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AUGMENTED REALITY DESIGN SYSTEM

BACKGROUND

[0001] The present invention relates generally to a design system and in

particular to an augmented reality design system for use in designing articles.

[0002] Augmented reality systems have been previously proposed.

Kobayashi et al. (U.S. patent application publication number 2005/0174361 )

teaches an image processing method and apparatus. Kobayashi teaches a

position and orientation stylus for use in a mixed reality system. The stylus is used

to orient a virtual object with respect to a real model. Kobayashi teaches that a

user may use the stylus to touch the real model. The system is then able to

determine the position and orientation of the real object and align the virtual object

accordingly.

[0003] German patent number 20203367 teaches a system for early

visualization of a vehicle design model in three dimensional form. The device

generates a set of data for a vehicle or part of a vehicle. Another device

generates a virtual reality model using the data set to be stored in memory. A

control device overlays a real model of a vehicle with the virtual reality model using

augmented reality. A projection device in the form of a monitor depicts the vehicle

model.

[0004] The related art lacks provisions for efficiently designing an article

in real time using an augmented reality system.



SUMMARY

[0005] In one aspect, the invention provides a method of designing an

article, comprising the steps of: viewing a proxy on a display device, the proxy

existing in a real-world environment; contacting the proxy with an interacting

device to create a virtual design for the article; and where the virtual design is

displayed on the display device so as to appear to be a part of the proxy.

[0006] In another aspect, the invention provides a method of designing

an article, comprising the steps of: contacting a portion of a proxy with an

interacting device to create a virtual design for the article; projecting the virtual

design onto the proxy; and where the virtual design is projected onto the proxy so

as to appear to be a part of the proxy.

[0007] In another aspect, the invention provides a method of designing

an article, comprising the steps of: viewing a proxy on a display device, the proxy

existing in a real-world environment and where a portion of the proxy has a first

color; contacting the portion of the proxy with an interacting device; and thereby

modifying the apparent color of the proxy as seen on the display device so that the

color of the portion is changed from the first color to a second color that is different

from the first color.

[0008] In another aspect, the invention provides a method of designing

an article, comprising the steps of: selecting a color from a virtual color palette

associated with a proxy, the proxy existing in a real-world environment and where

a portion of the proxy has a first color; contacting the portion of a proxy with an

interacting device; projecting a second color onto the portion of the proxy

substantially immediately after the interacting device has contacted the portion;

and thereby changing the apparent color of the portion.

[0009] In another aspect, the invention provides a method of designing

an article, comprising the steps of: viewing a proxy on a display device, the proxy

existing in a real-world environment; contacting the proxy with an interacting

device; displaying the virtual line on the display device substantially immediately



after contacting the proxy with the interacting device; and where the virtual line is

displayed on the display device so as to appear to be a part of the proxy.

[0010] In another aspect, the invention provides a method of designing

an article, comprising the steps of: contacting a proxy with an interacting device;

projecting a virtual line onto the proxy substantially immediately after the

interacting device has contacted the proxy; and where the virtual line is projected

onto the proxy so as to appear to be a part of the proxy.

[001 1] In another aspect, the invention provides an augmented reality

design system, comprising: an imaging device for receiving images from a real-

world environment; an interacting device for interacting with a proxy in the real

world environment; a computing device capable of generating virtual images; a

display device for viewing at least one virtual image superimposed onto the proxy;

a virtual menu that may be displayed on the display device, where the virtual menu

is associated with a location in the real world environment and where a user can

interact with the virtual menu by placing the interacting device in the location; and

where the virtual menu can be used to apply a virtual design element to the proxy.

[0012] In another aspect, the invention provides an augmented reality

design system, comprising: an imaging device for receiving images from a real-

world environment; an interacting device for interacting with a proxy in the real

world environment; a computing device capable of generating virtual images; a

projecting device for projecting at least one virtual image onto the proxy; a virtual

menu that may be projected onto a location in the real-world environment and

where a user can interact with the virtual menu by placing the interacting device in

the location; and where the virtual menu can be used to apply a virtual design

element to the proxy.

[0013] Other systems, methods, features and advantages of the

invention will be, or will become, apparent to one of ordinary skill in the art upon

examination of the following figures and detailed description. It is intended that all

such additional systems, methods, features and advantages be included within



this description and this summary, be within the scope of the invention, and be

protected by the following claims.



BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention can be better understood with reference to the

following drawings and description. The components in the figures are not

necessarily to scale, emphasis instead being placed upon illustrating the principles

of the invention. Moreover, in the figures, like reference numerals designate

corresponding parts throughout the different views.

[0015] FIG. 1 is a schematic view of an embodiment of a design system;

[0016] FIG. 2 is an isometric view of an embodiment of the design

system in use;

[0017] FIG. 3 is an isometric view of an embodiment of a set of design

menus for the design system;

[0018] FIG. 4 is an isometric view of an embodiment of a drawing tool

being selected by a user;

[0019] FIG. 5 is an isometric view of an embodiment of a design system

used to apply a virtual line to a proxy;

[0020] FIG. 6 is an isometric view of an embodiment of a design system

used to apply a virtual line to a proxy;

[0021] FIG. 7 is an isometric view of an embodiment of a design system

used to apply a virtual shape to a proxy;

[0022] FIG. 8 is an isometric view of an embodiment of a design system

used to modify the apparent color of a proxy;

[0023] FIG. 9 is an isometric view of an embodiment of a design system

used to modify the apparent color of a portion of a proxy;

[0024] FIG. 10 is an isometric view of an embodiment of a design

system used to modify the apparent color of a portion of a proxy;

[0025] FIG. 11 is an isometric view of an embodiment of a design

system used to apply a virtual graphic to a proxy;

[0026] FIG. 12 is an isometric view of an embodiment of a design

system used to apply a virtual graphic to a proxy;



[0027] FIG. 13 is an isometric view of an embodiment of a design

system used to erase a portion of a virtual stripe;

[0028] FIG. 14 is an isometric view of an embodiment of a design

system used to modify a design template for an article;

[0029] FIG. 15 is an isometric view of an embodiment of a design

system used to modify a design template for an article;

[0030] FIG. 16 is an isometric view of an embodiment of a design

system used to modify a design template for an article;

[0031] FIG. 17 is an isometric view of an embodiment of a design

system used to apply virtual objects to an article of footwear that is used as a

proxy;

[0032] FIG. 18 is an isometric view of an embodiment of a step of

finalizing a design for an article;

[0033] FIG. 19 is a schematic view of an embodiment of a finalized

design being submitted to a proprietor;

[0034] FIG. 20 is an embodiment of a process for designing and

manufacturing an article of footwear;

[0035] FIG. 2 1 is an isometric view of an embodiment of a design

system used to design articles of clothing;

[0036] FIG. 22 is an isometric view of an embodiment of a design

system used to design articles of clothing;

[0037] FIG. 23 is an isometric view of an embodiment of a design

system used to design articles of clothing;

[0038] FIG. 24 is a schematic view of another embodiment of a design

system;

[0039] FIG. 25 is a schematic view of an embodiment of a design

system used to design an article;

[0040] FIG. 26 is a schematic view of an embodiment of a design

system used to design an article;



[0041] FIG. 27 is a schematic view of an embodiment of a design

system used to design an article;

[0042] FIG. 28 is a schematic view of an embodiment of a design

system used to design an article;

[0043] FIG. 29 is a schematic view of an embodiment of a design

system used to design an article;

[0044] FIG. 30 is a schematic view of another embodiment of a design

system;

[0045] FIG. 3 1 is an isometric view of an embodiment of a design

system being used to design an article; and

[0046] FIG. 32 is an isometric view of an embodiment of a design

system being used to design an article.



DETAILED DESCRIPTION

[0047] FIG. 1 illustrates an embodiment of augmented reality design

system 100, also referred to simply as system 100. The term "augmented reality

design system" as used throughout this detailed description and in the claims

refers to any system that may be used to design one or more articles or objects

using a combination of real-world views that are merged with computer generated

images. For purposes of clarity, the terms "real" and "virtual" are used throughout

this detailed description and in the claims to distinguish between various types of

images and/or objects. For example, a real-world view or real-world image refers

to any view or image of a real environment that is occupied by a user. In contrast,

a virtual image or virtual object is any image or object that is generated by a

computing device and which is associated with a virtual environment. Moreover,

for purposes of clarity, the term "virtual design element" is used throughout this

detailed description and in the claims to refer collectively to any type of virtual

object, virtual image or virtual graphic that may be created by, or used with, a

design system. The combination of virtual images or objects with a real-world

view or image comprises a view or image that is associated an augmented reality

environment.

[0048] System 100 can include one or more components. In one

embodiment, system 100 may include computing device 102. Computing device

102 may be any type of computer, including either a desktop or a laptop

computer. In other embodiments, computing device 102 may be any type of

device that includes a display, a processor, and the ability to transmit and receive

data from one or more external sources. Examples of such devices include, but

are not limited to: PDA's, cell phones, as well as other types of devices.

[0049] System 100 can include provisions for displaying an augmented

reality image for a user. In some embodiments, system 100 can include display

device 104. Display device 104 can be any type of display including, but not



limited to: a computer screen or monitor, a head mounted unit, a projection based

display as well as any other kind of display. In the current embodiment, display

device 104 may comprise a head mounted unit, or head mounted display (HMD).

In particular, in the current embodiment, display device 104 comprises a pair of

goggles. As a user looks through display device 104, one or more virtual images

can be displayed over the real-world view as seen through display device 104.

Head mounted displays for use in augmented reality systems are known.

Examples may be found in U.S. Patent Nos. 2006/02484791 7,397,481 and

7,1 10,909, the entirety of both being hereby incorporated by reference.

[0050] System 100 can include provisions for capturing optical

information. In some embodiments, system 100 can include imaging device 106.

Imaging device 106 can be any device capable of sensing optical information. In

some cases, imaging device 106 can be a camera. In some cases, imaging

device 106 may be a video camera of some kind. Examples of different types of

video cameras that could be used include charge coupled device (CCD) cameras,

complementary metal-oxide-semiconductor (CMOS) cameras, other types of

active pixel sensor cameras as well as any other type of video cameras.

[0051] Generally, imaging device 106 can be disposed in any location

with respect to various components of system 100. In some cases, imaging

device 106 can be stationary. In other cases, imaging device 106 can be mounted

to another component of system 100. In an exemplary embodiment, imaging

device 106 may be mounted to a portion of display device 104. With this

arrangement, imaging device 106 may be configured to receive optical information

that may also be perceived by a user of system 100 as they look around. In other

words, using this arrangement, imaging device 106 may have a substantially

similar view of the real-world environment as a user. In other embodiments,

imaging device 106 may be disposed in another location in which the approximate

viewpoint of a user may be captured.

[0052] System 100 can include provisions for interacting with an

augmented reality environment. In some cases, system 100 can include



interacting device 108. Interacting device 108 may take any form. In some cases,

interacting device 108 could comprise a stylus. For example, interacting device

108 could comprise a stylus similar to the kind used with personal digital

assistants (PDAs), in which the stylus is a substantially monolithic component that

is used for applying pressure to a display. In the current embodiment, interacting

device 108 is a substantially monolithic component with the approximate shape of

a pen. In other cases, however, interacting device 108 could have any other

shape, size and composition.

[0053] In some embodiments, one or more components of system 100

may communicate with computing device 102. In some cases, imaging device

106 may communicate with computing device 102. Additionally, in some cases,

display device 104 may communicate with computing device 102. Imaging device

106 and display device 104 could communicate with computing device 102 using

any type of wireless and/or wired connections. In some cases, imaging device

106 and display device 104 can communicate with computing device 102 using a

network of some kind. Examples of such networks include, but are not limited to:

personal area networks, local area networks, wide area networks, client-server

networks, peer-to-peer networks, as well as other types of networks. In some

cases, a wireless local or personal area network using the Bluetooth. RTM.

protocol is used to facilitate communication between computing device 102 and

imaging device 106 and/or display device 104. With this arrangement, images

gathered from imaging device 106 can be received by computing device 102 and

combined with virtual information. The combined information can then be

transmitted back to display device 104 to be displayed for a user. In particular,

this allows system 100 to augment the view of a user with one or more virtual

objects or images.

[0054] Although the current embodiment uses a single imaging device,

other embodiments could include two or more imaging devices. Moreover, it will

be understood that in other embodiments any other kinds of sensors could be



used with system 100. An example of a system using additional kinds of sensors

is discussed in detail below.

[0055] Although computing device 102 is shown as a stand-alone

computer in the current embodiment, in other embodiments, computing device 102

could be integrated with other components of system 100. For example, in

another embodiment, computing device 102 could be integrated with display

device 104. In particular, display device 104 could include provisions for

processing optical information received by imaging device 106 as well as for

generating virtual images to be displayed in display device 104. In still other

embodiments, computing device 102 could be integrated with any other

components of system 100. In another example, computing device 102 could be a

portable device that may be worn or carried by a user to enhance the portability of

system 100. Furthermore, in some embodiments, computing device 102 may not

be located near various components of system 100. For example, in another

embodiment, imaging device 106 and display device 104 may communicate

remotely with computing device 102 using a network as discussed above. Such

an arrangement may increase the portability of system 100, especially of imaging

device 106 and display device 104.

[0056] System 100 can include provisions for communicating with

proprietor 110. Proprietor 110 may include one or more factories, multiple offices,

retailers and various other establishments associated with a business. Generally,

the term "proprietor," as used throughout this detailed description and in the

claims, may also refer to distributors and/or suppliers. In other words, the term

proprietor may also apply to various operations on the manufacturing side,

including the operations responsible for parts, labor, and/or retail of the article of

footwear, as well as other manufacturing side operations. With this arrangement,

a design created using system 100 can be submitted to proprietor 110 for

purposes of manufacturing retail items using the design.

[0057] Computing device 102 and proprietor 110 can communicate

using network 112 . Generally, network 112 can be any type of network including



any of the networks discussed above. In some embodiments, network 112 may

be a packet-switched communications system. In an exemplary embodiment,

network 112 may be the Internet. Moreover, it should be understood that in some

cases, system 100 may be operated directly by proprietor 110.

[0058] FIG. 2 illustrates an embodiment of augmented reality design

system 100 being operated by user 200. Generally, user 200 can be anyone

capable of operating system 100. In some cases, user 200 may be a professional

designer of some kind. For example, in one embodiment, user 200 may be a

designer that works for proprietor 110. In other cases, however, user 200 may be

a customer who intends to purchase merchandise that is designed using system

100. In still other cases, user 200 could be anyone capable of operating system

100.

[0059] System 100 can be used with proxy 2 10 . Proxy 2 10 may be

configured in the general shape of an article of some kind. Proxy 2 10 could be

associated with any type of article including, but not limited to: footwear, gloves,

shirts, pants, socks, scarves, hats, jackets, as well as other articles. Other

examples of articles include, but are not limited to: shin guards, knee pads, elbow

pads, shoulder pads, as well as any other type of protective equipment.

Additionally, in some embodiments, the article could be another type of article that

is not configured to be worn, including, but not limited to: balls, bags, purses,

backpacks, as well as other articles that may not be worn.

[0060] In the current embodiment, proxy 2 10 may be configured in the

shape of an article of footwear. In one embodiment, proxy 2 10 may have the

shape of a footwear last that is used for forming a shoe. In another embodiment,

proxy 2 10 could have the shape of an article of footwear. In some cases, proxy

2 10 could have the shape of a specific type of footwear including, but not limited

to: running footwear, cross training footwear, basketball footwear, soccer footwear,

football footwear, high heel footwear, boots, slip-on footwear, low top footwear,

sandals, as well as other types of footwear. In still other embodiments, proxy 2 10

could have any other shape.



[0061] In the current embodiment, proxy 2 10 may be blank without any

markings. However, in other embodiments, to facilitate designing an article, proxy

2 10 could include various types of markings that indicate the approximate

locations of various footwear features. For example, in one embodiment, proxy

2 10 could include a marking indicating the general location of the lacing region of

an article, including, in some cases, markings indicating laces of some kind. As

another example, proxy 2 10 could have markings that distinguish a sole of the

footwear from an upper of the footwear. In some cases, providing additional

markings may allow a designer to adapt the design to various different features of

the footwear. Furthermore, it will be understood that in some cases these

markings could be physically provided on proxy 2 10 and in other cases such

markings could be applied virtually using system 100.

[0062] System 100 may be adapted for use in various design

environments including any offices, factories or any other kind of location. For

example, in the current embodiment, proxy 210 may be disposed on workbench

220. In other cases, however, proxy 210 could be disposed on a stand of some

kind.

[0063] The operation of system 100 includes receiving a real-world view

at imaging device 106. In particular, as a user looks at proxy 210, imaging device

106 captures an image of proxy 2 10 as well as the surrounding environment.

System 100 may be configured with visual tracking software that is capable of

precisely determining the location and orientation of proxy 2 10 . Various types of

visual tracking software are known in the art. This information may then be

transmitted to computing device 102. At this point, computing device 102 may

combine virtual objects or virtual images with images of the real-world

environment. In particular, computing device 102 may be configured to display

virtual objects or virtual images at display device 104, so that user 200 sees an

augmented image including both real-world images and virtual images. Moreover,

as previously discussed, imaging device 106 may be used to track the motion of



interacting device 108. With this arrangement, user 200 may be able to

manipulate one or more virtual images using interacting device 108.

[0064] For purposes of understanding the embodiments, images seen

by a user through display device 104 are illustrated schematically in many of the

Figures. For example, in the current embodiment, user 200 may see the real-

world environment including proxy 210 through screen 240 of display device 104.

In particular, in the current embodiment, screen 240 is a transparent screen

through which user 200 may view the real world environment. Furthermore, virtual

images may be displayed on screen 240 as discussed in detail below.

[0065] As previously discussed, system 100 can be utilized for purposes

of designing an article of some kind. In the current embodiment, system 100 may

be used to design various types of footwear. For example, system 100 may be

used to apply various types of graphics including, but not limited to: lines, shapes,

pictures, images, text, numbers, indicia as well as any other kind of graphics to a

design for an article. System 100 can also be used to modify the colors, textures,

materials or any other features of an article that may be incorporated into the

design of an article.

[0066] Referring to FIG. 3, system 100 may include provisions for

assisting user 200 in applying a design to proxy 2 10 . In some cases, system 100

can provide one or more design menus. A design menu may be a virtual menu

that is displayed on display device 104. Design menus can include tool menus,

color menus, graphics menus as well as any other kind of menus. Design menus

make take the form of boxes, palettes, lists, or any other configuration.

[0067] In the current embodiment, system 100 includes tool palette 302.

In some cases, tool palette 302 may be a virtual palette that is displayed on

display device 104. Moreover, tool palette 302 may be displayed in a manner so

that tool palette 302 appears to be disposed adjacent to proxy 210.

[0068] In different embodiments, the types of tools available within tool

palette 302 can vary. In this case, tool palette 302 includes selection tool 304 that

can be used for selecting portions of proxy 210 or portions of a virtual image



associated with proxy 2 10 . In addition, tool palette 302 can include drawing tool

306 that may be used to draw virtual lines on proxy 2 10 . Additionally, tool palette

302 can include letter tool 308 that may be used to apply letters and words to

portions of proxy 2 10 . It will be understood that these tools are only intended to be

exemplary and in other embodiments any other types of tools typically associated

with graphic editing software could be used.

[0069] System 100 can also include graphics menu 320. Graphics

menu 320 may include a set of predesigned graphics. For example, in the current

embodiment, graphics menu 320 includes first graphic 322 and second graphic

324. For purposes of clarity, only two graphics are shown. However, in other

embodiments, any other number of graphics could be included.

[0070] In some embodiments, system 100 can include provisions for

allowing a user to import various designs or graphics from outside sources. In

some embodiments, a user may attach various media devices to computing device

102 in order to import various graphics or designs to system 100. In some

embodiments, a user may upload pictures, images and/or photos from a digital

camera, a scanner, or any other device. Furthermore, in some cases, various

types of designs or design elements may be gathered from other sources including

the Internet.

[0071] FIGS. 4 through 13 are intended to illustrate the operation of an

embodiment of system 100. Referring to FIG. 4, user 200 may use interacting

device 108 to select drawing tool 306. In particular, user 200 may move

interacting device 108 so that stylus 108 intersects tool palette 302. In this case,

tool palette 302 is a virtual palette that does not correspond to any object in the

real-world environment. However, system 100 may track the position of

interacting device 108 and may associate tool palette 302 with a real-world

position that is adjacent to proxy 2 10 . Then, as interacting device 108 moves into

the real-world position associated with tool palette 302, system 100 may recognize

an interaction between tool palette 302 and interacting device 108. In particular, in

this case, system 100 may recognize that a user has intended to select drawing



tool 306. With this arrangement, interacting device 108 may now function as a

drawing device such as a brush, pen or pencil that can create virtual lines or

strokes on proxy 210.

[0072] Referring now to FIG. 5, with interacting device 108 functioning

as a drawing tool, user 200 may begin to apply various virtual design elements to

proxy 2 10 . In this embodiment, user 200 may drag interacting device 108 against

the surface of proxy 2 10 to create virtual line 502. In this case, imaging device

106 receives optical information that is transmitted to computing device 102.

Using this optical information, computing device 102 tracks the position of

interacting device 108 and is able to detect when interacting device 108 has made

contact with the surface of proxy 2 10 . Since interacting device 108 is currently

functioning as a drawing tool, computing device 102 may generate virtual line 502

that is displayed on screen 240. In particular, virtual line 502 is displayed on a

portion of screen 240 such that user 200 sees virtual line 502 as being disposed

on top of proxy 2 10 . In other words, system 100 combines virtual line 502 with

proxy 2 10 to give the appearance that a line has been drawn directly onto proxy

2 10, from the perspective of user 200. Moreover, virtual line 502 is displayed

substantially immediately after interacting device 108 has contacted proxy 2 10 .

[0073] In some embodiments, virtual line 502 may be any type of line. In

some cases, virtual line 502 may have a substantially straight, or linear, shape. In

other cases, virtual line 502 could have a nonlinear shape. Furthermore, virtual

line 502 may be a curved line that corresponds to the contours of the surface of

proxy 2 10 . This may enhance the perception that virtual line 502 is part of proxy

2 10, from the viewpoint of user 200.

[0074] In some embodiments, the properties of any lines created using

system 100 could be varied. For example, in some cases, the thickness of a line

could be varied using a virtual menu. In other cases, the style of line, including

solid lines and dashed lines, could vary. Moreover, in some cases, the properties

of a virtual line could be modified before applying a line to proxy or after the line



has already been applied. It will be understood that any of the known features for

modifying the properties of a line using graphic editing software could be used.

[0075] Referring now to FIG. 6, user 200 may continue tracing a line

over proxy 2 10 using interacting device 108. In this case, user 200 has rotated

proxy 2 10 to continue drawing a single line from one side of proxy 2 10 to the other

side. System 100 continues to track the position and orientation of proxy 210 and

modifies the orientation of virtual line 502 accordingly to give the appearance of a

line permanently drawn on the surface of proxy 210.

[0076] Referring now to FIG. 7, system 100 can be used to draw any

kinds of shapes including, but not limited to: circles, ellipses, triangles, squares,

rectangles, trapezoids, pentagons, hexagons, regular polygons, irregular polygons

as well as any other kinds of shapes. In the current embodiment, user 200 may

draw virtual star shape 702 onto the side of proxy 2 10 using interacting device

108.

[0077] System 100 can include provisions for applying different colors to

a design for an article. In some embodiments, system 100 can be configured with

one or more color palettes. A color palette may allow a user to select a color to be

applied to any portion of a proxy. Various types of color palettes are known in the

art and can include any type of color palette found in graphical editing software.

[0078] Referring to FIG. 8, system 100 may include color palette 802. In

some cases, color palette 802 may comprise a color-wheel type color palette. In

other cases, color palette 802 may provide a plurality of boxes with different

colors. User 200 may select a color from color palette 802 by pointing interacting

device 108 at the desired color. In this embodiment, user 200 may select color 804

from color palette 802. This has the effect of changing the color of proxy 210 to

color 804. In particular, system 100 may generate virtual coloring image 8 10 with

color 804 that is applied over proxy 2 10 . Virtual coloring image 8 10 has the

approximate size, shape and orientation of proxy 2 10 so as to give the

appearance that proxy 2 10 has been painted with color 804. Moreover, virtual line

502 and virtual star shape 702 are superimposed over virtual coloring image 8 10 .



[0079] It will be understood that when user 200 rotates proxy 210 or

when user 200 moves so as to change the perspective of proxy 2 10, system 100

continuously adjusts the orientation and position of virtual coloring image 8 10,

virtual star shape 702 and virtual line 502 to give the appearance that these design

elements have been permanently applied to the three dimensional proxy.

[0080] Referring now to FIGS. 9 and 10, virtual colors for proxy 2 10 can

also be configured on local portions of proxy 2 10 . In the current embodiment, user

200 may select toe portion 2 11 of proxy 2 10 using interacting device 108. In some

cases, to select toe portion 2 11, user 200 may set interacting device 108 to

function as a selection tool. In other cases, user 200 may select a coloring tool

from a virtual menu and then select the desired portion of proxy 2 10 for coloring.

[0081] In some cases, color palette 902 may appear as user 200 selects

toe portion 2 11 using interactive device 108. In some cases, toe portion 2 11 may

be highlighted using virtual boundary 9 10 . At this point, as seen in FIG. 10, user

200 may select a color for toe portion 2 11 using color palette 902. This color may

then be applied throughout toe portion 2 11.

[0082] Although the current embodiment shows a user modifying the

color of toe portion 2 11, in other cases, a user could modify any other portion of

proxy 2 10 . Other portions that could be colored include, but are not limited to: a

midfoot portion, a heel portion, a lower portion, an upper portion, a medial portion,

a lateral portion as well as any other portion of proxy 2 10 . In embodiments where

proxy 2 10 comprises a sole portion and an upper portion, a user could separately

modify the color of the sole portion and/or the upper portion. In addition, in

embodiments where a proxy includes a lacing portion that includes laces or

markings indicating the location of laces, a user could modify the color of the

lacing portion.

[0083] Referring now to FIGS. 11 and 12, user 200 may apply one or

more virtual graphics to proxy 2 10 . In this case, user 200 may select first graphic

322 from graphics menu 320 using interacting device 108. User 200 may then

place first graphic 322 on the surface of proxy 210 by contacting proxy 2 10 with



interacting device 108. At this point, system 100 may automatically adjust the

appearance of first graphic 322 so first graphic 322 appears to be physically

located on proxy 2 10 . Moreover, as proxy 2 10 is moved and rotated, system 100

may adjust the orientation and position of first graphic 322 accordingly. Although

the current embodiment illustrates a single graphic being applied to proxy 2 10, in

other embodiments two or more graphics could be applied to proxy 2 10 .

[0084] Generally, virtual graphics applied to a proxy could be

predesigned graphics or custom designed graphics. For example, in some cases,

a user could create a custom designed graphic using system 100 and store the

graphic in graphics menu 320. This allows a user to retrieve the graphic at any

time for application to a proxy. In other embodiments, system 100 could provide a

set of predesigned graphics.

[0085] Referring to FIG. 13, user 200 may delete portions of a virtual

object using eraser tool 1302. In this case, user 200 may erase portions of virtual

line 1304 by touching interacting device 108 to the portion of proxy 2 10 associated

with virtual line 1304. This has the effect of deleting a portion of virtual line 1304.

[0086] In some embodiments, system 100 could provide a user with one

or more pre-existing designs or template designs. Template designs may include

any design for a proxy that has been created prior to the current design session.

In some cases, template designs could be provided by a proprietor. In other

cases, template designs could be created by a user during a previous design

session.

[0087] FIGS. 14 through 16 illustrate the use of an embodiment of

system 100 for working with template designs. Referring to FIG. 14, user 200 may

select a template design from template menu 1402. In this case, template menu

1402 includes first template design 141 0 and second template design 141 2 . User

200 has selected first template design 1410 using interacting device 108. With

first template design 141 0 selected, a set of virtual design elements are

automatically generated and displayed over proxy 210. For example, in the

current embodiment, first template design 141 0 includes virtual upper trim 1420,



virtual stripe 1422 and virtual upper panel 1424. This arrangement allows a user

to modify an existing design, rather than having to create a design for an article

from scratch.

[0088] Upon selecting a template design for proxy 210, user 200 may

modify the design using any of the graphics tools discussed previously or any

other known graphics tools. For example, referring to FIG. 15, user 200 may add

virtual border 1502 around virtual upper panel 1424 using a drawing tool. In

addition, as seen in FIG. 16, a user may modify the color of virtual upper panel

1424 using color palette 1602.

[0089] Using this arrangement, a user may make modifications to

existing designs to produce articles with new and unique design characteristics. A

designer could use this feature when designing a successor to a current model of

footwear. For example, some articles may be redesigned on an approximately

annual basis. The configuration discussed here would allow a designer to select a

template design corresponding to the most recent model of footwear from the

previous year and start redesigning the footwear immediately, rather than having

to start with a blank design.

[0090] System 100 may include provisions for applying virtual designs to

various types of proxies. In some cases, system 100 could be configured for use

with fully formed articles, rather than models of the articles. For example, in

situations where system 100 is used for designing an article of footwear, the proxy

could be a specific type of shoe rather than a footwear last.

[0091] FIG. 17 illustrates an embodiment of system 100 that uses an

article of footwear for proxy 17 10 rather than a footwear last. Referring to FIG. 17,

proxy 17 10 comprises upper 1720 and sole structure 1722. In addition, upper

1720 includes first design element 1730 and second design element 1732. These

design elements are physical design elements that are part of proxy 171 0 . In

some cases, using an article of footwear for proxy 171 0 may help a user to

visualize the final manufactured product.



[0092] In this embodiment, user 200 may apply virtual line 1740 to proxy

1710 using interactive device 108. As user 200 drags interacting device 108

across the surface of proxy 17 10, virtual line 1740 is displayed on screen 240 over

proxy 17 10 . This gives the appearance of a line that has been created on proxy

17 10 . With this arrangement, a user can modify the design of an existing article of

footwear by applying virtual objects or virtual images to the article of footwear

using system 100.

[0093] For purposes of clarity, the current embodiments illustrate

designing an article with various lines, colors, graphics as well as other kinds of

indicia. However, it should be understood that in other embodiments, additional

sorts of components for an article could be designed using an augmented reality

design system. In some cases, design lines produced using an augmented reality

design system could represent functional features of an article.

[0094] In some embodiments, a design system could be used for

designing various physical and/or functional components including, but not limited

to: straps, heel counters, toe caps, outsoles, midsoles, laces, as well as other

functional components for an article. For example, in one embodiment, a user

could design an outsole for a sole by drawing a traction pattern on the bottom

surface of a proxy. In another example, a user could draw a strap onto a portion

of a proxy. As another example, a user could draw one or more inserts that may

be utilized with one or more portions of an article. Examples of straps and inserts

that could be designed using an augmented reality design system can be found in

Gerber, U.S. patent number (now U.S. patent application number

12/o358,234) directed to an Article of Footwear with a Customizable Upper; the

entirety of which is hereby incorporated by reference.

[0095] In some embodiments, design lines indicating outsole patterns,

straps, heel counters as well as any other functional components may be used by

a proprietor to design a finished article. In some cases, a system can include

provisions for distinguishing between functional design lines (for example, lines

indicating a heel counter) and decorative design lines (for example, lines indicating



one or more stripes). In some cases, design lines intended to be associated with

functional components could be stored with additional information so that a

proprietor can easily distinguish between different types of design lines. In other

cases, however, each design line may be stored in a substantially similar manner

and a proprietor may rely on context or other cues to distinguish functional design

lines from design lines used for decoration.

[0096] Referring now to FIG. 18, in some cases, system 100 may

prompt a user when a design session has concluded. For example, in the current

embodiment, user 200 has finished creating a design for an article using proxy

1810. In particular, user 200 has applied virtual design elements 18 12 to proxy

1810 using system 100. At this point, system 100 may prompt user 200 to

determine if the design should be finalized. In some cases, dialogue box 1850

may be displayed for user 200. In this case, user 200 indicates that the he is done

designing an article using interacting device 108.

[0097] The finalized design may be submitted to a proprietor for

purposes of manufacturing a finalized article of footwear. As seen in FIG. 19, in

some cases, the finalized design may be transmitted to computing device 1902 of

a proprietor through network 112 . At this point, the proprietor may manufacture an

article of footwear using the finalized design.

[0098] FIG. 20 illustrates an embodiment of a process of creating an

article that has been designed using system 100. In this embodiment, some of the

following steps may be performed by any proprietor configured to manufacture

and/or sell articles. Also, some of the steps may be performed by a customer or

any other user of system 100. In addition, it will be understood that in other

embodiments one or more of the following steps may be optional.

[0099] During step 2002, a user may design an article using augmented

reality design system 100. Methods and tools for designing an article in this

manner have been discussed in detail above. Next, during step 2004, the design

may be received by a proprietor. The proprietor can include any of the various

operations on the manufacturing side, including the operations responsible for



parts, labor, and/or retail of the article of footwear, as well as other manufacturing

side operations. Next, during step 2006, an article may be manufactured

according the design submitted by the user. This step can be accomplished using

any known manufacturing technology. Examples of one type of manufacturing

technology that could be used is disclosed in U.S. Serial No. 11/612,320, filed on

December 18, 2006, the entirety of which is hereby incorporated by reference.

[00100] As previously discussed, an augmented reality design system

can be used for designing any kind of article. In some embodiments, an

augmented reality design system can include provisions for designing articles of

clothing. In an exemplary embodiment, an augmented reality design system can

include provisions for designing shirts and pants.

[00101] FIGS. 2 1 through 23 illustrate an embodiment of augmented

reality design system 100 that is configured for designing various articles of

clothing. In this case, system 100 may be used with proxy 2100. Proxy 2 100 may

have the general form of a full length mannequin. In particular, proxy 2100

includes upper portion 2 102 that may be used to design various articles that are

worn on the torso and arms including t-shirts, long sleeve shirts, button-up shirts,

sweaters, vests, jackets as well as any other kinds of articles. Proxy 2 100 may

also include lower portion 2 104 that may be used to design various articles that

are worn on the legs including pants, jeans, khakis, shorts, skirts, swimsuits as

well as any other kinds of articles. Moreover it will be understood that proxy 2 100

can be used for designing articles that extend over both upper portion 2 102 and

lower portion 2 104, including, but not limited to: dresses, suits, swimsuits, uniforms

of various kinds as well as any other kinds of articles.

[00102] Generally, the various graphic tools for creating designs for

articles of footwear that have been discussed in the previous embodiments can

also be applied to creating designs for any other articles including shirts and/or

pants. Referring to FIG. 22, user 200 may create a design for a shirt by applying

virtual images to upper portion 2102. In this case, user 200 may create virtual

stripes 2 110 using interacting device 108. In addition, as seen in FIG. 23, user



200 may create a design for a pair of pants by modifying the color of lower portion

2 104 of proxy 2 100 using color palette 2 120.

[00103] The current embodiments are not intended to be limiting and in

other embodiments, system 100 could be used with any other types of proxies for

purposes of designing various different types of articles. As another example,

system 100 can be used with a proxy shaped like a head for the purposes of

designing hats. In still another example, system 100 can be used with a proxy

having a hand-like shape for purposes of designing gloves. Moreover, the system

is not necessarily restricted to use in designing articles that may be worn, as

previously discussed. In another embodiment, system 100 could be used with a

proxy having a bag-like shape for purposes of designing various kinds of bags

including, but not limited to: purses, backpacks, luggage as well as other kinds of

bags.

[00104] In the current embodiment, proxy 2 100 may be blank without any

markings. However, in other embodiments, to facilitate designing an article, proxy

2 100 could include various types of markings that indicate the approximate

locations of various features for an article of clothing. For example, in one

embodiment, proxy 2 100 could include marking indicating the boundaries of a

short sleeve shirt that may be associated with proxy 2 100. In another

embodiment, proxy 2 100 could include markings indicating the boundaries of a

pair of pants that may be associated with proxy 2 100. In some cases, providing

additional markings may allow a user to adapt the design to various different

features of the article of clothing. Furthermore, it will be understood that in some

cases these markings could be physically provided on proxy 2 100 and in other

cases such markings could be applied virtually using system 100.

[00105] In addition, in some cases, a user could place an article of

clothing directly onto proxy 2 100. For example, to design a shirt, a user could

place a shirt onto upper portion 2 102 of proxy 2 100. Then, using system 100, the

user could apply various virtual design elements to the shirt. Similarly, a user



could place a pair of pants onto lower portion 2 104 of proxy 2100 and apply

various virtual design elements to the pants.

[00106] An augmented reality design system can include provisions for

applying virtual images to a proxy without the use of a display device. In some

cases, a virtual image may be superimposed directly onto a proxy. In an

exemplary embodiment, a virtual image may be projected directly onto a proxy for

purposes of designing an article in real time.

[00107] FIG. 24 illustrates another embodiment of augmented reality

design system 2400, also referred to hereafter as system 2400. System 2400 may

include substantially similar systems and components to system 100 discussed

above. For example, system 2400 may include computing device 2402.

Computing device 2402 may be any type of computer, including either a desktop

or a laptop computer. In other embodiments, computing device 2402 may be any

type of device that includes a display, a processor, and the ability to transmit and

receive data from one or more external sources. Examples of such devices

include, but are not limited to: PDA's, cell phones, as well as other types of

devices.

[00108] System 2400 can include provisions for superimposing virtual

images or virtual objects directly onto a proxy of some kind. In some

embodiments, system 2400 can include projecting device 2404. Projecting device

2404 may be any type of projector that is known in the art. Examples of projecting

devices that may be used in augmented reality systems are known in the art. In

an exemplary embodiment, projecting device 2404 may be a digital projector.

[00109] System 2400 can include provisions for capturing visual

information. In some embodiments, system 2400 can include imaging device

2406. Imagine device 2406 can be any device capable of sensing optical

information. In some cases, imaging device 2406 can be a camera. In some

cases, imaging device 2406 may be a video camera of some kind. Examples of

different types of video cameras that could be used include charge coupled device

(CCD) cameras, complementary metal-oxide-semiconductor (CMOS) cameras,



other types of active pixel sensor cameras as well as any other type of video

cameras.

[001 10] Generally, imaging device 2406 can be disposed in any location

with respect to various components of system 2400. In some cases, imaging

device 2406 can be stationary. In other cases, imaging device 2406 can be

mounted to another component of system 2400. In an exemplary embodiment,

imaging device 2406 may mounted to a user in some way. For example, in one

embodiment, imaging device 2406 may be mounted to a headset of some kind

worn by the user. In other cases, however, imaging device 2406 may be disposed

in a stationary location with respect to a user and/or a proxy.

[001 11] System 2400 can include provisions for interacting with an

augmented reality environment. In some cases, system 2400 can include

interacting device 2408. Interacting device 2408 may take any form. In some

cases, interacting device 2408 could comprise a stylus. For example, interacting

device 2408 could comprise a stylus similar to the kind used with personal digital

assistants (PDAs), in which the stylus is a substantially monolithic component that

is used for applying pressure to a display. In the current embodiment, interacting

device 2408 is a substantially monolithic component with the approximate shape

of a pen. In other cases, however, interacting device 2408 could have any other

shape, size and composition.

[001 12] In some embodiments, one or more components of system 2400

may communicate with computing device 2402. In some cases, imaging device

2406 may communicate with computing device 2402. Additionally, in some cases,

projecting device 2404 may communicate with computing device 2402. Imaging

device 2406 and projecting device 2404 could communicate with computing

device 2402 using any type of wireless and/or wired connections. In some cases,

imaging device 2406 and projecting device 2404 can communicate with computing

device 2402 using a network of some kind. Examples of such networks include,

but are not limited to: personal area networks, local area networks, wide area

networks, client-server networks, peer-to-peer networks, as well as other types of



networks. In some cases, a wireless local or personal area network using the

Bluetooth. RTM. protocol is used to facilitate communication between computing

device 2402 and imaging device 2406 and/or projecting device 2404. With this

arrangement, images gathered from imaging device 2406 can be received by

computing device 2402 and combined with virtual information. The combined

information can then be transmitted back to projecting device 2404 to be projected

onto a proxy. In particular, this allows system 2400 to augment the appearance of

a proxy with one or more virtual objects or images.

[001 13] Although the current embodiment uses a single imaging device,

other embodiments could include two or more imaging devices. Moreover, it will

be understood that in other embodiments any other kinds of sensors could be

used with system 2400. An example of a system using additional kinds of sensors

is discussed in detail below.

[001 14] For purposes of clarity, system 2400 is shown with a single

projecting device in the current embodiment. By rotating a proxy, a single

projecting device may be used to generate virtual images onto various different

sides of the proxy so as to give the appearance of the virtual images being part of

the proxy. However, in some cases where a user may walk around a stationary

proxy to view different sides, it may be necessary to use more than one projecting

device to simultaneously apply virtual images to multiple sides of the proxy.

Therefore, in other embodiments, system 2400 could include two or more

projecting devices.

[001 15] Although computing device 2402 is shown as a stand-alone

computer in the current embodiment, in other embodiments, computing device

2402 could be integrated with other components of system 2400. For example, in

another embodiment, computing device 2402 could be integrated with projecting

device 2404. In particular, projecting device 2404 could include provisions for

processing optical information received by imaging device 2406 as well as for

generating virtual images to be projected directly onto a proxy. In still other

embodiments, computing device 2402 could be integrated with any other



components of system 2400. In another example, computing device 2402 could

be a portable device that may be worn or carried by a user to enhance the

portability of system 2400. Furthermore, in some embodiments, computing device

2402 may not be located near various components of system 2400. For example,

in another embodiment, imaging device 2406 and projecting device 2404 may

communicate remotely with computing device 2402 using a network as discussed

above.

[001 16] System 2400 can include provisions for communicating with

proprietor 241 0 . In some cases, computing device 2402 and proprietor 241 0 can

communicate using network 241 2 . Generally, network 241 2 can be any type of

network including any of the networks discussed above.

[001 17] FIGS. 25 through 29 are intended to illustrate the operation of an

embodiment of system 2400. Referring to FIG. 25, system 2400 may be used with

proxy 251 0 for purposes of designing an article. In this case, proxy 251 0 has a

footwear last-like geometry and may be used for designing articles of footwear. In

other embodiments, however, system 2400 could be used with any other type of

proxy for purposes of designing any kind of articles. Examples of other articles

that could be designed using system 2400 include any of the articles discussed

previously as well as any other kinds of articles.

[001 18] In the current embodiment, proxy 251 0 is disposed on workbench

2560. In other cases, however, proxy 251 0 could be disposed on a stand of some

kind. In addition, imaging device 2406 and projecting device 2404 are mounted to

first tripod 2450 and second tripod 2452, respectively. In other cases, however,

imaging device 2406 and/or projecting device 2404 could be set up in any other

manner.

[001 19] Referring to FIG. 25, projecting device 2404 may be configured to

project images onto proxy 251 0 . At this point, since no virtual image has been

created by user 2500, projecting device 2404 may not project any images onto

proxy 251 0 . However, as user 2500 contacts proxy 251 0 with interacting device

2408, system 2400 may be configured to generate virtual line 2602, as seen in



FIG. 26. In particular, as imaging device 2406 may be used to track the locations

of proxy 251 0 as well as interacting device 2408. As interacting device 2408

contacts proxy 251 0, system 2400 automatically generates a mark at the contact

point. This mark is projected by projecting device 2404 directly onto proxy 251 0 .

As user 2500 drags interacting device 2408 across a portion of proxy 2510, a line

is generated substantially immediately and projected onto proxy 251 0 using

projecting device 2404. With this arrangement, user 2500 sees proxy 251 0 as

having a modified appearance though no actual line has been physically drawn on

proxy 251 0 . In other words, virtual line 2602 is projected onto proxy 251 0 so as to

appear to be a part of proxy 251 0 .

[00120] Referring now to FIG. 27, user 2500 may rotate proxy 251 0 to

continue drawing virtual line 2602. As proxy 251 0 is rotated, system 2400

modifies the orientation of virtual line 2602 accordingly so that virtual line 2602

continues to appear as a line that is permanently drawn onto proxy 2510. This

reorientation of virtual line 2602 may be accomplished by tracking the position and

orientation of proxy 2510 and recalculating a new version of virtual line 2602 to

accommodate changes in the position and orientation of proxy 2510.

[00121] System 2400 can include provisions for allowing a user to interact

with one or more design tool menus. In some cases, system 2400 can include

menus that are visible to a user. In an exemplary embodiment, system 2400 can

project one or more menus onto a surface using projecting device 2404.

[00122] Referring to FIGS. 28 and 29, system 2400 can include tool

palette 2802 and color palette 2804. In this case, tool palette 2802 and color

palette 2804 are virtual palettes. Furthermore, tool palette 2802 and color palette

2804 may be projected onto surface 281 0, so that tool palette 2802 and color

palette 2804 are visible to user 2500.

[00123] Generally, system 2400 may be configured to project virtual

menus onto any type of surface including, but not limited to: floors, walls, tables,

as well as any other kind of surfaces. Moreover, in some cases, a design system

could be configured with specially designed surfaces for receiving projected



images of menus. In still other cases, menus could be projected directly onto a

portion of a proxy. In the current embodiment, surface 281 0 is wall portion of

workbench 2560.

[00124] Referring to FIG. 29, user 2500 may change the color of proxy

2510 using color palette 2804. In particular, user 2500 may move interacting

device 2408 to a portion of surface 2810 corresponding to color palette 2804.

System 2400 may detect the position of interacting device 2408 and determine

that interacting device 2408 is selecting a portion of color palette 2804

corresponding to color 2902.

[00125] An augmented reality design system can include provisions for

displaying a combination of real-world images and virtual images on a stationary

display device. For example, in one embodiment, virtual images may be

combined with real-world images and displayed on a computer monitor or screen.

[00126] FIGS. 30 through 32 illustrate an embodiment of augmented

reality design system 3000, also referred to simply as system 3000. System 3000

can include one or more components. In one embodiment, system 3000 may

include computing device 3002. Computing device 3002 may be any type of

computer, including either a desktop or a laptop computer. In other embodiments,

computing device 3002 may be any type of device that includes a display, a

processor, and the ability to transmit and receive data from one or more external

sources. Examples of such devices include, but are not limited to: PDA's, cell

phones, as well as other types of devices.

[00127] System 3000 can include provisions for displaying an augmented

reality image for a user. In some embodiments, system 3000 can include display

device 3004. Display device 3004 can be any type of display including, but not

limited to: a computer screen or monitor, a head mounted unit, a projection based

display as well as any other kind of display. In the current embodiment, display

device 3004 may comprise a computer monitor that is associated with computing

device 3002.



[00128] System 3000 can include provisions for capturing visual

information. In some embodiments, system 3000 can include imaging device

3006. Imagine device 3006 can be any device capable of sensing optical

information. In some cases, imaging device 3006 can be a camera. In some

cases, imaging device 3006 may be a video camera of some kind. Examples of

different types of video cameras that could be used include charge coupled device

(CCD) cameras, complementary metal-oxide-semiconductor (CMOS) cameras,

other types of active pixel sensor cameras as well as any other type of video

cameras.

[00129] Generally, imaging device 3006 can be disposed in any location

with respect to various components of system 3000. In some cases, imaging

device 3006 can be stationary. In other cases, imaging device 3006 can be

mounted to another component of system 3000. In an exemplary embodiment,

imaging device 3006 may mounted to a user in some way. For example, in one

embodiment, imaging device 3006 may be mounted to a headset of some kind

worn by the user. In other cases, however, imaging device 3006 may be disposed

in a stationary location with respect to a user and/or a proxy. As an example, in

the current embodiment, imaging device 3006 may be mounted to tripod 3050

(see FIG. 3 1) . In still other embodiments, imaging device 3006 could be a

webcam type camera that may be mounted to a portion of computing device 3002.

[00130] System 3000 can include provisions for interacting with an

augmented reality environment. In some cases, system 3000 can include

interacting device 3008. Interacting device 3008 may take any form. In some

cases, interacting device 3008 could comprise a stylus. For example, interacting

device 3008 could comprise a stylus similar to the kind used with personal digital

assistants (PDAs), in which the stylus is a substantially monolithic component that

is used for applying pressure to a display. In the current embodiment, interacting

device 3008 is a substantially monolithic component with the approximate shape

of a pen. In other cases, however, interacting device 3008 could have any other

shape, size and composition.



[00131] In some embodiments, one or more components of system 3000

may communicate with computing device 3002. In some cases, imaging device

3006 may communicate with computing device 3002. Additionally, in some cases,

display device 3004 may communicate with computing device 3002. Imaging

device 3006 and display device 3004 could communicate with computing device

3002 using any type of wireless and/or wired connections. In some cases,

imaging device 3006 and display device 3004 can communicate with computing

device 3002 using a network of some kind. Examples of such networks include,

but are not limited to: personal area networks, local area networks, wide area

networks, client-server networks, peer-to-peer networks, as well as other types of

networks. In some cases, a wireless local or personal area network using the

Bluetooth. RTM. protocol is used to facilitate communication between computing

device 3002 and imaging device 3006 and/or display device 3004. With this

arrangement, images gathered from imaging device 3006 can be received by

computing device 3002 and combined with virtual information. The combined

information can then be transmitted back to display device 3004 to be displayed

for a user. In particular, this allows system 3000 to augment the view of a user

with one or more virtual objects or images.

[00132] Although the current embodiment uses a single imaging device,

other embodiments could include two or more imaging devices. Moreover, it will

be understood that in other embodiments any other kinds of sensors could be

used with system 3000. An example of a system using additional kinds of sensors

is discussed in detail below.

[00133] Although computing device 3002 is shown as a stand-alone

computer in the current embodiment, in other embodiments, computing device

3002 could be integrate with other components of system 3000. For example, in

another embodiment, computing device 3002 could be integrated with display

device 3004. In particular, display device 3004 could include provisions for

processing optical information received by imaging device 3006 as well as for

generating virtual images to be displayed in display device 3004. In still other



embodiments, computing device 3002 could be integrated with any other

components of system 3000. In another example, computing device 3002 could

be a portable device that may be worn or carried by a user to enhance the

portability of system 3000. Furthermore, in some embodiments, computing device

3002 may not be located near various components of system 3000. For example,

in another embodiment, imaging device 3006 and display device 3004 may

communicate remotely with computing device 3002 using a network as discussed

above.

[00134] Referring to FIGS. 3 1 and 32, user 3 100 may create a design for

an article using proxy 3 110 with system 3000. It will be understood that system

3000 may provide substantially similar design tools and menus to the design tools

and menus discussed with respect to the earlier embodiments. Moreover, in the

current embodiment, user 3100 may view real-world images and virtual images on

display device 3004. As user 3100 applies various virtual design elements to

proxy 3 110 using interacting device 3008, the appearance of proxy 3 110 as seen

on display device 3004 may be modified accordingly.

[00135] Although the previous embodiments include systems that utilize

optical recognition software for purposes of tracking the motion and locations of a

proxy and an interacting device, in other embodiments one or more components

could be configured with additional sensors. In some cases, a design system

could include a proxy with sensors or other devices configured to detect

interactions with an interacting device. Likewise, in some cases, a design system

could include an interacting device with one or more sensors for detecting

interactions with a proxy. Moreover, in some cases, sensors and/or other devices

in a proxy can be used to detect the location and/or orientation of the proxy. In a

similar manner, a sensor in an interacting device can be used to detect the

location and/or orientation of the interacting device. A computing device may then

receive information from one or more sensors to determine where the user is

pointing the interacting device with respect to the proxy. By using sensors, a

design system may be capable of precisely calculating the relative locations and



orientations of a proxy and an interacting device for purposes of applying one or

more virtual design elements to the proxy.

[00136] While various embodiments of the invention have been

described, the description is intended to be exemplary, rather than limiting and it

will be apparent to those of ordinary skill in the art that many more embodiments

and implementations are possible that are within the scope of the invention.

Accordingly, the invention is not to be restricted except in light of the attached

claims and their equivalents. Also, various modifications and changes may be

made within the scope of the attached claims.



WHAT IS CLAIMED IS:

1. A method of designing an article, comprising the steps of:

viewing a proxy on a display device, the proxy existing in a real-world

environment;

contacting the proxy with an interacting device to create a virtual design for

the article; and

wherein the virtual design is displayed on the display device so as to

appear to be a part of the proxy.

2 . The method according to claim 1, wherein the article is an article of

footwear.

3 . The method according to claim 2, wherein the proxy is a footwear last.

4 . The method according to claim 2, wherein the proxy is an article of

footwear.

5 . The method according to claim 1, wherein the display device is a head

mounted display that is worn by a user.

6 . The method according to claim 1, wherein the display device is a video

monitor associated with a computing device.

7 . The method according to claim 1, wherein the method further includes a

step of manufacturing the article using the virtual design.



8 . A method of designing an article, comprising the steps of:

contacting a portion of a proxy with an interacting device to create a virtual

design for the article;

projecting the virtual design onto the proxy; and

wherein the virtual design is projected onto the proxy so as to appear to be

a part of the proxy.

9 . The method according to claim 8, wherein a projecting device is used to

project the virtual design onto the proxy.

10 . The method according to claim 9, wherein the projecting device is a video

projector.

11. The method according to claim 8, wherein the proxy is a mannequin.

12 . The method according to claim 11, wherein the article is an article of

clothing.

13 . The method according to claim 11, wherein the article is a shirt.

14. The method according to claim 11, wherein the article is a pair of pants.

15 . The method according to claim 8, wherein the method further includes a

step of manufacturing the article using the virtual design.



16 . A method of designing an article, comprising the steps of:

viewing a proxy on a display device, the proxy existing in a real-world

environment and wherein a portion of the proxy has a first color;

contacting the portion of the proxy with an interacting device; and

thereby modifying the apparent color of the proxy as seen on the display

device so that the color of the portion is changed from the first color to a second

color that is different from the first color.

17 . The method according to claim 16, wherein the step of modifying the

apparent color of the proxy as seen on the display device comprises a step of

creating a virtual design element corresponding to the portion of the proxy and

wherein the virtual design element has the second color.

18 . The method according to claim 16, wherein the proxy has the approximate

shape of a human body.

19 . The method according to claim 18, wherein the article is an article of

clothing.

20. The method according to claim 18, wherein the article is a hat.

2 1 . The method according to claim 18, wherein the article is a glove.



22. A method of designing an article, comprising the steps of:

selecting a color from a virtual color palette associated with a proxy, the

proxy existing in a real-world environment and wherein a portion of the proxy has a

first color;

contacting the portion of a proxy with an interacting device;

projecting a second color onto the portion of the proxy substantially

immediately after the interacting device has contacted the portion; and

thereby changing the apparent color of the portion.

23. The method according to claim 22, wherein the proxy has the approximate

shape of a foot.

24. The method according to claim 23, wherein the article is an article of

footwear.

25. The method according to claim 22, wherein the interacting device is a

stylus.

26. The method according to claim 22, wherein the interacting device is pen

shaped.

27. The method according to claim 24, wherein the portion of the proxy

corresponds to an upper of the article of footwear.



28. A method of designing an article, comprising the steps of:

viewing a proxy on a display device, the proxy existing in a real-world

environment;

contacting the proxy with an interacting device;

displaying the virtual line on the display device substantially immediately

after contacting the proxy with the interacting device; and

wherein the virtual line is displayed on the display device so as to appear to

be a part of the proxy.

29. The method according to claim 28, wherein the virtual line is applied directly

to a surface of the proxy.

30. The method according to claim 28, wherein the virtual line is a curved line

that corresponds to the contours of the proxy.

3 1 . The method according to claim 28, wherein the virtual line is nonlinear.

32. The method according to claim 28, wherein a thickness of the virtual line

can be modified.

33. The method according to claim 28, wherein two or more virtual lines are

applied to the proxy.

34. The method according to claim 28, wherein a virtual graphic is applied to

the proxy using the interacting device.



35. A method of designing an article, comprising the steps of:

contacting a proxy with an interacting device;

projecting a virtual line onto the proxy substantially immediately after the

interacting device has contacted the proxy; and

wherein the virtual line is projected onto the proxy so as to appear to be a

part of the proxy.

36. The method according to claim 35, wherein the virtual line is projected

directly onto a surface of the proxy.

37. The method according to claim 35, wherein the virtual line has a shape that

corresponds to a shape of the proxy.

38. The method according to claim 35, wherein the virtual line has a curved

shape.

39. The method according to claim 35, wherein the virtual line has a linear

shape.

40. The method according to claim 35, wherein the virtual line has a nonlinear

shape.

4 1 . The method according to claim 35, wherein multiple virtual lines are

projected onto to the proxy.



42. An augmented reality design system, comprising:

an imaging device for receiving images from a real-world environment;

an interacting device for interacting with a proxy in the real world

environment;

a computing device capable of generating virtual images;

a display device for viewing at least one virtual image superimposed onto

the proxy;

a virtual menu that may be displayed on the display device, wherein the

virtual menu is associated with a location in the real world environment and

wherein a user can interact with the virtual menu by placing the interacting device

in the location; and

wherein the virtual menu can be used to apply a virtual design element to

the proxy.

43. The design system according to claim 42, wherein the virtual menu includes

a color palette.

44. The design system according to claim 42, wherein the virtual menu includes

a drawing tool.

45. The design system according to claim 42, wherein the virtual menu includes

a letter tool.

46. The design system according to claim 42, wherein the virtual menu includes

a virtual graphic.

47. The design system according to claim 42, wherein the virtual menu includes

an eraser tool.



48. The design system according to claim 42, wherein the virtual menu includes

a selection tool.

49. An augmented reality design system, comprising:

an imaging device for receiving images from a real-world environment;

an interacting device for interacting with a proxy in the real world

environment;

a computing device capable of generating virtual images;

a projecting device for projecting at least one virtual image onto the proxy;

a virtual menu that may be projected onto a location in the real-world

environment and wherein a user can interact with the virtual menu by placing the

interacting device in the location; and

wherein the virtual menu can be used to apply a virtual design element to

the proxy.

50. The design system according to claim 49, wherein the virtual design

element is a virtual line.

5 1 . The design system according to claim 49, wherein the virtual design

element corresponds to a color.

52. The design system according to claim 49, wherein the virtual design

element is a virtual graphic.
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