumer via a wireless or direct connection to a designated address or destination for posting and

. analysis, in one example, to provide.real time response to advertisers’ promotional programs.

Once a consumer has digitized the encoded image via a mobile camera and sent it via electronic

methods to a given address, World Wide Web site (URL), or a phone number, it becomes a validated sales

- lead. The encoded image 1s then decoded (operation 206). Concurren‘tl).r, 1f desired, a confirming electronic

message may be sent back to the consumer to conﬁrm receipt of the encoded image (operation 204).

Embodiments of the present invention may provide the customer a means of expressing interest in
particular products/services and commumcatlng wireless and in real time his/her interest in said
product/service. The communication initiated by thé customer creates for the advertiser an opportunity for
targeted marketing with the customer. In one example, for the custome;r having sent the mark to tﬁe
designated address or location, it creates an opportunity to-opt into products or services of which they have an
interest.

In one example, an internet site to which a consumer is linked can act as a convement tool for
consumers to interact with merchants of their choosing. The site may offer personalized services to support
the consumer's shopping interests mcludmg promot10na1 offers and a library of captured marks in one
1mp1ementatlon

At operation 206, the digitized image of the encoded 1mage, after havmg been sent electromcally to
the given electronic address, is read for i image-analysis. The data embedded i in‘encoded i image is extracted and
read, for instapce, by digital image analysis software. In one example, the process of analyzing the encoded
image and réading 1ts contents may include scanning individual pixels of the encodéd image, and thereafter
recording and mapping' the scanned results. Using decoding processes as described herein, a numeric value
can be extracted from the encoded imaée and the numeric value can be used to form a unique data link.

Characteristics of the encoded image and its pixels can be examined, including pixel color, hue, shade, size,

~ density, relative and spe01ﬁc p]acement of individual pixels and their charactenstlcs relative to a reference

1mage/ graph and other mherent charactenstlcs In one 1mplernentat1on the camera phone may prowde some
or all of the decoding communication and analysxs cither mdependent of or in conjunction with a remote
server. | |

In one example, the encoded data is linked or reference& to a mobile marketing campaign database
and response logic completing the merchant to consumer connection. A look up table contained within the- -
database may include a collection of data (i.e., created when the merchant employs an embodiment of the
invention) to provide retrieval of the origination of the advertisement or ‘pfomotion and specifics to it or any

other content or promotional program including message response types based.on factors including time,
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frequency, message type, duration, sampling, or any other response means to enable simple to complex

communication of information to the consumer.

At operation 208, the encoded image and its encoded data are decoded into numeric value that can be

- referenced to a look up table for the purposes of tracking consumer interest and behavior. An example of a

lookup table is shown in Fig. 18. In one example, the lookup table may map a received data value to a
companf, a product, a prc.)moti‘on, a print medium, a vendor, a publication date, a URL, or one or more
actions. For example, a numeric value decoded at operation 208 could reference FENDI (TM) in the lookup
table. In addition, the table notes that the encoded image was used on a promotion for a new preduct in a
magazine ad for Allure magazine and may provide a link to the new product' information in the form of a
URL, \yhich could be automatically loaded into the user's cell phone and the user's browser could be-
automatically directed to that URL.

A tracking table 210 may also be provided as shown in Fig. 19. In one example, a tracking table may
log a received data value, and also log the total number of hits for thlS encoded value as well as other statistics
such as hits per week, etc. This example shows different ways of usmg the mark to track and analyze a
merchants advertlslng or promotional campaign. The example of Fig. 17 (the FENDI (TM) advertisement) is
in the top row of the lookup table of Fig. 18 and in the top row of the tracking table of Fig. 19. By using the
data in the table of Fig. 19, the merchant can track how mﬁny hits of the encoded image are sent to the site for
this specific ad in a particular volume of a magazine, in one example. By tracking the date the encoded image

was first used in an ad, a merchant can also track the active life span of the advertisement, the date range of its

e

activity and its lasting effectiveness.

By the use of embodiments of the invention, a merchant using advertising or other promotional

mediums to promote and sell its products and services can imprbve its marketing effectiveness with databases

of information (such as lookup tables and tracking tables) provided as a result of the creation of the link
between the merchant’s print marketing programs. In one example, the encoded image is small in proportion
to the print medium, making it big enough.to be recognized by a consumer, yet small enough so it does not
distract from the advertiser’s message.

As .recognized by the; present inventors, other coding methods or symbologies such as bar codes may
be viewed as undesirable in certain print mediums whether they are an advertisement, a corporate or product.
brochure or other promotional medium. In contrast, an encoded i 1mage in accordance with embodiments of the
present invention can provide the merchant with a recognizable linking tool that does not adversely affect the
design of a marketing message or the overall promotional presentation being communicated.

In one example, the encoded image can include a logo or syfnbol of a company that signifies to the
consumer that the print medium is electronically active and readable with a ﬂvireless digital-images taking
device through wireless communication protocols. In this way, the encoded image can become a standard,

widely recognizable icon that consumers can recognize will activate a link to a merchant. The encoded image
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can symbohze a link to the web and communicates to the customer that the printed encoded i image is in fact
encoded and can be captured through the use of a mobile device and sent to a web site for decodmg, analysis
and follow on response from the advertiser or other interested party.

In accordance with one embodiment of the invention, use of an encoded image on printed media will
make it possible for companies to assess the effectiveness of their marketlng programs by recewmg exact
feedback on advertlsmg and promotional plans via hits to a website or other electronic communication

methods and counts. Further, merchants will be able to improve upon their marketing investment by knowing

precisely which advertisement/promotions aré yielding results.

At operation 220 in Fig. 16, information may be sent to the consumer and another set of information
may be sent to the merchant. For the oonsnmer, a URL web link or other electronic message such as a text,
video, audio or picture message that may contain a name, a number, or an alphanumeric string. or other data or
information is sent to a predetermined web site and/or directly back to the consumer's wireless device. If the

encoded image for promotional use, consumer's can be automatically entered in contests, added to mailing

lists, be sent a code to be used as a coupon, or provided with other information or promotions.

In one embodiment, the merchant is sent or has access to specific information 210 regardmg the hits
made by consumers using the encoded i 1mage The informatjon can be amassed on a specific web site for
instant real time analysis or it can be sent to another web site or email address.

At operatlon 222, a number of different commumcatlons can be initiated between custoiner and
merchant. The look up table 230 can be used to provide a URL or other eléctronic message such as a SMS
text or picture message that is either sent directly-back to the consumer's web-enabled mobile device or is
saved as a hnk 1n a webpage for the customer to reference at a later time; the lookup table may provide for
automatic promotlon entry or mailing list sign-up.

Embodiments of the present 1nvent10n may be used for consumer driven or consumer "opt in" mobile
marketlng campaigns, where the target user is the consumer (or individuals in the case of person to person
commumcatlons). |

.Social Networlcing
~ In.another .embociiment encoded images may be used for a person to person communication tool in a
social networkmg or business networking environment. This process can be used to link individuals to one
another, as shown in Fig. 20. People or users may register to have their own unique 1dent1ﬁable mark or logo to
be encoded to create encoded images that are consumer friendly, highly flexible, encoded images that can be
captured by friends, family, acquaintances, business colleagues, or any other individual seeking more information
about that person wishing to socially interact. An encoded image can act as a method for individuals io

communicate to others their individual interests or hobbies. An encoded image or parts of the encoded image can

be color enhanced, or can mclude of every day icons such as astrologicals sign or the face of a person Thls

enables an encoded image to reﬂect the personality of the individual.
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An encoded image can-be placed onto a multitude of mediums, such as a label, priﬁted document, a
sticker or patch or any other item or personal prbperty. An encoded image may also be incorporated into

apparel and personal accessories by various means and methods including but not limited to silk screen,

- embroidery or other methods so as to create a linking mechanism between people. An encoded image can

function as a person to person communication tool to share information betweentwo or more parties.

Fig. 20 illustrates a process that can be used for person'to person communications, for instance with
the encoded image affixed to a person or a person’s prbperty for social networkiné.

Péople may register to have or obtain their own unique encoded images that can be captured by
friends, family, acquaintances, business colleagues, or any other individual seeking more information about
that person and wishing to socially interact or to communicate individual interests or hobbies. Encoded
images cén be color enhanced to further signify areas of interest or to offer greater personalization.

Information that can be contained in a person to person database for social networking could include
contact information including name, address, phone number(s), email address, hobbies, other personal
information and various web links that an 'ihdividual may use,-such as personal and business wébsites. A
person might carry éro;md their persohalized encoded image as a symbol imprinted on something they carry
with them, or they could have the encoded image placed on printed materials such as business caljds, stickers,
or other mateﬁal§°to give to other persons. A person may have multiple personalized encoded images to
communicate a variety of different information based on their desires.

In Fig. 20 at operation 240, a PErson may use an encoded 1mage with data encoding to provide a
means to electronically communicate with another person. In‘'one example, an encoded inﬁége may be an

astrological sign, favorite sports team, favorite band, or any identifiable mark or symbol that connotes

| information that the person would like to convey. In one example, the person may choose any logo encoded

as the encoded image. |

At operation 242, the encoded image may be printed on an individual’s personalized mark creating a
unique identity. In one example, the encoded image is printed on an individual’s business card.

At operation 246, thc; encoded 1mage is photograi:)hed or digitized by another person using a digital
image capturing device such as a mobile camera phone. The digital ifnage is sent via wireless or direct
connection to a designated world wide web address for digital analysis in operation 248, with an electronic
confirmation message (optional) at operation 250. Di gitél image proces‘sing, and analysis is performed,
yielding data output at operation 252. A numeric value is extracted from fl}e encoded image and referenced to
a lookup table containing an iqdividual’s information at operation 254.

The look up table (230 in Fig. 18) yields data that may be routed to the recipient's mobile phone to
facilitate and complete the information exchange in step 256. The information returned may be in the form of
a link to a desired URL via email, tt;:xt or picture mail, or voice enabled digital message to their mobile phone

or device. In another embodiment, a person having an encoded image may associate desired personal
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information with the encoded value in the lookup table. In another embodlment a person could have a
plurality of different encoded images, each for different purposes for example one encoded image associated
with data for business purposes, and another encoded i unage for social purposes (258).

In various embodiments, the encoded image could be dynamic. For example, a person could affix a
personalized encoded image to a greeting card and specialize the text associafed with the encoded image for a

particular purpose through the data look up: table. In another embodiment, the data presented in the lookup

- table may be contmually updated, such that a user who digitizes/captures the encoded image would receive

updated personalized information in return. In this way, an 1nd}v1dual havmg an encoded 1mage is able to
quickly and eonvenienﬂy share personalized information with one or more people.

Encoded images can be read with‘existing technology, such as in di gital cameras. or scanners,
modified to have the basic decoding operations described herein. Because the decoding methods may use a

reference graph or reference image, tolerances can be measured and controlled based on the level of

- technology of the scanner or digital camera. As digital cameras and scanners get to hlgher and higher

resoluuons the number of digits that can be encoded in an 1mage may grow

Use of embodiments of the present invention can be expandable as digital image analysm techniques
and mobile camera phone 1mage quality advances, As mobile camera phone.digital cameras achieve higher
resolutions, camera lenses improve, auto-focus becomes widely available as well as other camera imaging
improvements, the amount of information or digits that can be encoded in an-encoded image will increase.

The encoded images may be formed using other 1mages that mcorporate the features as disclosed
herein and may also be formed such as discloséd-in U.S. Provisional Appllcatlon Serial No. 60/862,208
entitled "Encodlng and Decoding Data into an Image Usmg Identifiable Marks and Encoded Elements," filed
on October 19 2006, the disclosure of which is hereby mcorporated by reference herem in its entirety.

While embodiments of the present invention have been described and shown with encoded images
having one primary image, it i understood that encoded images could be formed with multiple primary
images 1f desired. One or more secondary images could also be used to form an encoded image.

It should be appremated that in the foregomg description of exemplary embodiments of the invention,
various features of the invention are sometimes grouped together in a single embodiment, ﬁgure or
description thereof for the purpose of streamhmng the disclosure and aldmg in the understanding of one or
more of the various inventive aspects. This method of disclosure, however, is not to be interpreted as
reflecting an intention that the claimed inventions require more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive aspects lie in less than all features of a single
foregoing disclosed embodiment, and each embodiment described herein may contain more than ene
inventive feature. |

Embodiments of the 1nventxon can be embodied. in a computer program product. It wﬂl be understood

that a computer program product 1ncludmg features of the present invention may be created in a computer
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usable medium (sucﬁ as a CD-ROM or other medium) having computer readable code emﬁodied therein. The
computer usable medium preferably contains a number of'computer readable program code devices
configured to cause a computer to affect the various functions required to carry out the invention, as herein
described. |

While the methods disclosed herein have been described and shown with reference to particular
operatioﬁs performed in a particular order, it will be understood that these operations may be combined, sub-
divided, or re-ordered to form equivalent methods without departing from the teachings of the present
invention. Accordingly, unless specifically indicated herein, the order and grouping of the operations is not a
limitation of the present invention.

It should be appreciated that reference throughout this specification to “one embodiment” or “an
embodiment” or “one example” or “an example” means that a particular feature, structure or characteristic
described in connection with the embodiment may be included, if desired, in at least one embodiment of the
present invention. Therefore, it should be appreciated that two or more references to “an embodiment” or “one
embodiment” or “an alternative embodiment” or “one example” or “an example” in various poﬁions of this
specification are not. necessarily all referring to the same embodiment. Furthermore, the particular features,
structures or characteristics may be combined as desired in one or more embodiments of the invention.

While the invention has been particularly shown and described with reference to embodiments

thereof, it will be understood by those skilled in the art that various other changes in the form and details may

be made without depafting from the spirit and scope of the invention.
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We ;c;laim:

1. An encoded image having a value eﬁcoded therein, comprising:

a primary image; and | |

one or more secondary images selectively positioned relative to the pnmary image, wherein the

S posmon of the one or more secondary images is based on the value.

2. The encoded image of claim 1, wherein the primary 1mﬁgé includes a logo.
3. The encoded image of claim 1, wherein the primary image includes an image related to a
product. | | | .
4. The encoded ima ge of claim 1, wherein the primary image includes an astrological sign.
10 : . ’Ifhe enc¢oded image of claim 1, wherein the primary image: includes a person's initials.
6. An encoded image having value encoded therein, comprising:

a primary image; and
one or more secondary images positioned about the primary image, the secondary images having a

color related to the value.

15 7. The encoded 1ma ge” of claim 6, wherein the primary image includes a logo.
8. The encoded image of claim 6, wherein the primary image includes an image related to a
product. | |
9. The encoded image of claim 6, wherein the primary image includes an: gsirological sign.
10. The encoded image of claim 6, wherein the Iﬁrimgljy image includes a person's initials.
20 - 11. A method for encoding data intcc;° an encoded 1mage, comprising:

obtalmng a value to be encoded, the value comprising one or more d1g1ts or alphanumeric characters;
forrmng a reference image compnsmg one or more shapes positioned in reference to an origin; and
encoding the value in the encoded 1mage by.pqsmomng the one or more shapes in reference to the
origin based on the value. |
25 12.  The method of claim 11, wherein the reference graph comprises i)olér coordinates comprising
" a radial coordinate and an angle theta. | | |
13, The method of claim 11, wherein the one or more ‘shapes are circles.
14. = Themethod of claim 11, wherein the one or more shapes lme segments.
15. A method for encoding an encoded image with a value, compnsmg
30 providing a primary image; and |
selectively positioning one or more secondary. images in reference to primary image, wherein the

position of the one or more secondary images is based on the value.

16. The method of claim 15, wherein the primary-image includes a ]ogo°
17. The method of clann 15, wherein the primary 1mage includes an image related to a product.
35 - 18, A method of using a graphic image as a link 1o electronic mformatmn comprising:
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encoding a graphic image with a data value;

providing a database with a link to additional information, the link corresponding to the data value;

affixing the encoded graphic image to a medium, the graphic image adapted to be digitally captured.
19. The method of claim 18, further comprising:
feceiving the graphic image;
. decoding the graphic image to extract the data value stored therein; and -
based on the data value, providing the link to the additional information.
20. The method of claim 18, wherein the graphic image inclﬁdés a logo.

21. The method of claim 18, wherein the-graphic image includes an icon.
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