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APPARATUS AND METHOD FOR MANIPULATING 
IMAGES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Us. patent 
application Ser. No. 10/406,519 of Elgar et al., ?led Apr. 3, 
2003, entitled “Apparatus and Method for Manipulating 
Images”; and of Us. Provisional Application Ser. No. 
60/447,972 of Elgar et al., ?led Feb. 18, 2003, entitled 
“Method and Apparatus for Manipulating Images,” bearing 
Attorney Docket number SGLD-00l. The disclosures of 
both of these related applications are hereby incorporated 
herein by reference. 

TECHNICAL FIELD 

[0002] This invention relates to methods and apparatus for 
manipulating images; and in particular to methods and 
apparatus for reproducing personaliZed images on consumer 
goods at locations remote from a user. The preferred 
embodiment includes on-line product-based image manipu 
lation softWare. 

BACKGROUND 

[0003] There has been an increasing consumer desire for 
self-differentiation, particularly for differentiating mass 
marketed personal items. This can be clearly seen in the 
recent popularity of customiZed mobile phone ring-tones 
and fascias. In order to provide personaliZed graphics on 
consumer products, there has therefore been a need for a 
quick and easy-to-use graphics manipulation suite to alloW 
users to make product-speci?c designs, particularly from 
locations remote from the main image storage and printing 
facility. HoWever, providing such a graphics manipulation 
suite over the Internet has not proved easy. 

[0004] One problem stems from the open nature of the 
Internet itself. In order to alloW Internet users to visit 
hundreds of thousands of unveri?ed Web sites, and yet still 
protect the user’s computer from viruses and malicious 
hackers, a broWser must not alloW the Web sites to access 
?les on the user’s computer. Thus, broWsers are “dummy 
terminals,” albeit very poWerful ones; it is not easy to 
actively “do” anything With an Internet broWseriit simply 
navigates betWeen online resources and presents informa 
tion and images to the user. Thus, for designing a graphical 
image for application to a personal item, an intemet user 
may be able to manipulate images Within the broWser 
environment, but Will not be able to save the images. 

[0005] The problem of manipulating images to be applied 
to an article remote from the user has previously been solved 
in tWo Ways, each of Which has disadvantages. In one 
solution, a user manipulates images on his or her oWn 
machine Without the use of a broWser. This solution has the 
advantage of being extremely fast once installed on the local 
machine, but suffers from three major failings. First, in order 
to alloW the program to run on the client machine, the user 
must ?rst doWnload a program. This takes time, and is 
inconvenient, because the softWare cannot be seen or tested 
until it is fully doWnloaded. Next, the program must be 
installed on the user’s machine, Where it Will remain per 
manently until removed. This occupies storage space on the 
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client hard drive, sloWs doWn the user’s computer, and can 
cause system crashes. Finally, the doWnloaded program may 
have computer viruses. 

[0006] In another image manipulation solution, an image 
is manipulated directly on a server using Java Applets, or 
another plug-in that functions in a similar fashion, such as a 
custom Activex control. Each time the user uses the interface 
to make a manipulation to the image, a separate call is made 
to the server; the server softWare changes the image’s 
position, and sends back the information to the client 
machine. The theoretical advantages of Java and similar 
programs are that they can run on any client machine With 
identical results; and that the softWare does not need to be 
installed on the client machine, because the Java Applet runs 
Within a Java Virtual Machine of the broWser. HoWever, the 
problem With Java and similar programs is that the Internet 
simply is not fast enough to provide a pleasant user expe 
rience. Also, in practice, because the Java Applet does not 
knoW Which type of machine it Will be run on, it can react 
very differently from one machine to the next. 

SUMMARY 

[0007] In one embodiment according to the invention, 
there is disclosed a computer system for manipulation of 
remote images. The computer system comprises: a broWser 
based user interface for displaying for manipulation a 
graphical representation of at least a portion of an image 
held at a remote image store; an internet communications 
link coupling the user interface to a remote image processor, 
said link being operable to transfer information about 
manipulations applied to the graphical representation 
betWeen the user interface and the remote image processor; 
and means for the remote image processor to access the 
remote image store in order to apply to the image held in the 
store manipulations emulating those applied to the graphical 
representation. 

[0008] In related embodiments, the image held at the 
remote image store may be of a relatively higher resolution 
than the graphical representation of at least a portion of the 
image. The remote image processor may further comprise 
means for communicating a version of the image, compris 
ing the applied manipulations, to an image printing means 
maintained securely from the user interface. The computer 
system may further comprise means for associating a unique 
identi?er With a user applying the manipulations to the 
graphical representation; Wherein the internet communica 
tions link is operable to transfer the unique identi?er 
betWeen the user interface and the remote image processor. 
The remote image processor may also comprise means for 
receiving a hash value, Which relates to a user Who applied 
the manipulations to the graphical representation. The 
broWser-based user interface may be presented on a kiosk 
accessible to a consumer. The kiosk may comprise a printer 
for printing an image, produced by applying the manipula 
tions that emulate those applied to the graphical represen 
tation, onto a consumer item. The computer system may also 
further comprise a database capable of storing the informa 
tion about the manipulations applied to the graphical rep 
resentation; such that a manipulation can be applied to the 
image held in the remote image store, other than in real time, 
or alternatively, alloWing printing tasks to different articles 
to be batched. The computer system may further comprise a 
printer for printing an image, produced by applying the 
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manipulations that emulate those applied to the graphical 
representation, onto a consumer item. The consumer item 
may comprise a ?nancial account access means. 

[0009] In another embodiment according to the invention, 
there is disclosed a method of operating a computer system 
for manipulation of remote images. The method comprises: 
displaying for manipulation at a broWser-based user inter 
face a graphical representation of at least a portion of an 
image held at a remote image store; providing an internet 
communications link coupling the user interface to a remote 
image processor; transferring information about manipula 
tions applied to the graphical representation betWeen the 
user interface and the remote image processor; and causing 
the remote image processor to access the remote image store 
and to apply, to at least a portion of the image held in the 
store, manipulations emulating those applied to the graphi 
cal representation. 

[0010] In related embodiments, the method may further 
comprise transferring a unique identi?er betWeen the user 
interface and the remote image processor, the unique iden 
ti?er being associated With a user applying the manipula 
tions to the graphical representation. The method may also 
comprise receiving a hash value at the remote image pro 
cessor, the hash value relating to a user applying the manipu 
lations to the graphical representation; or presenting the 
broWser-based user interface on a kiosk accessible to a 

consumer. A printer at the kiosk may be used to print an 
image, produced by applying the manipulations that emulate 
those applied to the graphical representation, onto a con 
sumer item. The method may also further comprise storing 
information about the manipulations applied to the graphical 
representation in a database, such that the manipulations can 
be applied to the image held in the remote image store, other 
than in real time, or alternatively, alloWing printing tasks to 
different articles to be batched. The method may also 
comprise printing an image, produced by applying the 
manipulations that emulate those applied to the graphical 
representation, onto a consumer item, Which may comprise 
a ?nancial account access means. 

[0011] In another embodiment according to the invention, 
there is disclosed a computer program product comprising 
program code means, said program code means including: 
?rst code means for displaying for manipulation at a 
broWser-based user interface one or more graphical repre 
sentations of at least a portion of an image held at a remote 
image store; second code means for establishing an internet 
communications link coupling the user interface to a remote 
image processor; third code means for transferring informa 
tion about manipulations applied to the graphical represen 
tation betWeen the user interface and the remote image 
processor; and fourth code means for causing the remote 
image processor to access the remote image store and to 
apply to at least a portion of the image held in the store 
manipulations emulating those applied to the graphical 
representation. 

[0012] In a further embodiment according to the inven 
tion, there is disclosed a computer system for manipulation 
of remote images. The computer system comprises: a front 
end server system for operating computer program means 
for providing a user interface for displaying a graphical 
representation of at least a portion of an image held at a 
remote image store for user selection from amongst a 
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plurality of similar such graphical representations of at least 
a portion of each of a plurality of images held at the remote 
image store; and an internet communications link coupling 
the front end server system to a remote image processor 
capable of accessing the remote image store in order to 
select the original image held in the store, from amongst the 
plurality of similar such images held in the store, in a 
corresponding fashion to the user selection made on the user 
interface. 

[0013] In a related embodiment, the computer program 
means may further comprise means for enabling user 
manipulation of the graphical representation on the user 
interface; and the remote image processor may comprise 
means for accessing the remote image store in order to apply 
to the image held in the store manipulations emulating the 
user manipulations of the graphical representation on the 
user interface. 

[0014] In another embodiment according to the invention, 
there is disclosed a system for applying a personaliZed 
image to a ?nancial account access means corresponding to 
a ?nancial account of a customer. The system comprises: a 
?nancial account association table associating ?nancial data, 
corresponding to the ?nancial account of the customer, With 
a customer identi?er; an image manipulation emulator for 
associating the customer identi?er With user image selection 
data based on user selections made on a user interface in 

relation to a graphical representation of at least a portion of 
an original image held in an image store; and an image 
application means for applying the personaliZed image to the 
?nancial account access means, the personaliZed image 
being based on the user image selection data associated With 
the customer identi?er by the image manipulation emulator; 
Wherein the system maintains at least the ?nancial account 
association table securely from the user interface. 

[0015] In further related embodiments, the system may 
further comprise a front end server for presenting the user 
interface; and a back end server, comprising the image 
manipulation emulator, for communicating With the front 
end server and With the image store. The front end server 
may further comprise means for communicating a user 
manipulation data string to the back end server. The ?nancial 
account access means may comprise a credit card, debit 
card, or other transaction card means. The graphical repre 
sentation of the original image may comprise a re-siZed 
version of the original image. The original image may be 
uploaded from the customer’s oWn computer. The user 
selections may comprise operations selected from rotating, 
re-siZing, positioning, ?ipping, controlling brightness, per 
forming red-eye reduction, and adjusting opacity levels. The 
user selection data may further comprise data relating to at 
least one image for overlaying onto the original image; and 
the data relating to the at least one image for overlaying onto 
the original image may comprise at least one transparent 
portion. The user selections may also comprise operations 
for positioning at least a portion of the original image Within 
a WindoW region of the ?nancial account access means. The 
WindoW region may exclude regions of the ?nancial account 
access means that display functional features of the ?nancial 
account access means. The user selections may also com 

prise operations for positioning at least a portion of the 
original image in relation to a template of features of the 
?nancial account access means. The ?nancial account access 

means may comprise one of a credit card, debit card, or other 
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transaction card means; and the features of the ?nancial 
account access means may comprise one or more of a bank 

logo, a transaction card hologram, and a transaction card 
type indicator. 

[0016] In another embodiment according to the invention, 
there is disclosed a method for applying a personaliZed 
image to a ?nancial account access means corresponding to 
a ?nancial account of a customer. The method comprises: 
associating ?nancial data, corresponding to the ?nancial 
account of the customer, With a customer identi?er in a 
?nancial account association table maintained securely from 
a user interface; associating the customer identi?er With user 
image selection data based on user selections made on the 
user interface in relation to a graphical representation of at 
least a portion of an original image held in an image store; 
and applying the personaliZed image to the ?nancial account 
access means, the personaliZed image being based on the 
user image selection data associated With the customer 
identi?er. 

[0017] In further related embodiments, the method further 
comprises presenting the user interface using a front end 
server; and using a back end server, in communication With 
the front end server and the image store, to re-create the user 
selections made on the user interface. The method may also 
further comprise communicating a user manipulation data 
string from the front end server to the back end server. The 
?nancial account access means may comprise a credit card, 
debit card, or other transaction card means. The graphical 
representation of the original image may comprise a re-siZed 
version of the original image. The method may further 
comprise uploading the original image from the customer’s 
oWn computer. The user selections may comprise operations 
selected from rotating, re-siZing, positioning, ?ipping, con 
trolling brightness, performing red-eye reduction, and 
adjusting opacity levels. The user image selection data may 
further comprise data relating to at least one image for 
overlaying onto the original image, Where the at least one 
image for overlaying may comprise at least one transparent 
portion. The user selections may comprise operations for 
positioning at least a portion of the original image Within a 
WindoW region of the ?nancial account access means. The 
WindoW region may exclude regions of the ?nancial account 
access means that display functional features of the ?nancial 
account access means. The user selections may comprise 
operations for positioning at least a portion of the original 
image relative to a template relating to features of the 
?nancial account access means. The ?nancial account access 

means may comprise a credit card, debit card, or other 
transaction card means; and the features of the ?nancial 
account access means may comprise one or more of a bank 

logo, a transaction card hologram, and a transaction card 
type indicator. 

[0018] In another embodiment according to the invention, 
there is disclosed a method of operating a computer system 
to apply a personalized image to a ?nancial transaction card. 
The method comprises: providing a ?nancial account asso 
ciation table associating ?nancial data of a customer With a 
customer identi?er; receiving at an image processor a set of 
manipulations applied to a representation of an image at a 
remote user terminal, to generate a personaliZed design; 
processing the represented image by applying the received 
set of manipulations to produce a personaliZed image; and 
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sending the personaliZed image for application to a ?nancial 
transaction card, provided With banking features based on at 
least the customer identi?er. 

[0019] In a further embodiment according to the inven 
tion, there is disclosed a computer system for controlling 
production of a personaliZed ?nancial transaction card. The 
computer system comprises: a ?nancial account association 
table associating ?nancial data of a customer With a cus 
tomer identi?er; a communication interface arranged to 
receive a set of manipulations applied to a representation of 
an image at a remote user terminal to generate a personaliZed 
design; an image processor to process the represented image 
by applying said set of manipulations to produce a person 
aliZed image; and ?nancial card production equipment 
capable of receiving the personaliZed image and relevant 
?nancial data based on the customer identi?er to produce a 
personaliZed ?nancial transaction card. 

[0020] In another embodiment according to the invention, 
there is disclosed a method of operating a computer system 
to produce a personaliZed ?nancial transaction card. The 
method comprises: receiving a unique one-Way code gen 
erated Within a secure environment from information relat 
ing to a customer account; receiving at an image processor 
an image, and manipulating the image in accordance With 
instructions from a remote terminal operated by said cus 
tomer; storing the manipulated image in association With the 
one-Way code; and providing said manipulated image for 
application to a ?nancial transaction card, responsive to a 
request comprising an identical one-Way code generated 
independently from said customer account information. 

[0021] In a further embodiment according to the inven 
tion, there is disclosed a computer system for producing a 
personaliZed ?nancial transaction card. The system com 
prises: an interface for receiving from a secure environment 
a unique one-Way code generated from customer account 
information; an image processor operable to manipulate an 
image in accordance With instructions from a remote termi 
nal operated by said customer; a data store for storing the 
manipulated image in association With the one-Way code; 
and an interface operable to supply said manipulated image 
for application to a ?nancial transaction card responsive to 
a request comprising an identical one-Way code generated 
independently from said customer account information. The 
customer account information may comprise at least a 
portion of an embossing record. 

[0022] In accordance With any of the preceding embodi 
ments, a kiosk accessible to consumers may be provided for 
performing manipulations to the graphical representation 
and/or for producing ?nancial transaction cards applied With 
a personaliZed image. 

[0023] In another embodiment according to the invention, 
there is disclosed a computer system for producing person 
aliZed ?nancial transaction cards. The computer system 
comprises: means for generating a broWser-based user inter 
face for displaying on a remote terminal a graphical repre 
sentation of at least a portion of an image, said interface 
being capable of effecting a plurality of manipulations to the 
graphical representation; an intemet communications link 
coupling the remote user interface to an image processor, 
said link being operable to receive instructions de?ning said 
plurality of manipulations applied to the graphical represen 
tation from the remote terminal; an image processor oper 
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able to access the image to apply manipulations emulating 
those applied to the graphical representation according to the 
instructions; and ?nancial transaction card production 
equipment operable to apply the resulting image to a ?nan 
cial transaction card. 

[0024] In a further embodiment according to the inven 
tion, there is disclosed a method of operating a computer 
system to produce a personaliZed ?nancial transaction card. 
The method comprises: receiving encrypted customer infor 
mation generated Within a secure environment from infor 
mation relating to an account of the customer; receiving at 
an image processor an image, and manipulating the image in 
accordance With instructions from a remote terminal oper 
ated by said customer; storing the manipulated image in 
association With the encrypted customer information; and 
providing said manipulated image for application to a ?nan 
cial transaction card, in association With the encrypted 
customer information, to an entity having an encryption key 
capable of decrypting the encrypted customer information. 

[0025] In another embodiment according to the invention, 
there is disclosed a method of operating a computer to 
facilitate production of a personaliZed ?nancial transaction 
card. The method comprises: providing means for present 
ing to a remote customer a user interface; receiving instruc 
tions for manipulation of an image ?le, the instructions 
being based on manipulations performed by the remote 
customer With regard to a representative version, on the user 
interface, of the image that is contained in the ?le; and 
providing an image, produced based on said instructions for 
manipulation, for application to the ?nancial transaction 
card, the image being associated With a customer identi?er 
corresponding to the remote customer. 

[0026] In further related embodiments, the customer iden 
ti?er may comprise one of: a one-Way code, a unique 
customer identi?er, and encrypted customer information. 
The one-Way code may be created by a card issuer applying 
a one-Way code function to ?nancial account information of 
the remote customer. The encrypted customer information 
may be encrypted by a card issuer encrypting ?nancial 
account information of the remote customer. Providing the 
means for presenting the user interface may comprise oper 
ating a Website server. The provided image for application to 
the ?nancial transaction card may be provided to a card 
bureau. The customer identi?er may be embedded in the 
image produced based on said instructions for manipulation; 
including by being embedded as a machine-readable code, 
as a bar code, or by being embedded in ?le metadata. In one 
embodiment, the image ?le is not transferred to the user 
interface. 

[0027] In another embodiment according to the invention, 
there is disclosed a system for operating a computer to 
facilitate production of a personaliZed ?nancial transaction 
card. The system comprises: computer program means for 
presenting to a remote customer a user interface; image 
instruction means for receiving instructions for manipula 
tion of an image ?le, the instructions being based on 
manipulations performed by the remote customer With 
regard to a representative version, on the user interface, of 
the image that is contained in the ?le; and image processing 
means for providing an image, produced based on said 
instructions for manipulation, for application to the ?nancial 
transaction card, the image being associated With a customer 
identi?er corresponding to the remote customer. 
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[0028] In further related embodiments, the customer iden 
ti?er may comprise one of: a one-Way code, a unique 
customer identi?er, and encrypted customer information. 
The customer identi?er may comprise a one-Way code 
created by a one-Way code function applied to ?nancial 
account information of the remote customer. The customer 
identi?er may also comprise encrypted customer informa 
tion created from encrypted ?nancial account information of 
the remote customer. The computer program means may 
comprise a Web server application of a Website server. The 
image processing means may comprise means for providing 
the image for application to the ?nancial transaction card, to 
a card bureau. The image processing means may also 
comprise means for embedding the customer identi?er in the 
image produced based on said instructions for manipulation; 
such as by using means for embedding the customer iden 
ti?er as a machine-readable code, as a bar code, or as ?le 
metadata. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] For a better understanding of the present invention, 
and to shoW hoW the same may be carried into effect, 
reference Will noW be made, by Way of example only, to the 
accompanying draWings, in Which: 

[0030] FIG. 1 illustrates a computer system for remote 
manipulation of images, in accordance With an embodiment 
of the present invention; 

[0031] FIG. 2 illustrates a method of operating a computer 
system for remote manipulation of images, in accordance 
With an embodiment of the present invention; 

[0032] FIGS. 3-10 shoW screens of a credit card design 
Website, operated in accordance With an embodiment of the 
invention; 
[0033] FIG. 11 illustrates a method of operating a com 
puter system for remote manipulation of images, using a 
unique customer identi?er, in accordance With an embodi 
ment of the present invention; 

[0034] FIG. 12 illustrates a method of operating a com 
puter system for remote manipulation of images, using a 
hash value to avoid the need for creating and maintaining a 
unique customer identi?er through the card application and 
printing lifecycle, in accordance With an embodiment of the 
present invention; 

[0035] FIG. 13 illustrates a system according to an 
embodiment of the invention, in Which an image is designed 
using a card-issuing kiosk or in-store instant issue system; 
and 

[0036] FIG. 14 illustrates a system in Which a database is 
used to store information betWeen a user’s image selections 
and back end image production, in accordance With an 
embodiment of the invention. 

DETAILED DESCRIPTION 

[0037] An embodiment according to the invention alloWs 
a user to manipulate an image through a broWser interface, 
and is divided into tWo softWare portions, here referred to as 
front end softWare and back end softWare. 

[0038] The front end softWare operates entirely Within an 
Internet broWser and in most cases does not require a 
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download, because it accepts the limitations of the browser. 
In one embodiment, the front end software runs Flash 
software, available from Macromedia Inc. of 600 Townsend 
Street, San Francisco, Calif. 94103, U.S.A., or equivalent 
software. The front end software is a pure Graphical User 
Interface (GUI), and allows a user to design and edit 
graphics on his or her screen in order to build a represen 
tation of a desired image. Representations of stock (starting) 
images can be presented to a user in an on-screen image 
library and/or created by the user on demand. The image 
desired for output can be made up from one or several 
representative components, each of which has its position 
de?ned relative to an origin, and can be manipulated based 
on a set of predetermined rulesisuch as, for example, rules 
allowing the image or its components to be resiZed, rotated, 
?ipped, mirrored and moved relative to other components. 
The representative graphical components can be used, for 
example, to build relatively complex designs consisting of a 
plurality of different layers and/or transparencies con 
structed using Flash scenes. 

[0039] When the design is completed, in an embodiment 
according to the invention, instructions about what the ?nal 
image looks like are sent to the back end software, which 
runs on a server. In the preferred embodiment, these instruc 
tions are sent together (simultaneously) after the manipula 
tion is completed, and take the form of a text string for each 
component of the image. For example, the text string 
makeimage.aspx for a graphics component might read: 

[0040] id+=030, x=l82, y=32.3, ?ip=yes, rotate=270, 
scale=l90.6, user=230 

[0041] where id is an image identi?er; x and y de?ne the 
position of a component relative to a predetermined origin; 
?ip, rotate, and scale de?ne manipulations of types generally 
well known in the art; and user is a number identifying the 
user. Those of skill in the art will appreciate that a range of 
image manipulations can be de?ned in this way. A resulting 
image may be represented by one or a number of graphical 
components. It is thus possible for a plurality of text strings, 
or an extended text string, to de?ne an image made of a 
plurality of separate graphical components. The graphical 
components used, for example, in Flash movie scenes are 
generated and manipulated with a minimum of computing 
resources; and the designs constructed as a result can be 
recreated on the back end (server) side using the relevant 
(and generally much larger) image ?les. Relatively complex 
designs can be achieved by employing two or more image 
components with separate image identi?ers. The image 
identi?ers for graphical components of the same image may 
have a common characteristic. In accordance with embodi 
ments of the invention, the instructions included in the text 
string that de?nes the manipulations needed to create the 
resultant image, need not all be included in a single text 
string; instead, a series of text strings may be transmitted 
separately to convey the same plurality of instructions. 
Furthermore, manipulations on the remote server need not 
await receipt of all of the series of text strings, but can 
instead be performed in stages as each string of the series is 
received. Regardless of the number of text strings used, an 
advantage of an embodiment according to the invention is 
that a smaller, emulated version of the image can be manipu 
lated by the user with a minimum of computing resources, 
and instructions can be transferred ef?ciently as text strings; 
instead of requiring the inef?cient (and time-consuming) 
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transfer of large image ?les, or portions thereof, between the 
customer and an image-production server. Further, the need 
to make calls to a server with an image change each time that 
a single manipulation is made, is also overcome. 

[0042] The back end software is responsible for generating 
the ?nal image, in accordance with an embodiment of the 
invention, by interpreting the manipulations applied to the 
representation (de?ned in the, or each, text string ?le) and 
applying corresponding manipulations to one or more stock 
images held in a remote image store. The images used in the 
front end software are less computationally-demanding rep 
resentations of those held on the server. As a result, the back 
end software can make image transformations that exactly 
mirror those which are seen on the client machine. Once the 
desired image has been created by the back end software, the 
image can be output to whatever device is required, such as 
a device for printing the image onto a personaliZed con 
sumer item. In this way, the graphical representation is 
displayed and manipulated at the user interface by means of 
the Flash software, and only a minimal amount of informa 
tion concerning the image and manipulations applied thereto 
need be transferred to the remote image processor. 

[0043] As mentioned above, the front end software may 
use Macromedia’s Flash, or another product. For example, 
the software could instead use HTML and Javascript 
(DHTML) without a download, although the GUI is rela 
tively poor. Use of Flash (or equivalent) software is advan 
tageous in that it does not allow full access to a user’s local 
?les, so that it does not risk transmitting computer viruses to 
the user’s machine. Use of Flash software also does not 
require a user to install software other than the Flash plug-in, 
which has a high penetration of the browser market. 

[0044] The preferred embodiment thus allows for on-line 
image manipulation by emulating the browser-based trans 
formations (such as re-siZing or overlaying images), made 
by the user on a representation of the image, on the server 
so that the images produced can be used for personalised 
product creation. 

[0045] On-line image manipulation is allowed by creating 
a two-tier architecture, in an embodiment according to the 
invention: there is one program that allows image manipu 
lation on the screen in front of a user; and a second program 
on a server that emulates these manipulations, so that the 
images can be output for personalised product creation. In 
the preferred embodiment, the back end process, or elements 
of it, can be performed in a secure computing environment; 
and customised images can be printed onto an actual product 
under very high security (for example, bank level security). 
In this way, a user with intemet access can design custom 
ised images for printing on a remote product which requires 
secure treatment, such as bank level security. For example, 
anti-fraud and anti-theft measures mean that the production 
of credit cards, and other types of transaction cards, is 
performed in secure locations. Customisation of the designs 
applied to such cards is thus possible, using preferred 
embodiments, without the need to give the user direct 
computing access to the secure environment. 

[0046] An online image-editing tool uses the browser 
environment of HTML and Macromedia Flash as a Graphi 
cal User Interface for remote software that emulates the 
actions taken on the client machine, in an embodiment 
according to the invention. This enables a fast experience for 
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the user and a high quality end product. However, the 
browser-based, client-side environment allowing manipula 
tion by the user need not necessarily be Flash from Macro 
media Any equivalent software tool capable of providing the 
required functionality could be usedifor example, any tool 
capable of generating a representation of an image, applying 
manipulations thereto, and transferring the results through a 
set of commands to the server-side software, such that an 
image processor on the server side can emulate the actions 
of the front end and create a result image that can be saved 
to the server. The front end software will allow the upload 
of images from the user’s computer to the server, so that the 
user’s own images can be manipulated and overlaid with 
“stock” images and borders. Then, by communicating with 
the back end software, it is possible to produce personaliZed 
goods for a user. Such personaliZed goods may include, for 
example, credit cards, debit cards, mobile phone covers, 
mugs, T-shirts, gift cards, and framed prints. 

[0047] An embodiment according to the invention has the 
advantage that high quality images do not need to be 
uploaded to the customer’s browser during the manipulation 
process, because lightweight, web-enabled formats are 
instead used for the user’s experience, thereby making the 
system fast and easy to use. However, when the information 
is transferred, the original high quality images are used to 
give high quality print results. An embodiment according to 
the invention also allows the provision of light-weight but 
fast graphics manipulation, without the complication of 
downloading programs. Additionally, a user interface 
according to the invention is not constantly calling to the 
server; thus the interface is quick and pleasant to use, and 
Internet bandwidth is used ef?ciently. As another advantage 
of an embodiment of the invention, the original image is not 
transferred over the internet at the manipulation stage, so 
that the possibilities for hacking the image are greatly 
reduced. Also, because the interface runs within the Mac 
romedia Flash environment, the interface is platform inde 
pendent. Further, because the ?nal image may be created on 
a server controlled by a single company, the ?nal image 
output may be made to have a standardized siZe and reso 
lution. This enables easy integration with printers, simpli?es 
the production of a personaliZed product, and simpli?es 
billing on a per-image basis. 

[0048] By way of example, FIGS. 1 and 2 describe the 
production of a credit card, in accordance with an embodi 
ment of the invention. 

[0049] In the embodiment of FIG. 1, a customer accesses 
software according to the invention, after having applied for 
a credit card through a web site 101 of a card issuer (such 
as a bank). In the ?rst step, the card issuer issues the 
customer with a unique identifying number 103 which is 
passed to an image compilation server 108, which may (or 
may not) be operated by a company other than the card 
issuer. The card issuer associates the unique customer iden 
ti?er 103 with the customer’s ?nancial information 104. 
This association may be performed in a ?nancial account 
association table 124 maintained in an environment that is 
secure from the user interface. The associated customer 
identi?er 103 and ?nancial information 104 are passed to a 
bank (or other card issuer) printer server 109 via a ?rewall 
102. Next, the customer enters the front end software 105, 
which may be operated by a website server or other front end 
server. The customer chooses an image 107iin FIG. 1, 
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from the customer’s computer hard drive 106, and uploads 
it to the image compilation server 108. The image 107 could 
come from any suitable source such as an image library 
maintained by an operator of the image compilation server 
108. Back end software 110, running on the image compi 
lation server 108, now enters the original image into a 
database and generates a web-friendly smaller copy 111 to 
send to the front end software 105. The customer now 
performs image manipulations 112 (such as resiZing, rotat 
ing, and placing the image), as the customer desires. The 
back end software 110 associates the customer image selec 
tion, and subsequent manipulations and selections, with the 
unique customer identi?er 103. Next, the customer chooses 
another image 113 to overlay on top of the ?rst image 107, 
and positions image 113 as desired. The overlay image 113 
may, for example, be a transparent decorative frame for the 
uploaded image 107, and may be maintained in an image 
server 114. The back end software 110 transmits a web 
friendly, smaller version 115 of the overlay image 113 to the 
customer, for use in a creating a combination 116 of the 
original manipulated image 107 with the overlay image 113. 
Once customer approval 117 of the ?nal design 116 is 
achieved and indicated to the front end software 105, the 
front end software 105 transmits a string of user manipula 
tion data 118 to the image compilation server 108. This 
string 118 encapsulates the customer’s image selections and 
manipulations. On receiving this string 118 the back end 
software 110 accesses the original copies of the images from 
an image library and performs the exact operations that the 
customer has chosen in the front end software 105 for the 
customer’s ?nal design. In this way, the back end software 
110 emulates the manipulations at the user end according to 
the information transferred in the text string (also referred to 
herein as the results script). At this point the back end 
software 110 can output the resulting image 119 to a printer 
server 120, which may be performed through a ?rewall 121. 
The resulting image 119 and associated customer identi?er 
103 may then be passed to the bank (or other card issuer) 
printer server 109, which in turn accesses the ?nancial 
account association table 124 to obtain the associated secure 
customer ?nancial information 104. The ?nancial informa 
tion 104 and resulting image 119 may then be sent to a credit 
card printer 122, which prints a customiZed credit card 123. 
All of the images that are used by the customer in the front 
end software 105 are issued via the back end software 110. 
The only information which passes to the back end software 
110 from the front end software 105 (apart for requests for 
images) is data about how the image in front of the customer 
appears. This information can easily be encrypted for 
increased security. The number of images combined in a 
design is not limited to one or two (such as images 107 and 
113)ithe script can be easily amended for many more 
layers. Also, transparent frame image layers need not be 
selected and manipulated before a non-transparent image 
layer; the image layers can be designed in any order. Text 
can also be added to the image through a similar replication. 
The output image can be sent to any type of machine and 
thus the possible applications are very wide-ranging: the 
software can be applied not only to the payment card market, 
but also for non-payment and telephone cards. In certain 
embodiments, layers may be employed as templates and/or 
marks, referred to herein as transparencies. In one embodi 
ment, the ?nal image displayed on a card may be restricted 
to a selected pre-de?ned area, such as a “window” on a 


















