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SYSTEM AND METHOD FOR
COLLABORATIVE SHOPPING, BUSINESS
AND ENTERTAINMENT

[0001] This application claims the benefit of Provisional
Application No. 61/064,716, filed Mar. 21, 2008, which is
hereby incorporated herein by reference.

FIELD

[0002] The embodiments described herein relate generally
to immersive online shopping, entertainment, business, travel
and product modeling, in particular to a method and system
for modeling of apparel items online in a collaborative envi-
ronment.

BACKGROUND

[0003] Times have changed. There has been a dramatic rise
in nuclear families and this coupled with increasing global-
ization is affecting the way we live, work, and interact. But
humans will continue to remain human; the human instinct to
form communities, stay connected, interact and collaborate
still exists. There is a need to facilitate and ease these pro-
cesses in a new era of ever-growing population and informa-
tion where time is precious. The experience of real face-to-
face interaction is often missing. Technology has to emulate
components of real experiences and human factors in order
for users to be fully satisfied.

[0004] An ever growing segment of the population is rely-
ing on the Internet to purchase various products and services.
Offerings such as those related to travel have become ever
more popular with respect to online purchasing. As users are
generally familiar with their travel requirements, and
adequate information is provided online for users to make
their travel decisions, many users make all of their travel
bookings online.

[0005] While there has been an increase in the percentage
of people purchasing items of apparel online, it has not mir-
rored the percentages of people that purchase goods and
services such as travel packages online. One of the main
reasons for the different rates of adoption is because of the
requirements associated with purchasing items of apparel.
One of the main requirements when purchasing apparel
whether purchased online or through a conventional estab-
lishment is to ensure that the item fits. The determination of
whether an item fits often cannot be made with regards to just
the displayed or stated size of the item. Items from different
manufacturers though of the same size, often fit differently.
Therefore, people often wish to be able to try on the items
before purchasing to determine the suitability of fit, and how
it appears.

[0006] Further, when shopping for items of apparel, people
generally enjoy the social components of shopping. Many
people will often take others to stores when purchasing
apparel for the feedback or even company. As a result of the
limitations associated with current models for online apparel
shopping, the public has not been as ready to adopt such
shopping methods. Methods are needed to facilitate collabo-
ration and decision making, and for emulating reality through
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technology in all facets of the user’s life including work,
business, study, research, travel, legal affairs, family life,
entertainment, and shopping.

SUMMARY

[0007] The methods and systems described herein relate to
online methods of collaboration in community environments.
The methods and systems are related to an online apparel
modeling system that allows users to have three-dimensional
models of their physical profile created. Users may purchase
various goods and/or services and collaborate with other
users in the online environment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a better understanding of the embodiments
described herein and to show more clearly how they may be
carried into effect, reference will now be made, by way of
example only, to the accompanying drawings which show at
least one exemplary embodiment, and in which:

[0009] FIG. 1 is a block diagram of the components of a
shopping, entertainment, and business system;

[0010] FIG. 2 is a block diagram of the components of a
computing device;

[0011] FIG. 3 is a block diagram of the components of a
server application;

[0012] FIG. 4 is a block diagram of the components of a
data store;

[0013] FIG. 5 is a flowchart diagram of an access method;
[0014] FIG. 6A-] illustrate the model generation method;
[0015] FIG. 7A-D illustrate the modes of operation in a

collaborative environment;

[0016] FIG. 8 is an image of a sample main page screen for
shopping;
[0017] FIG. 9 is an image of a sample upload window for

data for model generation;

[0018] FIG. 10 is a image of a sample local application
window and a sample browser window;

[0019] FIG. 11 is an image of a sample facial synthesis
window;
[0020]
window;
[0021] FIG. 12B is an image of a sample constructed pho-
torealistic model,;

[0022] FIG. 12C is another image of a sample constructed
photorealistic model;

FIG. 12A is an image of a sample measurement

[0023] FIG. 13A is an image of a set of non photorealistic
renderings of the user model shown from different view-
points;

[0024] FIG. 13B is an image showing a sample mechanism

that allows users to make body modifications directly on the
user model using hotspot regions;

[0025] FIG. 13C is an image showing a sample ruler for
taking measurements of the user model;

[0026] FIG. 14 is an image of a sample environment man-
ager;

[0027] FIG. 15A is an image of a sample user model envi-
ronment;

[0028] FIG. 15B is an image illustrating sample features of

collaborative shopping;

[0029] FIG. 16 is a sample image of a component of a
Shopping Trip management panel;

[0030] FIG. 17 is an image of a sample friends manager
window;
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[0031] FIG. 18 is an image of a sample friendship manage-
ment window;

[0032] FIG. 19 is an image of a sample chat window;
[0033] FIG. 20 is an image of a sample collaborative envi-
ronment;

[0034] FIG. 21A-G are images illustrating Split-Bill fea-
tures;

[0035] FIG. 22 is an image of a sample apparel display
window;

[0036] FIG. 23 is an image of a shared item window;
[0037] FIG.241s animage ofa sample fitting room window

in a browser window;

[0038] FIG. 25 is an image of a sample wardrobe item;
[0039] FIG.261s animage ofa sample wardrobe consultant
window;

[0040] FIG. 27 is an image describing a sample instance of

user interaction with the wardrobe and fitting room;

[0041] FIG. 28 is an image of a sample 3D realization of a
virtual wardrobe;

[0042] FIG. 29A is an image showing sample visual
sequences displayed to a user while the apparel and hair is
being modeled and fitted on the user model.

[0043] FIG. 29B is an image illustrating sample mecha-
nisms available to the user for making body adjustments to
their user model,

[0044] FIG.29C is an image showing sample product cata-
logue views available to the user and a sample mechanism for
trying on a product in the catalogue on the user model;
[0045] FIG. 30 is an image showing sample visualization
schemes for fit information with respect to the body surface;
[0046] FIG. 31 is an image of a sample browser main page
screen and a sample local application screen, showing sample
features;

[0047] FIG. 32 is an image of a sample user model envi-
ronment;
[0048] FIG. 33 is an image of a sample user model envi-

ronment with sample virtual components;

[0049] FIG. 34 is an image where a sample user model
music video is shown;

[0050] FIG. 35 is an image showing sample manipulations
of a user model’s expressions and looks;

[0051] FIG.36is an image of a sample virtual store window
showing virtual interaction between a user and a sales service
representative;

[0052] FIG. 37 is an outline of a sample ADF file in XML
format;

[0053] FIG. 38 is a flowchart diagram that provides an

overview of ADF file creation and use;

[0054] FIG. 39A is in image of a sample procedure for a
user to gain access to friends on system 10 from the user’s
account on a social networking site such as Facebook;
[0055] FIG.39B is an image of a sample user account page
on system 10 before a user has logged into Facebook;
[0056] FIG.39Cisanimage ofasample page for accessing
a social networking site (Facebook) through system 10;
[0057] FIG. 39D is animage of a sample user account page
on system 10 after a user has logged into Facebook;

[0058] FIG. 40 is a sample image of a Shopping Trip man-
agement panel;
[0059] FIG. 41A-F are snapshots of a sample realization of

the system discussed with reference to FIG. 20;
[0060] FIG. 42 illustrates a sample interaction between
various parties using system 10;
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[0061] FIG. 43 is an image illustrating sample features of
the hangout zone;

[0062] FIG. 44 is an image of a sample main page in the
hangout zone;

[0063] FIG. 45 is an image of a sample style browser dis-
play window;

[0064] FIG. 46A is an image of another sample main page
for shopping;

[0065] FIG. 46B is an image of a sample store window;
[0066] FIG. 46C is an image of another sample store win-
dow;

[0067] FIG. 46D is an image of sample shopping trip win-
dow;

[0068] FIG. 46F is an image of a user’s sample personal-

ized looks window;

[0069] FIG. 46F is an image of a sample fitting room win-
dow;

[0070] FIG. 46G is an image of another sample fitting room
window;

[0071] FIG. 46H is an image of a sample shopping diary
window;

[0072] FIG. 461 is an image of a sample directory page;
[0073] FIG. 47A-B are sample images illustrating a feature
thatallows users to customize the look and feel of the browser
application;

[0074] FIGS. 48A-F, are images illustrating sample layout

designs and select features of system 10;

[0075] FIGS. 49A-O are images illustrating sample fea-
tures of the AFMS/VOS;

[0076] FIG.49L is an image of the sample storage structure
of the AFMS/VOS;

[0077] FIG. 49M is an image of a sample user accounts
management structure within the AFMS/VOS;

[0078] FIG. 49N is an image that shows sample abstraction
of'asearch query that is fed into the search engine thatis a part
of the AFMS/VOS;

[0079] FIG. 490 is an image of a sample implementation of
the AFMS/VOS as a website;

[0080] FIG. 49P is an image of a sample application man-
agement structure within the AFMS/VOS;

[0081] FIG. 49Q) is an image of an exemplary embodiment
of file tagging, sharing, and searching features in the VOS/
AFMS;

[0082] FIG. 49R is a sample image of a user interface for
filtering search data;

[0083] FIG. 49S is a sample image of an interface to the
object oriented file system;

[0084] FIG. 50 illustrates a sample mobile communication
system when a user is in a store;

[0085] FIG. 51A illustrates a sample communication net-
work demonstrating external connections to system 10;
[0086] FIG. 51B illustrates a sample flowchart showing the
operation of the VS;

[0087] FIG. 52A illustrates an image/video/audio analysis
module for generic scene analysis;

[0088] FIG. 52B illustrates a method for detecting surprise;
[0089] FIG. 53 illustrates a sample interface for broadcast-
ing and collaborative communication;

[0090] FIG. 54A-F novel devices for human-computer
interaction;
[0091] FIG. 55 illustrates an exemplary embodiment of a

method for audio/video/text summarization; and
[0092] FIG. 56 illustrates a sample usage of a collaborative
VS application;
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[0093] It will be appreciated that for simplicity and clarity
of illustration, elements shown in the figures have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements may be exaggerated relative to other
elements for clarity. Further, where considered appropriate,
reference numerals may be repeated among the figures to
indicate corresponding or analogous elements.

DETAILED DESCRIPTION

[0094] It will be appreciated that, for simplicity and clarity
of illustration, where considered appropriate, reference
numerals may be repeated among the figures to indicate cor-
responding or analogous elements or steps. In addition,
numerous specific details are set forth in order to provide a
thorough understanding of the exemplary embodiments
described herein. However, it will be understood by those of
ordinary skill in the art that the embodiments described herein
may be practiced without these specific details. In other
instances, well-known methods, procedures and components
have not been described in detail so as not to obscure the
embodiments described herein. Furthermore, this description
is not to be considered as limiting the scope of the embodi-
ments described herein in any way, but rather as merely
describing the implementation of the various embodiments
described herein.

[0095] The embodiments of the systems and methods
described herein may be implemented in hardware or soft-
ware, or a combination of both. However, preferably, these
embodiments are implemented in computer programs execut-
ing on programmable computers, each comprising at least
one processor, a data storage system (including volatile and
non-volatile memory and/or storage elements), at least one
input device, and at least one output device. For example, and
without limitation, the programmable computer may be a
mainframe computer, server, personal computer, laptop, per-
sonal data assistant, or cellular telephone. A program code is
applied to input data to perform the functions described
herein and generate output information. The output informa-
tion is applied to one or more output devices, in known
fashion.

[0096] Each program is preferably implemented in a high
level procedural or object-oriented programming and/or
scripting language to communicate with a computer system.
However, the programs can be implemented in assembly or
machine language, if desired. In any case, the language may
be a compiled or interpreted language. Each such computer
program is preferably stored on a storage media or a device
(e.g. ROM or magnetic diskette), readable by a general or
special purpose programmable computer, for configuring and
operating the computer when the storage media or device is
read by the computer to perform the procedures described
herein. The inventive system may also be considered to be
implemented as a computer-readable storage medium, con-
figured with a computer program, where the storage medium
so configured causes a computer to operate in a specific and
predefined manner to perform the functions described herein.
[0097] Furthermore, the system, processes and methods of
the described embodiments are capable of being distributed
in a computer program product comprising a computer-read-
able medium that bears computer-usable instructions for one
or more processors. The medium may be provided in various
forms, including one or more diskettes, compact disks, tapes,
chips, wireline transmissions, satellite transmissions, internet
transmissions or downloadings, magnetic and electronic stor-

Page 132 of 195

Feb. 4, 2010

age media, digital and analog signals, and the like. The com-
puter-usable instructions may also be in various forms,
including compiled and non-compiled code.

[0098] Reference is now made to FIG. 1, wherein a block
diagram illustrating components of an online apparel model-
ing and collaboration system 10 are shown in an exemplary
embodiment. The modeling system 10 allows users to have
three-dimensional models that are representative of their
physical profile created. The three-dimensional models are
herein referred to as user models or character models, and are
created based on information provided by the user. This infor-
mation includes, but is not limited to, any combination of:
images; movies; measurements; outlines of feet, hands, and
other body parts; moulds/imprints including those of feet,
hands, ears, and other body parts; scans such as laser scans;
skin tone, race, gender, weight, hair type etc.; high resolution
scans and images of the eyes; motion capture data (mocap).
The users may then edit and manipulate the user models that
are created. The user models may then be used to model items
of apparel. The virtual modeling of apparel provides the user
with an indication regarding the suitability of the apparel for
the user. The items of apparel may include, but are not limited
to, items of clothing, jewelry, footwear, accessories, hair
items, watches, and any other item that a user may adorn. The
user is provided with various respective functionalities when
using the system 10. The functionalities include, but are not
limited to, generating, viewing and editing three-dimensional
models of users, viewing various apparel items placed on the
three-dimensional models, purchasing apparel items, inter-
acting with other members of online communities, sharing
the three-dimensional models and sharing the apparel views
with other members of the online communities. These fea-
tures are representative of ‘interactive shopping’ where users
are not just limited to examining different views of a product
before purchasing it from an electronic catalogue but are able
to examine 3D product simulations by putting them on their
3D virtual embodiments, interacting with products via their
virtual model or directly, acquiring different perspectives of
the product in 3D, getting acquainted with enhanced depic-
tions of the look and feel of the product as well as sharing all
of these experiences and product manifestations with their
social network. Media content that captures the user model
engaged in virtual activities such as game-play, singing, danc-
ing, and other activities may also be shared. The user models
may be exported to gaming environments including third
party games. The respective functionalities are described in
further detail with reference to FIGS. 2 to 50 Such a system
may be generalized to include items other than apparel. In an
exemplary embodiment, the user may be presented with
options for the color of a car that best matches the user’s
hair-color.

[0099] The online modeling system 10 in an exemplary
embodiment comprises one or more users 12 who interact
with a respective computing device 14. The computing
devices 14 have resident upon them or associated with them a
client application 16 that may be used on the model genera-
tion process as described below. The respective computing
devices 14 communicate with a portal server 20. The portal
server 20 is implemented on a computing device and is used
to control the operation of the system 10 and the user’s inter-
action with other members of the system 10 in an exemplary
embodiment. The portal server 20 has resident upon it or has
associated with it a server application 22. The portal server 20
interacts with other servers that may be administered by third
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parties to provide various functionalities to the user. In an
exemplary embodiment, the online modeling system 10 inter-
acts with retail servers 24, community servers 26, entertain-
ment servers 23, media agency servers 25, financial institu-
tion servers 27 in a manner that is described below. Further,
the portal server 20 has resident upon it or associated with it
an API (Application Programming Interface) 21 that would
allow external applications from external vendors, retailers
and other agencies not present in any of the servers associated
with system 10, to install their software/web applications.
Validation procedures may be enforced by the portal server to
grant appropriate permissions to external applications to con-
nect to system 10.

[0100] Theusers 12 of the system 10 may be any individual
that has access to a computing device 14. The computing
device 14 is any computer type device, and may include a
personal computer, laptop computer, handheld computer,
phone, wearable computer, server type computer and any
other such computing devices. The components of the com-
puting device 14 in an exemplary embodiment are described
in greater detail with regards to FIG. 2 to 56. The computing
application 16 is a software application that is resident upon
or associated with the computing device 14. The computing
application 16 allows the user to access the system and to
communicate with the respective servers. In an exemplary
embodiment, the computing application aids in the rendering
process that generates the three-dimensional user model as is
described below. In an exemplary embodiment, the user
accesses the system through a web browser, as the system is
available on the Internet. Details on the web browser and
computing application interaction are described with refer-
ence to FI1G. 10.

[0101] The communication network 18 is any network that
provides for connectivity between respective computing
devices. The communication network 18 may include, but is
not limited to, local area networks (LAN), wide area networks
(WAN), an Intranet or the Internet. In an exemplary embodi-
ment, the communication network 18 is the Internet. The
network may include portions or elements of telephone lines,
Ethernet connections, ISDN lines, optical-data transport
links, wireless data links, wireless cellular links and/or any
suitable combination of the same and/or similar elements.

[0102] The portal server 20 is a server-type computing
device that has associated with it a server application 22. The
server application 22 is a software application that is resident
upon the portal server 20 and manages the system 10 as
described in detail below. The components of the software
application 22 are described in further detail below with
regard to FIG. 3. The retail server 24 is a server-type comput-
ing device that may be maintained by a retailer that has an
online presence. The retail server 24 in an exemplary embodi-
ment has access to information regarding various items of
apparel that may be viewed upon the three-dimensional
model. The retail server 24 may be managed by an indepen-
dent third party that is independent of the system 10. The
retails server 24 may be managed by the portal server 20 and
server application 22. The community server 26 may be a
server that implements community networking sites with
which the system 10 may interact. Such sites may include
sites where users interact with one another on a social and
community level. Through interacting with community
server 26, the system 10 allows for members of other online
communities to be invited to be users of the system 10. The
entertainment server 23 in an exemplary embodiment, may be
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a server that provides gaming facilities and services; func-
tions as a database of movies and music (new and old
releases); contains movie related media (video, images,
audio, simulations) and music videos; provides up-to-date
information on movie showtimes, ticket availability etc. on
movies released in theatres as well as on music videos, new
audio/video releases; houses entertainment related advertise-
ment content etc. The media server agency 25 may be linked
with media stations, networks as well as advertising agencies.
Itincludes, but is not limited to news information, content and
updates as relates to events, weather, fashion, in an exemplary
embodiment. The financial institution server 27 in an exem-
plary embodiment may be linked with financial institutions
and provides service offerings available at financial institu-
tions and other financial management tools and services rel-
evant to online and electronic commerce transactions. These
include facilities for split-bill transactions, which will be
described later. Services also include providing financial
accounts and keeping track of financial transactions, espe-
cially those related with the purchase of products and services
associated with system 10.

[0103] Reference is now made to FIG. 2, where a block
diagram illustrating the components of a computing device in
an exemplary embodiment is shown. The computing device
14, in an exemplary embodiment, has associated with it a
network interface 30, a memory store 32, a display 34, a
central processing unit 36, an input means 38, and one or
more peripheral devices 40.

[0104] The network interface 30 enables the respective
device to communicate with the communication network 18.
The network interface 30 may be a conventional network
card, such as an Ethernet card, wireless card, or any other
means that allows for communication with the communica-
tion network 16. The memory store 32 is used to store execut-
able programs and other information and may include storage
means such as conventional disk drives, hard drives, CD
ROMS, or any other non-volatile memory means. The display
34 allows the user to interact with the system 10 with a
monitor-type/projection-type/multi-touch display/tablet
device. The CPU 36 is used to execute instructions and com-
mands that are loaded from the memory store 32. The input
devices 38 allow users to enter commands and information
into the respective device 14. The input devices 38 may
include, but are not limited to, any combinations of key-
boards, a pointing device such as a mouse, or other devices
such as microphones and multi-touch devices. The Peripheral
devices 40 may include, but are not limited to, devices such as
printers, scanners, and cameras.

[0105] Reference is now made to FIG. 3, where a block
diagram illustrating the components of a server application is
shown in an exemplary embodiment. The modules that are
described herein are described for purposes of example as
separate modules to illustrate functionalities that are provided
by the respective server application 22. The server application
22 in an exemplary embodiment has associated with it a
modeling module 50, a community module 52, a manage-
ment module 54, an environment module 56, a retailer mod-
ule 58, a shopping module 60, a wardrobe module 62 an
advertising module 64, entertainment module 66, and a finan-
cial services module 68. The server application 22 interacts
with a data store 70 that is described in further detail with
regard to FIG. 4. The data store 70 is resident upon the server
in an exemplary embodiment and is used to store data related
to the system 10 as described below. Each of these modules
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may have a corresponding module on 14 and/or 16. Compu-
tational load (and/or storage data) may be shared across these
modules or exclusively handled by one. In an exemplary
embodiment, the cloth modeling and rendering can be
handled by the local application.

[0106] The modeling module 50, is used to generate a
three-dimensional model of a user. The user model as
described below is generated based on a user’s physical pro-
file as provided through information of the user including, but
not limited to images, movies, outlines of feet, hands, and
other body parts; moulds/imprints including those of feet,
hands, ears, and other body parts; scans such as laser scans;
skin tone, race, gender, weight, hair type, high resolution
scans and images of the eyes; motion capture data, submitted
measurements, and modifications made to the generated
model. In an exemplary embodiment, the three-dimensional
image may first be created based on one or more two-dimen-
sional images that are provided by the user (these include full
body images and images of the head from one of more per-
spectives). These images are passed on to a reconstruction
engine to generate a preliminary three-dimensional model. In
an exemplary embodiment, based on the respective images
that are provided, physical characteristics of the user are
extracted. The physical characteristics are used to generate a
preliminary three-dimensional model of the user. This pre-
liminary model is then optimized. In an exemplary embodi-
ment of the optimization process, the 3D surface of the pre-
liminary model may be modified to better match the user’s
physical surface. The modification to the mesh is made using
Finite Element Modeling (FEM) analysis by setting reason-
able material properties (example stiffness) for different
regions of the face surface and growing/shrinking regions
based on extracted features of the face, Further, user-specified
optimization is also performed. This process, in an exemplary
embodiment, involves user specifications regarding the gen-
erated model, and further techniques described below. Users
in an exemplary embodiment are asked for specific informa-
tion relating to their physical profile that is described in detail
below. In exemplary embodiment, the modeling module 50
combines the generated three-dimensional profile from the
user’s electronic image, with the user-specified features and
the user modifications to form a three-dimensional profile as
is described in detail below. Users can update/re-build their
model at a later point in time as well. This is to allow the user
to create a model that reflects changes in their physique such
as growth, aging, weight loss/gain etc. with the passage of
time. Additionally, the system 10 may be incorporated with
prediction algorithms that incorporate appropriate changes
brought about by the growth and aging process in a given user
model. Prediction algorithms that display changes in the user
model after weight loss would also be accommodated by
system 10. These could be used by weight loss retailers to
advertise their weight loss/health products. The user model
can be incorporated with the personality or style aspects of the
user or of another person that the user chooses. In an exem-
plary embodiment, using content from a video that shows the
user walking, system 10 can learn the walking style of the user
and apply it to the virtual model. In another exemplary
embodiment, from an audio or video file of a conversation or
a dialogue that a celebrity is engaged in, the accent of the
celebrity may be learnt and applied to the speech/dialogues of
the model. In an exemplary embodiment, this can be accom-
plished using bilinear models as discussed in paper 1 and 2.
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[0107] The modeling module 50 also allows the user to
view items of apparel that have been displayed upon the user
model that has been generated. The user is able to see how
items of apparel appear on their respective model, and how
such items fit. The module enables photorealistic modeling of
apparel permitting life-like simulation (in terms of texture,
movement, color, shape, fit etc.) of the apparel. The modeling
module 50 is able to determine where certain items of apparel
may not fit appropriately, and where alterations may be
required. Such a determination is indicated to the user in
exemplary embodiment through visual indicators such as, but
not limited to, arrows on screen, varying colors, digital effects
including transparency/x-ray vision effect where the apparel
turns transparent and the user is able to examine fit in the
particular region.

[0108] Themodeling module 50 also provides the user with
the functionality to try on various items of apparel and for the
simulated use of cosmetic products, dental products and vari-
ous hair and optical accessories. Users are able to employ
virtual make-up applicators to apply cosmetic products to
user models. Virtual make up applicators act as virtual
brushes that simulate real cosmetic brushes can be used to
select product(s) from a catalogue (drag product) and apply
(drop product) onto a user model’s face. This is accom-
plished, in exemplary embodiment, by warping or overlaying
the predefined texture map corresponding to the product on to
the face using a technique similar to that used in [1]. The
texture map could be parameterized as a function of user
characteristics such as skin tone, shape of face. The user is
also presented with the option of letting the system apply
selected product(s) to the user model’s face. In this case, the
face texture map is processed (using digital signal processing
techniques as exemplary embodiment) to create the effect of
a given cosmetic product. Or, an additional texture layer is
applied with the desired effect on top of the existing face
texture map. A correspondence between a cosmetic product
and its effect on the user model allows users to visualize the
effect of applying a given cosmetic product (This also applies
to hair, dental and optical products). Additionally, the module
suggests the most suitable choice of cosmetic products as
well as the procedure and tools of application to enhance/
flatter a user’s look. Suggestions will also be provided along
similar lines for dental, hair and optical products. Addition-
ally, real-time assistance is provided to the user for applica-
tion of cosmetic products. By connecting a webcam to system
10, the user can visualize themselves on their monitor or other
display device available while applying make-up (as in a
mirror) and at the same time interact with a real-time process
that will be pre-programmed to act as a fashion consultant and
will guide the user in achieving optimal looks and get feed-
back on their look as well while they apply make-up. In an
exemplary embodiment, the application collects real-time
video, image and other data from the webcam. Then, based on
an assessment of user parameters such as face configuration,
skin tone and type, facial feature (eyes, nose, cheeks, chin
etc.) configuration and type, their relative position and other
parameters as well as based on the availability of cosmetic
products, the application provides text, audio, visual and/or
other type of information to guide the user through the opti-
mal make-up application procedure given the specific param-
eters. The user can also specify other objective and subjective
criteria regarding the look they want to achieve such as the
occasion for the look, the type of look, the cosmetic product
brands, time needed for application etc. The application pro-
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vides specific feedback related to the existing make-up that
the user has already put on. For example, the application may
advise the user to use a matte foundation based on their skin
type (program computes metrics involving illumination and
reflection components based on the face image to assess the
oiliness of the skin) or to use upward strokes while applying
blush based on their cheek configuration (algorithms that
localize contouring regions and/or assess concavities on face
regions are used). Additionally, the automatic make-up appli-
cator/advisor can present a virtual palette of cosmetic prod-
ucts on the monitor or display device and allow the users to
select the colours/products of their choice. The program can
perform a virtual ‘make-over’ of the user. In an exemplary
embodiment, the application uses the real-time video of the
user available through the webcam or other forms of video/
images captured by other forms of video/image capture
devices; identifies the different facial features and applies the
appropriate cosmetic products (cheeks with blush, eyelids
with eye shadow) to the video/image of the user and presents
it on the display. If it involves streaming video content of the
user, as in the case of a webcam, the user can visualize the
cosmetic application process inreal-time as itis carried out by
the application on the user’s face on the display. Instead of a
pre-programmed application, a real fashion consultant is also
able to assist the user in a similar manner in achieving the
desired looks with cosmetic products, using the webcam and/
or other video or image capture feature. In an exemplary
embodiment, the effect of applying cosmetic products can be
achieved by moving the face texture map corresponding to the
user model, or an image of the user closer towards an average
face. This can be accomplished by applying PCA (Principal
Components Analysis [2]) and removing the higher order
components, or it can also be done by computing the Fourier
transform of the user model’s texture map or the user’s image
and removing the higher frequency components. A similar
technique can also be used to identify a user’s beauty by
looking at the weights of the higher order principal compo-
nents. Effect of applying beauty products can be more real-
istically simulated by looking at the principal components
before and after the application of a cosmetic product on a
number of users and then applying the same change to the
given user’s texture model or the user’s image. The user can
thus get assistance in applying cosmetic products not simply
ona 2D or 3D virtual effigy of their self but also on their actual
face. This increases the interactivity and precision of the
cosmetic application process for the user.

[0109] The user is also able to choose from various hair-
styles that are available for selection. The modeling module
50 then causes the user model to be displayed with the hair-
style that has been selected by the user. The user may change
their hair style of the model, and apply hair products that
affect the appearance of hair. The selections of hair styles and
other products by the user may be made based on hair styles
that are featured from various respective hair salons. The
module enables photorealistic modeling of hair permitting
life-like simulation (in terms of texture, movement, color,
shape etc.) of the model’s hair. The modeling module 50 also
allows the user to specify various actions and activities that
the user model is to undertake. The model may be made to
move in a variety of environments with various patterns of
movement to provide to the user a better idea of how the
model appears in different settings or environments. The user
is able to perform various manipulations of the various parts
of the user model in an exemplary embodiment. The user is
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presented in an exemplary embodiment with specified activ-
ity choices that the user may wish the model to engage in.
Examples of such activities include, but are not limited to
singing, speech and dancing. Where users wish to participate
in activities in shared environments where user models are
allowed to interact, the users in an exemplary embodiment
join a network upon which their models are placed into a
common 3D environment. Any information related to inter-
action between the user models such as location of the model
in the environment, occlusion, model apparel, motion/activ-
ity information related to the model is transmitted to each
computing application either directly or via a server.

[0110] The community module 52 allows the user to inter-
act with other users of the system 10 or with members of other
community networks. The community module 52 allows
users to interact with other users through real-time commu-
nication. Messages can also be exchanged offline. The user
can interact with other users through their virtual character
model. The model can be dressed up in apparel, make-up and
hairstyles as desired by the user and involved in interaction
with other users. The user can animate character expressions,
movements and actions as it communicates. This is done via
a set of commands (appearing in a menu or other display
options) to which the model has been pre-programmed to
respond to. In an exemplary embodiment, a menu of mood
emoticons (happy, angry, surprised, sad etc.) and action icons
(wave, side-kick, laugh, salsa move, pace etc.) are presented
to the user to enact on their virtual model while using it to
communicate/interact with other users. Alternatively, the
expressions/movements/actions of the character model can
be synchronized with the user’s intentions which are commu-
nicated to the model in the form of text, speech, or other
information. As an exemplary embodiment, the user may type
or say the word laugh and the model will respond by laughing.
Another technique used for animating the model’s expres-
sions/movements/actions includes tracking the user’s expres-
sions/movements/actions through the use of a webcam, video
camera, still camera and/or other video or image capture
device and applying the same expressions/movements/ac-
tions to the character model (synchronized application or
after a delay). The character may be programmed to respond
to visual cues and/or expressions and/or tone and/or mood of
the user by putting on the appropriate expressions, acting
accordingly and delivering the effect of the user input. Fur-
ther, speech or text input to a user model may also be provided
through a mobile phone.

[0111] The community interaction features of the system
10 allow the user to share views of the user model with other
users. By sharing the user model with other users, the user is
able to request and receive comments, ratings and general
feedback regarding the respective apparel items and style
choices made by the user. Receiving feedback and comments
from other users enhances the user’s experience with the
system by simulating a real world shopping experience.

[0112] When interacting with other users of the system 10,
the community module 52 allows users to interact with one
another through use of their respective models. The commu-
nity module 52 further includes chat functionality that allows
users to participate in text, video or voice communication
with other users of the system 10. (The chat application may
allow automatic translation to facilitate users who speak dif-
ferent languages to communicate). Further, users may inter-
act with other users through engaging in collaborative virtual
shopping trips as described in detail herein. Users can share
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their models with other users or build models of other people
and shop for items for other people too. This feature would
prove useful in the case of gift-giving. Another feature in this
module includes a ‘hangout’ zone—a social networking,
events planning and information area. This is a feature which
assists users in organizing and coordinating social events,
conferences, meetings, social gatherings and other activities.
Users can initiate new events or activities in the hangout zone
and send virtual invites to people in their network and other
users as well. The users can then accept or decline invites and
confirm if they can make it to the event. Event/activity/occa-
sion information and description including, but not limited to,
details such as the theme, location, venue, participants,
attendees, news and other articles related to the event, photos,
videos and other event related media, user feedback and com-
ments etc can be posted and viewed in the hangout zone.
Suggestions on what to wear and/or bring to the event and
where to buy it are also featured. This zone will also feature
upcoming events and shows, music bands/groups and celeb-
rities coming to town. A map feature will be integrated to help
users locate the venue of the event and get assistance with
directions. The zone will also feature information on the area
surrounding the venue ofthe event such as nearby restaurants,
shopping plazas, other events in proximity of the venue etc. In
another exemplary embodiment, groups of users can coordi-
nate excursion to movies. Users can start a new thread (i.e.,
create a new item page) in the hangout zone regarding visiting
the theatre on a particular date. Invitees can then vote for the
movie they want to watch, post news, ratings and other media
itemns related to the movies; share views in celebrity or movie
apparel on the page; discuss and chat with other users regard-
ing their plans. Information provided by the entertainment
servers 23 and media agency servers 25 will be used to keep
content relating to movies, shows, and other entertainment
venues updated in the hangout zone. In another exemplary
embodiment, special events such as weddings and sports
events may be planned in the hangout zone, As an example,
sample bridal outfits may be displayed in the zone for mem-
bers of the group organizing the wedding, in the form of
images, or on the virtual model of the bride or on mannequins
etc. Apparel suggestions may be provided to the bride and
groom, for example, based on the season, time of day the
wedding is held, whether the event is indoor/outdoor, the
budget allocated for the outfits, etc. Suggestions on brides-
maids’ dresses and other outfits may be provided based on
what the bride and groom are wearing and other factors such
as the ones taken into account while suggesting bride and
groom outfits. A digital calendar may be featured in the hang-
out zone indicating important timing information regarding
the event such as number of days left for the event, other
important days surrounding the events etc. To-do and/or item-
ized lists which may be sorted according to days preceding
the event may also be featured in the hangout zone. A facility
may be provided for incorporating information from other
calendars such as the Google™ Calendar™ or Microsofi™
Outlook™ etc and/or for linking these calendars within the
hangout zone. A virtual assistant may be present in the hang-
out zone which is a 3D simulation of a real or fictional char-
acter for purposes of providing information, help, and sug-
gestions. The virtual assistant would be present to make
interaction more ‘human’ in the hangout zone. In an exem-
plary embodiment, an event profile page in the hangout zone
is shown in FIG. 43 displaying some of the features in the
hangout zone. An image/video/simulation 726 describing/
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related to the event can be uploaded on the page. The event
title and brief information 727 regarding the time, location,
venue and other information related to the event is displayed.
A digital calendar is available to the moderators of the event
for marking important dates and noting associated tasks. An
example note 729 is shown that lists the important dates for
the month and which appears when the user clicks on the
name of the month in the calendar, in an exemplary embodi-
ment, The note shows the number of days left for the event;
the important dates and tasks associated with the event as
marked by the user. A facility is also available for members to
join the event profile page to view the progress of preparation
of the event, take part in discussions and other activities
surrounding the event using the features and facilities avail-
able in the hangout zone. The member profile images/videos/
simulations and/or name and/or other information would be
displayed in a panel 730 on the event page, in an exemplary
embodiment. The viewer may scroll the panel using the left/
right control 731, shown in an exemplary embodiment to
browse all members of the event. These members would also
include the invitees for the event. Invitations for the event can
be sent to the invitees via the hangout zone. These members
will be asked questions related to the status of their attendance
such as if they plan to attend the event or not, whether they are
unsure or undecided and similar questions. The responses to
these questions will be tallied and the total of each response
displayed as 732 in an exemplary embodiment. These
responses can also be used by the system to estimate costs
incurred for the event based on attendance. Invitees may send
the host or event planner (i.e., the source of invitation) an
RSVP confirming attendance via real-time notification,
email, SMS, phone, voice message, and similar communica-
tion means. The RSVP may contain other information such as
accompanying guests, outfit the invitee plans to wear,
whether they need transportation assistance in order to get to
the event, tips for event planning and other such information
related to the invitee with respect to the event. In the case of
events where a registration fee is required, the system pro-
cesses payments from the user. In cases where documents are
required for eligibility for attending the event (for instance, a
scientific conference), the system processes the documents.
Upon selecting a member 733 from the event member panel
730, another window/dialog/pop-up 734 may appear with a
larger image view of the member and details on member event
status including fields such as attendance, member’s event
outfit, guest accompanying the invitee to the event etc.; and/or
member profile information. Icon 735 in this dialog/pop-up
window allows the member viewing the invitee’s profile and
event status 734 to invite him/her on a shopping trip, via a
real-time notification, email, SMS, phone call or message and
other means of messaging, while the icon 736 indicates if the
invitee is online and allows the member viewing the invitee’s
profile to invite to chat or send message to the invitee. Mem-
bers on the event page can also get details of the venue and the
area where the event is being held by clicking on the ‘area
info’ section 737 as shown in an exemplary embodiment.
Upon doing so, a pop-up/dialog/window 738 opens up show-
ing location and venue information on a map; places of inter-
est in the vicinity of the event such as eateries, hangouts, and
other scheduled public events. Further details on each of these
different aspects may be obtained. A discussion forum facility
739 allows members of the event to start topic threads and
discuss various event related topics. Members can view all the
discussion topics and categories, active members of the dis-
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cussion forum and view online members for engaging in
discussions/chats/real-time interaction with. Members in the
hangout zone can take advantage of the shopping and virtual
modeling facility available via system 10 to shop online for
apparel and other needs for the event. Invitees may shop for
gifts via the electronic gift registry available as part of the
event planning services. Shopping assistance panels 741 and
742 provide tips, relevant event shopping and assistance cat-
egories, display relevant advertisement and other informa-
tion, and provide other shopping help. Specific examples
include event outfit, and gift ideas; listings, reviews and assis-
tance in seeking event venue, organizers, decorators, fashion
boutiques, car rentals etc. Reference is now made to FIG. 44
which depicts some of the facilities in a browser window 745,
that users can navigate to in the hangout zone, in an exem-
plary embodiment, The left and right panel menus, 746 and
747 respectively, indicate some of the different online venues
that the user can visit on system 10. These include museums,
studios, movies, parks, tours and other venues as well as
stores, which will take the user to the shopping module 60 on
system 10. These facilities may be simulated environments
which users can visit or virtual events which users may par-
ticipate in via their virtual characters or directly. Alterna-
tively, these facilities can be mapped to real physical venues
which may be equipped with cameras and other visual equip-
ment to facilitate real-time browsing and access to the facility
via system 10. This would enable virtual tourism and partici-
pation in real events in real-time from remote locations either
collaboratively with other users or on one’s own. In an exem-
plary embodiment, users may participate in a virtual tour of a
real museum or a historical site. Users may watch a live video
feed (or hear live audio feed) of a graduation ceremony or a
musical concert or a hockey match or weddings and other
community, social, business, entertainment, education
events. Translation of video feeds in multiple languages is
also available to members. Users can choose to view the event
in the original language or in the translated version. Transla-
tions may be provided by other members of the system in
real-time (during live transmission) or after the event. Users
can choose which member’s translation to listen to during the
event. Ratings of member translators may be available to
guide this decision. Translations can be provided either as
subtitles or audio dubbing in an exemplary embodiment.
Translations may be computer-generated. This may be done
in exemplary embodiment by converting speech to text, text
to translated text, followed by translated text to speech in the
new language. Furthermore, users can obtain information and
details regarding specific real events and/or places and/or
facilities of interest to them such as music festivals, concerts,
fairs and exhibitions, movie studios, games, historical sites
etc in the hangout zone. For details on these facilities, refer to
the environment module 56 and its descriptions in this docu-
ment. The facilities mentioned in FIG. 44 may manifest them-
selves as the different types of environments described with
reference to the environment module 56. A map facility 748 is
available which provides digital/animated representations of
a virtual world containing virtual facilities in the hangout
zone and/or fictional mappings of real facilities in virtual
worlds. Real location and area maps and venue information of
the real places and events as well as driving directions to
events and venues are provided to assist users. The hangout
zone may be linked to other websites that provide map, loca-
tion and area information. Users can obtain assistance 749,
which may be real-time/live, on what places they can visit, on
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what’s new, special attractions, upcoming events, on activi-
ties in the hangout zone etc. Users may send event invitations
750 to friends, as mentioned previously. These can be invita-
tions for real events or events that users can participate in
through system 10 such as games, virtual tours, virtual fash-
ion shows and other events and activities. Users may examine
751 other invitees to a particular event and see who else is
participating in an event or activity or has confirmed atten-
dance. Users may also obtain the latest weather and traffic
updates 752 as well as all traffic and weather information
relevant to a given event/venue/activity. Users may attend and
participate in live virtual events in real time where they can
meet celebrities and get their autographs signed digitally. The
events described in the hangout zone are not meant to be
limited to the hangout zone or any specific space but are
described as such in order to illustrate activities that can be
carried out in a social networking space. The features
described above with respect to the ‘hangout zone’ may be
used as part of an event management module in the server
application 22 whose services are available through a website
or as part of a local application, In addition, the event man-
agement module may be used in conjunction or integrated
with a guest validation system. A guest validation system
would assist in ascertaining if guests arriving at an event are
confirmed attendees or invitees to the event. Upon arriving at
the event venue, guests can enter their name and password
(which may be issued with the electronic invitation sent by
the system, upon payment of event registration fees where
required) either at a terminal or using their handheld. Alter-
natively, invitees can have a print out of an entry or invitation
card with a bar code (issued with the electronic invitation)
which can be swiped at the event for entry. This would be
most useful in cases where an event requires registration and
a fee to register.

[0113] This invention incorporates additional collaborative
features such as collaborative viewing of videos or photos or
television and other synchronized forms of multimedia shar-
ing. Users may select and customize their viewing environ-
ments, and/or background themes and skins for their viewer.
They may select and invite other users to participate in syn-
chronized sessions for sharing videos, and other multimedia.
In addition to synchronized sharing, immersive features are
provided by system 10 to further facilitate collaboration
between users and to make their experience increasingly real
and life-like as well as functional and entertaining. During
synchronized video sharing, for example, users may mark
objects in the videos, write or scribble over the video content
as it plays, This feature can be likened to a TV screen that acts
as a transparent whiteboard under which a video is playing
and on top of which markings can be made or writing is
possible. During synchronized multimedia sharing, users can
further interact by expressing emotions through their charac-
ter models which may be engaged in the same environment or
through emoticons and other animated objects. In an exem-
plary embodiment, if a funny scene is playing in a video, the
user can make their user model smile via a control key for
their user model which may be pre-programmed to respond
with a smile when the given control key is pressed. Pointing
to objects, writing, expressing emotions through emoticons,
SMS/text to invite for a shopping trip are actions as part of
synchronized collaboration in an exemplary embodiment.
The whiteboard feature which permits freehand writing and
drawing may be available to users during shopping trips or
events and/or for any collaborative interaction and/or real
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time interaction and/or for enabling users to take electronic
notes and/or draft shopping lists and uses described with
reference to FIG. 20 in this document. Based on the content of
the whiteboard deciphered through OCR optical character
recognition techniques or sketch to model recognition [3] or
speech to model recognition, related content (for example
advertisements) may be placed in the proximity of the draw-
ing screen and/or related content may be communicated via
audio/speech, and/or graphics/images/videos.

[0114] A ‘virtual showcase’ will allow users to showcase
and share their talent and/or hand-made items (handiwork)
and/or hobbies with online users. In an exemplary embodi-
ment, users can upload digital versions of their art work which
may include any form of art work such as paintings or handi-
crafts such as knit and embroidered pieces of work; hand-
made products such as wood-work, origami, floral arrange-
ments; culinary creations and associated recipes; and any
form of outcome or product or result of a hobby or sport. All
the above are meant to be exemplary embodiments of items
that can be displayed in the virtual showcase. As further
exemplary embodiments, users can post/showcase videos
demonstrating feats of skateboarding or instructional videos
or animations for cooking, and other talents. The virtual
showcase may contain virtual art galleries, in an exemplary
embodiment, featuring art-work of users. Members may be
able to browse the virtual art gallery and the gallery environ-
ment may be simulated such that it gives the users the illusion
of walking in a real art gallery. The art galleries may be
simulated 2D or 3D environments, videos, images or any
combination thereof and/or may include components of aug-
mented reality. Users can also adorn their virtual rooms and
other 2D or 3D spaces with their virtual artwork.

[0115] The management module 54 allows the user to con-
trol and manage their account and settings associated with
their account. The user may reset his/her password and enter
and edit other profile and preference information that is asso-
ciated with the user. The profile and preference information
that is provided by the user may be used to tailor apparel
items, or combinations of apparel items for the user.

[0116] The environment module 56 allows the user to
choose the virtual environment in which to place their user
model. As the system 10 allows users to visualize how various
apparel items will appear when they are wearing them, the
ability to choose respective virtual environments further aids
the user in this visualization process. For example, where a
user’s 3-D model is used to determine the suitability of
evening wear or formal wear, the user is better able to appre-
ciate the modeling where a formal background is provided.
The virtual environments may be static image or dynamic
backgrounds or three-dimensional or multi-dimensional
environments, or any suitable combination of the above. In an
exemplary embodiment, a dynamic background could
include an animated sequence or a video or a virtual reality
experience. Images or animations or video or other multime-
dia that are represented by the respective environments may
include, but are not limited to, vacation destinations, tourist
destinations, historical sites, natural scenery, period themes
(the 60s, 70s, Victorian era etc.), entertainment venues, ath-
letic facilities, runways for modeling, etc. The environments
that are provided by the system 10 may be customized and
tailored by the users. Specifically, users may be provided the
option of removing or adding components associated with the
environment and to alter backgrounds in the environments.
For example, with respect to adding and or removing physical
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components, where a living room environment is being used
and is provided to the system 10, various components asso-
ciated with the living room may be added, deleted or modi-
fied. With respect to the addition of components, components
such as furniture and fixtures may be added through function-
ality provided to the user. The user in an exemplary embodi-
ment is provided with drag and drop functionality that allows
the user to drag the various components into an environment,
and out of an environment. The drag-and-drop functionality
may incorporate physics based animation to enhance realism.
Optionally, the users may specify where things are placed in
an environment. In an exemplary embodiment, the users are
able to choose from a listing of components that they wish to
add. As described below, the respective components that are
chosen and placed in the virtual environments may be asso-
ciated with respective companies that are attempting to pro-
mote their products. For example, where a user has placed a
sofa in their virtual environment, the user may view the selec-
tions of sofas that may be placed in the virtual environment
and each sofa that may be selected will have information
pertaining to it that will help the user decide whether to place
it in their virtual environment. Through partnering with the
system 10, retailers of non apparel items can increase expo-
sure to their product offerings. Advertisements may be dis-
played in these environments and thus, these environments
would serve as an advertising medium. For example, a bill-
board in the background may exhibit a product ad or people in
the environment may wear apparel displaying logos of the
brand being advertised. There could also be theme-based
environments to reflect the nature of the advertising cam-
paign. For example, a company selling a television with a
new-age look may find the use of an environment with a
futuristic theme useful for advertising.

[0117] Virtual environments may also represent or incor-
porate part or whole of a music video or movie or game scene
or animation or video. User models would have the ability to
interact with virtual embodiments of movie characters and
celebrities. As an example, the user model may be placed in a
fight scene from a movie. Another feature that would be
supported by the entertainment environments is to allow users
to purchase apparel and other items shown in the particular
movie. For example, the user could purchase apparel worn by
the characters in the movie or the cars driven in the movie or
the mobile phones used in the movie. Additionally, users
could replace the characters in the movie or music video with
their user models. The model would be able to orchestrate the
exact movements (dialogue, movements, actions, expres-
sions) of the original character. This would involve facial
animation and lip syncing of the user model to replicate
expressions and facial movements of the original character.
Furthermore, the movements of the original character can be
extracted, in exemplary embodiment, either manually or
using machine learning algorithms (for example: pose track-
ing and pose recover techniques) and then applied to the user
model. For purposes of increasing computational efficiency,
the system 10 may provide the user with pre-rendered scenes/
environments where the music and environment cannot be
manipulated to a great degree by the user but where rendering
of the character model can occur so that it can be inserted into
the scene, its expressions/actions can be manipulated and it
can be viewed from different camera angles/viewpoints
within the environment. Users can save or share with other
users the various manifestations of their user model after
manipulating/modifying it and the animation/video sequence
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containing the model in various file formats. The modified
user model or the animation/video sequence can then be
exported to other locations including content sharing sites or
displayed on the profile page. In an exemplary embodiment,
the user may indicate their display status through the use of
their character model with the appropriate backdrop and other
digital components. For instance, users may indicate that they
are reading a given book by displaying their model on their
profile page reading a book against a backdrop that reflects
the theme of the book or their model may be engaged with
other models in an act from the book or a play or a movie that
they are watching. Another feature that the virtual environ-
ments along with the user models afford to the user is the
ability to take studio portraits of their respective user models
with the different environments serving as backdrops. Users
can also invite friends and family for group portraits with their
models. Features will also be present to add effects and/or
enhance the portrait photos or apply various artistic styles (for
example, antique look, watercolour effect etc.) and perform
various other non-photorealistic renderings.

[0118] A feature encompassing a virtual space/environ-
ment where virtual fashion shows are held is available
through system 10. Professional and amateur designers can
display their collections on virtual models in virtual fashion
shows. The virtual models and virtual environments can be
custom made to suit the designer’s needs and/or virtual mod-
els of real users and celebrities may be employed. Auctions
and bidding can take place in these virtual spaces for apparel
modeled in the fashion shows. Groups of users can also par-
ticipate in virtual fashion shows in a shared environment
using their 3D models to showcase apparel.

[0119] The whole or part of a virtual environment may
incorporate physics based animation effects to enhance real-
ism of the environment, its contents and interaction with the
user. In an exemplary embodiment, an environment repre-
senting a basketball court could be integrated with physics
based animation effects. In this case, the motion dynamics of
the basketball players, the ball, the basket etc. would be based
on the physics of real motion and thus, the game sequence
would appear realistic. Users are also able to select their own
environment, and may upload their own environment to be
used in the system 10. Furthermore, the system 10 also
includes simulated shopping environments. An animated
navigation menu is provided so that the user may locate
stores/stalls of interest. The shopping environment, in an
exemplary embodiment, may be represented by components
of a virtual mall which may contain simulations of compo-
nents of real stores, or it may be a simulated representation of
a real mall which may contain other animated virtual compo-
nents. As the user browses the shopping environment, the
environment may be presented as a virtual reality animation/
simulation which may contain video/simulations/images of
actual/real stores and components; or it may be presented as
a real-time or streaming video or a video/series of images of
a real mall with animated stores and components; or as a
virtual reality simulation of a real store. System 10 recom-
mends stores to visit based on specific user information such
as profession, gender, size, likes/dislikes etc. For instance, for
a short female, the system can recommend browsing petite
fashion stores. Based on a user’s apparel size, the system can
point out to the user if a product is available in the user’s size
as the user is browsing products or selecting products to view.
The system may also point out the appropriate size of the user
in a different sizing scheme, for example, in the sizing scheme
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of a different country (US, EUR, UK etc.). In suggesting
appropriate sizes to user in products that may vary according
to brand, country, and other criteria, the system also takes into
account user fit preferences. For instance, a user may want
clothes to be a few inches looser than his/her actual fit size. In
an exemplary embodiment, the system would add the leeway
margin, as specified by the user, to the user’s exact fit apparel
size in order to find the desired fit for the user. As described
below, a user who wishes to view and/or model apparel items
may select from the various items of apparel through a shop-
ping environment such as a store or a mall. In these respective
environments, the models are allowed to browse the virtual
store environment by selecting and inspecting items that are
taken from the respective racks and shelves associated with
the virtual environment. In the shopping environment, phys-
ics based animation can be incorporated to make the shopping
environment, its contents and user interaction with the envi-
ronment realistic. In an exemplary embodiment, the clothes in
the shelves and racks can be made to appear realistic by
simulating real texture and movement of cloth. Additionally,
a live feed can be provided to users from real stores regarding
the quantity of a particular item. This information can either
be conveyed, for example, either numerically or an animation
of'a shelf/rack containing the actual number of items in inven-
tory can be displayed or a video of the real store with the items
on shelf can be displayed to the user. The live feed feature can
be used by the source supplying the apparel to convey other
information such as store/brand promotions, special offers,
sales, featured items etc. (not restricted to real-time inventory
information). Furthermore, the shopping environment can
include other stores and fixtures and other items found in a
real shopping mall to simulate/replicate real shopping envi-
ronments as closely as possible. In an exemplary embodi-
ment, food stores and stalls may be augmented in the virtual
shopping environment. These “virtual food stores’ could rep-
resent simulations or images/videos of fictional or non-fic-
tional stores. These virtual stores would serve as an advertis-
ing medium for food brands and products as well as
superstores, restaurants, corner stores or any other place pro-
viding a food service, manufacturing or serving as the retail
outlet for a food brand. There could be virtual ads, products
and promotions being housed in these virtual stores. Addi-
tionally, these could be linked to actual product and store
sites. Virtual characters acting as store personnel offer virtual
samples of ‘featured food products’, just as in a real mall
setting. Other items found in real shopping environments that
are incorporated include fountains, in an exemplary embodi-
ment. These virtual fountains can be incorporated with phys-
ics based animation techniques to simulate water movement
as in a real fountain. Store personnel such as sales represen-
tatives and customer service representatives are represented
by virtual characters that provide online assistance to the user
while shopping, speak and orchestrate movements in a man-
ner similar to real store personnel and interact with the user
model. An ‘augmented reality display table’ is featured by
system 10 where vendors can display their products to the
customer and interact with the customer. For example, a
jewelry store personnel may pick out a ring from the glass
display for showing the user. A salesperson in a mobile phone
store may pick out a given phone and demonstrate specific
features. At the same time, specifications related to the object
may be displayed and compared with other products. Users
also have the ability to interact with the object in 2D, 3D or
higher dimensions. The salesperson and customer may inter-
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act simultaneously with the object. Physics based modeling
may also be supported. This display table may be mapped to
a real store and the objects virtually overlaid. In some real
malls, one can also find indoor game facilities such as ice-
skating rinks, golf parks, basketball etc. Environments that
simulate these facilities virtually will be available. Users can
engage their models in these activities and participate in a
game with others users. As in a real mall, the user can see
other ‘people’ in a virtual mall. These may represent real users
or fictional virtual characters. The user will have the option to
set their user model as invisible or visible so that their model
can be viewed by other users browsing the mall.

[0120] In an exemplary embodiment, this collaborative
environment works as follows: The local application 271
provides a visualization engine. Webcam content from the
customers and the sales personnel may be integrated into or
used in conjunction with the engine. If 3D product models are
available, they can be used interactively via the common
mode or other modes of operation, as discussed with refer-
ence to FIG. 7, for example. If product models are unavail-
able, then webcam views may be used either directly or con-
verted to models based on webcam images (using techniques
similar to those discussed in [3] for going from sketch to
model in exemplary embodiment). These models/images can
then be used in the visualization engine. Interaction with the
engine can take place using conventional input/output (I/O)
devices such as a keyboard and a mouse, or using I/O devices
discussed with reference to FIG. 54. Video capturing devices
may be used to capture the view of a counter or a product
display in the store, for example. This content may be trans-
mitted both to the salesperson and the customer. Fither party
can then augment this content with their own input. The
customer may also bring in objects into this augmented
world, for example, for colour or style matching. Augmenta-
tion may be accomplished using techniques similar to those in
[4]. The collaborative environment described here with ref-
erence to FIG. 36 may be thought of as a 3D version of the
collaborative environment described with reference to FIG.
20. All of the tools available in the collaborative environment
discussed with reference to FIG. 20 may be available in the
collaborative environment of FIG. 36.

[0121] The various respective virtual environments that are
used, may all have associated with them various multimedia
files that may be linked to the respective environments. For
example, music, or video files may be linked or embedded
into the respective environments. Also, the system 10 may
also allow for downloading of music (and other audio files)
from a repository of music, in an exemplary embodiment, that
may then be played while the user is navigating and/or inter-
acting with their respective environment. The user will have
the option of selecting music from the repository and down-
loading tracks or directly playing the music from a media
player within the browser. Additionally, audio files can also
run seamlessly in the environment. These can be set by the
sponsor of an environment. For example, in a virtual music
store environment, the store sponsor can play tracks of new
releases or specials being advertised. In another exemplary
embodiment, in a movie scene environment, the soundtrack
of'the movie could play within the environment. These tracks
(playlist content, order of tracks, length etc.) can be custom-
ized according to the sponsor or user. The sponsor of the
environment and the music or media files sponsor do not
necessarily have to be the same. Additionally, the user may be
given control over the type of media files that are played
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within or linked with an environment. Instead of a repository
of audio files, the medium may also be an online radio, The
radio may be mapped to real radio stations. Users have the
option to share media files (name, description and other infor-
mation associated with the file and/or actual content) with
their social network or send links of the source of the media
files. Users can also order and purchase media files that they
are listening to online. In an exemplary embodiment, a ‘buy
now’ link would be associated with the media file that would
take the user to the transaction processing page to process the
purchase of the media file online.

[0122] Users may create their own 3D or 2D virtual spaces
by adding virtual components from catalogues. In an exem-
plary embodiment, a user may rent or buy virtual rooms (2D
or 3D) from a catalogue and add virtual furniture, virtual
artwork, virtual home electronics such as a TV, refrigerator,
oven, washing machine, home entertainment system etc. and
other components. The user may add rooms to create a home
with outdoor extensions such as a patio and backyard to
which components may also be added. Users may visit each
other users’ virtual spaces and environments. Users may also
buy virtual food products. which may be stored in virtual
refrigerators or stores. These virtual food products may be
designed such that they decrease over time and eventually
finish or become spoilt if unused ‘virtually’. This would help
kids or teenagers, for example, to understand the value of
food, its lifecycle, handling and storage and other facts. Fur-
thermore, the proceeds from the purchase of virtual food
could be used to sponsor aid in developing countries. In an
exemplary embodiment, purchasing a bag of virtual rice may
be equivalent to donating a bag of virtual rice as food aid to
developing countries. Users may furnish their rooms with
objects that change or grow with time such as plants. The user
may buy a virtual seed and over time, the seed would grow
into a full-size virtual plant. The virtual plant may be designed
such that it grows automatically or upon proper caretaking by
the user such as providing virtual water, nutrients, sunlight
and other necessities to the plant. This would help users to
become more empathic and acquire useful skills such as
gardening or caretaking. Florists and greenhouses may also
find this feature useful. They may design virtual plants and
flowers such that their requirements are mapped to the real
plants or flowers they represent. For instance, roses may
require specific nutrients, soil types, sunlight duration etc. for
their proper growth. In an exemplary embodiment, virtual
rose plants may be designed to grow only if provided with the
necessities (virtual) that real roses require. Thus, these virtual
plants would prove useful as instructional or training tools for
people who would like to learn how to cultivate specific plants
properly before purchasing real plants. Depending on how
they raise their virtual plants, users may be given scores.
Users would also be able to purchase the real plants from
florists, greenhouses and other stores subscribing to system
10, whose information would be available to users. Further-
more, users may buy virtual pets. These virtual pets may be
designed to grow on their own or upon proper caretaking by
their owners just as in the case of virtual plants. This feature
could help users to become better pet caretakers before they
buy real pets. The concept of virtual pets can be taken further.
Proceeds that are collected from the purchase of virtual pets
may be used to support animal shelters or humane societies or
animal relief or wildlife conservation efforts. A virtual pet
may be mapped to an animal that has been saved as a result of
the proceeds collected from the purchase of virtual pets.
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Users may directly sponsor an animal whose virtual repre-
sentation they would own upon sponsoring the animal. Users
would also receive updates about the welfare of the animal
they sponsored (if they are not able to directly own the real
animal such as in the case of a wild animal) and about related
relief, rescue or conservation efforts associated with similar
animals.

[0123] The retailer module 58 allows the system 10 to
interact with the various respective retailers with which the
system 10 is associated. Specifically, the retailer module 58
tracks the respective items that may be purchased through use
of the system 10. The retailer module 58 interacts with the
retail servers 26 of retailers with respect to product offerings
that may be available through the system 10. Information
from the retailer module 58 pertaining to items that can be
purchased is acquired by system 10. This information may be
encapsulated in a CAD (Computer Aided Design) file for
example.

[0124] The shopping module 60 allows for users to pur-
chase items that may be viewed and/or modeled. Each retailer
in the retailer module 58 may have a customizable store page
or virtual store available in the shopping module 60. Users
can administer their page or virtual/online store as discussed
with reference to FIG. 42. Each store can be customized
according to the retailer’s needs. Retailers may add web and
software components to their store available through system
10. These components include those that would allow the
retailer to add featured items, special offers, top picks, holi-
day deals and other categories of items to their virtual store.
Theretailer can make available their products for sale through
these stores/pages. The users of the system 10 as mentioned
above have access to various online product catalogues from
virtual stores and/or virtual malls. These catalogues may be
mapped from virtual stores and/or virtual malls or real stores
and/or malls. The user will be asked specific information
relating to the shopping interests and style preferences. The
shopping module 60, based on the user-specified preferences
and information may also make recommendations regarding
items of apparel that are based on the user’s interests, prefer-
ence and style that have been determined from previous pur-
chases. This can be accomplished using a variety of machine
learning algorithms such as neural networks or support vector
machines. Current implementation includes the use of col-
laborative filtering [ 5]. Alternatively, Gaussian process meth-
odologies [ 6] may also be used. In an exemplary embodiment,
using Gaussian process classification, recommendations are
made to the user based on information collected on the vari-
ables in the user’s profile (example: preferences, style, inter-
ests) as well as based on the user’s purchasing and browsing
history. Moreover, the uncertainty that is computed in closed
form using Gaussian process classification is used to express
the degree of confidence in the recommendation that is made.
This can be expressed using statements like ‘you may like
this’ or ‘you will definitely love this’ etc. The interests of the
user may be specified by the user, and alternatively may be
profiled by the system 10 based on the user’s demographics.
The shopping module 60 also provides the user with various
search functionalities. The user may perform a search to
retrieve apparel items based on criteria that may include, but
are not limited to, a description of the apparel including size,
price, brand, season, style, occasion, discounts, and retailer.
Users can search and shop for apparel based on the look they
want to achieve. For example, this could include ‘sporty’,
‘professional’, ‘celebrity’and other types of looks. Users may
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also search and shop for apparel belonging to special catego-
ries including, but not limited to, maternity wear, uniforms,
laboratory apparel etc. Apparel may be presented to the user
on virtual mannequins by the shopping module 60. Other
forms of display include a ‘revolving virtual display’ or a
‘conveyor belt display’ etc. In an exemplary embodiment, a
revolving display may assume the form of a glass-like cube or
some other shape with a mannequin on each face of the
cube/shape showcasing different apparel and/or jewelry. In
another exemplary embodiment, a conveyor belt display may
feature virtual mannequins in a window, donning different
apparel and/or jewelry. The mannequins may move in the
window in a conveyor belt fashion, with a sequence of man-
nequin displays appearing in the window periodically. The
speed of the conveyor belt or the revolving display may be
modified. Other displays may be used and other manifesta-
tions of the conveyor and revolving display may be used. For
instance, the mannequins may be replaced by user models or
by simply product images and/or other visual/virtual mani-
festations of the product. Reference is now made to FIG. 45
where another display scheme—the ‘Style browser’ 755 is
shown in an exemplary embodiment, The style browser dis-
play operates directly on the user model 650 in that the
apparel items in an electronic catalogue are displayed on the
user model as the user browses the product catalogue. For
example, in the display window 755, the user can browse tops
in a catalogue in the window section 756 by using the left 757
and right 758 arrow icons. As the user browses the catalogue,
the tops are modeled and displayed directly on the user model
650. Thus, the useris able to examine fit and look information
while browsing the catalogue itself. In a similar fashion, the
user can browse skirts and pants in the display section 759;
shoes in section 760; accessories like earrings, cosmetics and
hairstyles in section 760. Right-clicking on a given display
section would make available to the user the categories of
apparel that the user can browse in that section, in an exem-
plary embodiment. Displayed apparel (whether in shopping
environments, stores or electronic catalogues) may be in 2D
or 3D format. Users can also view detailed information
regarding apparel. For example, this information includes
material properties of the apparel such as composition, tex-
ture, etc; cloth care instructions; source information (country,
manufacturer/retailer); images describing apparel such as
micro-level images that reveal texture; etc. Other information
assisting the user in making purchasing decisions may also be
displayed. For example, user and customer reviews, ratings,
manufacturer’s/retailer’s/designer’s/stylist’s notes etc. The
display information for each apparel will also include the
return policy for that item. This policy may include terms that
are different in the case that an item is returned via postal mail
versus if the item is taken to a physical store location for
return by the customer. In an exemplary embodiment, for the
latter case, the return policy may be mapped to the terms and
conditions of the physical store itself. This would allow a user
to purchase something online and still be able to return it at a
physical store location. Alternatively, the retailer may specify
a different return policy for the apparel when it is bought
online as opposed to when it is bought at the physical store.
The return policy may also incorporate separate terms and
conditions that take into account the requirements of system
10 for returning any given item. As users are shopping, match-
ing/coordinating items that go with the items the users are
looking at or items that are in the users fitting room, shopping
cart, or wardrobe, and that fit the users body and their taste,
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may be presented to the users. Suggestions on coordinating/
matching items may also be made across users. For example,
if a bride and a bridegroom go on a shopping trip, a wedding
dress for the bride and a corresponding/matching tuxedo for
the bridegroom that fit them respectively may be presented.

[0125] Atany time while browsing or viewing products, the
user may choose to try on apparel of interest on their user
model to test the fit of apparel. In order to facilitate this
process, a virtual fitting room is available to the user. The
virtual fitting room includes items that the user has selected to
try on or fit on their user model and that the user may or may
not decide to purchase. In exemplary embodiment, the fitting
room provides the user with a graphical, simulated represen-
tation of a fitting room environment and the apparel items
selected for fitting on the user’s model. The user can add an
item to their fitting room by clicking on an icon next to the
item they wish to virtually try on. Once an item has been
added to the fitting room, that item will become available to
the user in the local application for fitting on their model. An
example of user interaction with the fitting room is illustrated
in FIG. 27. While browsing apparel catalogues or viewing
suggested apparel items by system 10, the user may choose to
add an item to the fitting room for trial fit with their user
model. Once the item has been added to the fitting room, the
user may try on the item on their user model, and/or decide to
purchase the item, in which case the apparel item can be
added to the virtual wardrobe described later. Alternately, the
user may decide not to purchase the item in which case the
item will stay in the fitting room until the user chooses to
delete it from their fitting room. Users may make the contents
of their fitting room publicly accessible or restrict access to
members of their social network or provide limited access to
anyone they choose. This option will allow users to identify
items of interest that other users have in their fitting room and
browse and shop for the same or similar items on system 10.
Physics based animation can be incorporated to make the
fitting room, its contents and user interaction with the fitting
room as realistic as possible. In exemplary embodiment, the
clothes in the fitting room can be made to appear realistic by
simulating real texture and movement of cloth. With regards
to interaction with the digital apparel, accessories and other
components, users may be able to drag and drop clothes,
optical accessories, hairstyles, other apparel, accessories, and
digitized components and their manifestations onto their
character model. In one exemplary embodiment, they will be
able to drag components placed in the fitting room or ward-
robe or from an electronic catalogue onto their model. The
drag-and-drop functionality may incorporate physics based
animation to enhance realism. Optionally, the users may
specify where things are placed on their character model. At
any time while browsing or viewing products or trying
apparel on their user model, the user may choose to order and
purchase the real apparel online. The user may also submit fit
information (visual as well as text) including information on
where alterations may be needed, as provided by the model-
ing module 50, as well as any additional information associ-
ated with an apparel item that the user is purchasing online to
a ‘tailoring’ service. This service would be able to make the
requisite alterations for the user for a fee. A facility would also
be available to the user to custom order clothes online from a
designer or supplier of apparel if they (designer, supplier)
choose to provide the service. In the case of purchasing gifts
for other people, the user may build a model for the person for
whom the gift is intended and fit apparel on to this third party
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model to test goodness of fit before purchasing the apparel. If
the user for whom the gift is being purchased already has a
user account/profile available in system 10, then their user
model may be accessed by the gift-giver upon receiving per-
mission from the user for purposes of testing goodness of fit.
If a user wishes to access fit or other information or the user
model of a friend, the friend would receive a notification that
the specific information has been requested by the user. The
friend would have the option to grant or deny access to any or
all of their information or their user model. If the friend denies
access, the user may still be able to purchase a gift for the
friend as the system will be able to access the friend’s infor-
mation and inform the user if a particular apparel is available
in their friend’s size. The system would, thus, provide sub-
jective information regarding the fit of an apparel with respect
to another user without directly revealing any fit or other
information of the user for whom the item is being purchased.
Ifanapparel item is available in the friend’s size, the user may
order it upon which the system would deliver the appropriate
sized apparel (based on the sizing and fit information in the
friend’s profile) to the friend. A confirmation request may be
sent to the friend for confirming the size of the apparel before
the purchase order is finalized. (This method can be used for
other products such as prescription eyewear). Users have the
option to display icons on their profile and/or home page that
indicate gifts received from other people (items purchased on
the site for respective user by other users). A ‘Mix and Match’
section will allow users to view items from different vendors.
This could be, for instance, for purposes of coordinating
different pieces of apparel (for example tops, bottoms, jew-
elry, bags). Users may coordinate items and visualize their
appearance on the user model. This visualization would assist
users in the mix and match process. Items on sale may also be
presented from different vendors in the mix and match sec-
tion. Items on sale/discounted items may also be presented in
other areas of the site. Furthermore, there may be other sec-
tions on the site featuring special items available for purchase.
In exemplary embodiment, these may include autographed
apparel and other goods by celebrities. Not only is the user
able to purchase real apparel from the site (described later
on), but the user can also buy virtual manifestations of
apparel, hairstyles, makeup etc. Users may be interested in
purchasing these virtual items for use in external sites, gam-
ing environments, for use with virtual characters in other
environments etc. Users can also search for and buy items on
other users’ shopping lists, registries and/or wishlists. Users
may also set-up gift registries accessible on their member
pages for occasions such as weddings, anniversaries, birth-
days etc.

[0126] The shopping module 60 also determines for each
user a preferred or featured style that would be suitable for the
respective user. The determination of a preferred or featured
style may be based on various inputs. Inputs may include the
preferences and picks of a fashion consultant of which the
system 10 keeps track. The one or more fashion consultant’s
choices for featured styles may be updated into the system 10,
and the system 10 then provides respective users with updated
style choices based on the selections of the fashion consult-
ants. Also, styles and/or apparel items may be presented to the
user based on information the system 10 has collected regard-
ing their shopping preferences, stores, brands, styles and
types of apparel that are purchased, along with personal infor-
mation related to their physical profile and age. In addition,
the user model may be used to make apparel suggestions by
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the system. In an exemplary embodiment, the convex hull of
the user model is used to determine apparel that would best
fit/suit the user. The various featured looks that are selected by
the system 10 may be presented to the user uponrequest of the
user, and the selected featured looks may also be presented to
the user upon login to the system. Also, various selected styles
with a user’s model may be presented to the user upon request
or upon login where the user model is modeling apparel that
is similar to what celebrities or other notable personalities
may be wearing. Fashion consultants, stylists and designers
may be available on site for providing users with fashion tips,
news, recommendations and other fashion related advice.
Live assistance may be provided through a chat feature, video
and other means. Additionally, it may be possible for users to
book appointments with fashion consultants of their choice.
Animated virtual characters representing fashion consultants,
stylists and designers may also be used for the purpose of
providing fashion related advice, tips news and recommen-
dations. Virtual fashion consultants may make suggestions
based on the user’s wardrobe and fitting room contents. It
would also be possible for users interested in giving fashion
advice to other users to do so on the site. In an exemplary
embodiment, this may be accomplished by joining a ‘fashion
amateurs’ network where members may provide fashion
adviceto other users or even display their own fashion apparel
designs. Consultants may be available to provide assistance
with other services such as technical, legal, financial etc.

[0127] The wardrobe module 62 provides the user with a
graphical, simulated representation of the contents of their
real and/or virtual wardrobe. The virtual wardrobe comprises
the respective items of apparel that are associated with the
user in the system 10. For example, the virtual wardrobe will
store all of the items that the user has purchased. FIG. 27
describes an instance of user interaction with the virtual ward-
robe 440 and fitting room 420. The user may browse apparel
400 displayed by the system, an instance of which is
described with reference to FIG. 22. Once the user decides to
purchase an item, it will be added to the virtual wardrobe. The
user may then choose to keep the item in their wardrobe or
delete it. If the user decides to return an item, that item will be
transferred from the user’s wardrobe to the fitting room. The
virtual wardrobe may also comprise representations of
apparel items that the user owns that are not associated with
the system 10. For example, the user may upload respective
images, animation, video and other multimedia formats or
any combination thereof of various real apparel items to the
system 10. Once uploaded, the users are then able to interact
with their respective physical wardrobe contents through use
of'the system 10. Identification (ID) tags on the virtual ward-
robe items may assist the user in mapping items from the real
to virtual wardrobe. An ID tag can have standard or user
defined fields in order to identify a given item. Standard
fields, for instance, can include, but are not limited to, 1D
number, colour, apparel type, occasion, care instructions,
price, make and manufacturer, store item was purchased
from, return policy etc. User defined fields may include, for
example, comments such as ‘Item was gifted to me by this
person on this date’, and other fields. Users are able to browse
the contents of their wardrobe online. This allows the user the
ability to determine which apparel items they may need to
purchase based on their need and/or desire. Users may make
the contents of their wardrobe publicly accessible or restrict
access to members of their social network or provide limited
access to anyone they choose. This option will allow users to
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identify items of interest that other users have in their ward-
robe and browse and shop for the same and/or similar items
on the system 10. An icon may appear on the profile/home
page of the user—buy what this user has bought’ to view
recent purchases of the user and buy the same and/or similar
items via system 10. The user may also decide to conduct an
auction of some or all of the real items in their wardrobe. In
such a case, the user will be able to mark or tag the virtual
representations of these items in their virtual wardrobe and
other users with access to the wardrobe can view and pur-
chase auction items of interest to them. In exemplary embodi-
ment, an icon may appear on the profile page of the user
indicating that they are conducting an auction to notify other
users. It may be possible for users to mark items in their
virtual wardrobe for dry-cleaning. This information may be
used to notify dry-cleaning services in the area about items for
pick-up and delivery from respective users in an exemplary
embodiment. Physics based animation can be incorporated to
make the wardrobe, its contents and user interaction with the
wardrobe as realistic as possible. In exemplary embodiment,
the clothes in the wardrobe can be made to appear realistic by
simulating real texture and movement of cloth.

[0128] Users may organize their virtual wardrobe contents
according to various criteria. The wardrobe classification cri-
teria may include, but are not limited to, colour, style, occa-
sion, designer, season, size/fit, clothing type, fabric type, date
of purchase etc. By indexing the apparel items that belong to
the user according to various criteria, the user may then be
able to determine through various search criteria what items
of apparel to wear. The virtual wardrobe may also have asso-
ciated with it multimedia files such as music, which provide a
more enjoyable experience when perusing the contents of the
virtual wardrobe. A virtual/real style consultant and/or other
users may be available to advise on the contents of the ward-
robe.

[0129] Theadvertising module 64 inan exemplary embodi-
ment coordinates the display and use of various apparel items
and non-apparel items. Advertisers associated with the sys-
tem 10 wish for their particular product offering to be dis-
played to the user in an attempt to increase the product’s
exposure. The advertising module determines which offering
associated with an advertiser is to be displayed to the user.
Some components related to the advertising module 64 are
linked to the environment module, the details of which were
discussed in the section describing the environment module
56. These include, in exemplary embodiments, environments
based on a theme reflecting the product being advertised;
components associated with environments such as advertise-
ment banners and logos; actual products being advertised
furnishing/occupying the environments. Music advertisers
can link environments with their playlists/soundtracks/radio
players. Movie advertisers can supply theme based environ-
ments which may feature music/apparel/effigies and other
products related to the movie. Users will be able to display
character models on their profile page wearing sponsored
apparel (digitized versions) that sponsors can make available
to users through the advertising module 64; or users can
display images or videos of themselves in their profile wear-
ing real sponsored apparel. In a similar manner, users sup-
porting a cause may buy real or digital apparel sponsoring the
cause (for example, a political or charitable cause) and dis-
play their character model in such apparel or put up videos or
images of themselves in real versions of the apparel. Adver-
tisers belonging to the tourism industry may use specific
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environments that showcase tourist spots, cultural events,
exhibitions, amusement parks, natural and historical sites and
other places of interest to the tourist. The above examples
have been mentioned as exemplary embodiments to demon-
strate how advertisers can take advantage of the environment
module 56 for brand/product advertising purposes.

[0130] The entertainment module 66 encompasses activi-
ties that include the user being able to interact and manipulate
their model by animating it to perform different activities
such as singing, dancing, etc and using it to participate in
gaming and augmented reality environments and other activi-
ties. Some features associated with the entertainment module
66 have already been discussed in the context of the environ-
ment module 56. These include the ability of the user to
animate the virtual model’s movements, actions, expressions
and dialogue; the facility to use the model in creating music
videos, movies, portraits; interacting via the model with dif-
ferent users in chat sessions, games, shopping trips etc.; and
other means by which the user may interact with the virtual
model or engage it in virtual activities. Additionally, the
entertainment module 66 features the user model or another
virtual character on the user’s profile page as an ‘information
avatar’ to provide news updates, fashion updates, information
in the form of RSS feeds, news and other feeds and other
information that is of interest to the user or that the user has
subscribed to. The character model may supply this informa-
tion in various ways, either through speech, or by directing to
the appropriate content on the page or by displaying appro-
priate content at the request of the user, all of which are given
as exemplary embodiments. The main purpose of using the
virtual model to provide information feeds and updates of
interest to the user is to make the process more ‘human’,
interactive and to provide an alternative to simple text and
image information and feed content. Further to this, the
‘information avatar’ or ‘personal assistant’ can incorporate
weather information and latest fashion news and trends, as an
exemplary embodiment, to suggest apparel to wear to the
user. Information from the media agency servers 25 and enter-
tainment servers 23 is used to keep the content reported and
used by the ‘information avatar’updated. Users will be able to
interact with each other using creative virtual tools. An
example includes interactive virtual gifts. These gifts may
embody virtual manifestations of real gifts and cards. Users
may have the option to virtually wrap their presents using
containers, wrapping and decoration of their choice. They
may also set the time that the virtual gift automatically opens
or is allowed to be opened by the gift-receiver. Exemplary
embodiments of gifts include pop-up cards and gifts; gifts
with text/voice/audio/video/animated messages or coupons
and other surprises; gifts that grow or change over time. An
example of a gift that changes over time constitutes a tree or
a plant that is still a seedling or a baby plant when it is gifted
and is displayed on the gift-receiver’s home page for example.
Over fixed time intervals, this plant/tree animation would
change to reflect virtual ‘growth’ until the plant/tree is fully
grown at a specified endpoint. The type of plant/tree may be
a surprise and may be revealed when the plant/tree is fully
grown at the end of the specified period. There may be a
surprise message or another virtual surprise/gift that is dis-
played/revealed to the user when the plant/tree reaches the
endpoint of the growth/change interval. Gifts that change
over time may include other objects and are not necessarily
restricted to the examples above.
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[0131] The server application 22 also has associated with it
a data store 70. The server application 22 has access to the
data store 70 that is resident upon the portal server 20 or
associated with the portal server 20. The data store 70 is a
static storage medium that is used to record information asso-
ciated with the system 10. The data store 70 is illustrated in
further detail with respect to FIG. 4.

[0132] Reference is now made to FIG. 4 where the compo-
nents of the data store 70 are shown in a block diagram in an
exemplary embodiment. The components of the data store 70
shown here are shown for purposes of example, as the data
store 70 may have associated with it one or more databases.
The databases that are described herein as associated with the
data store are described for purposes of example, as the vari-
ous databases that have been described may be further parti-
tioned into one or more databases, or may be combined with
the data records associated with other databases.

[0133] Thedatastore 70 in an exemplary embodiment com-
prises a user database 80, an apparel database 82, a 3-D model
database 84, and an environment database 86. The user data-
base 80 in an exemplary embodiment is used to record and
store information regarding a user of the system 10. Such
information includes, but is not limited to a user’s access login
and password that is associated with the system 10. A user’s
profile information is also stored in the user database 80
which includes, age, profession, personal information, and
user’s physical measurements that have been specified by the
user, images provided by the user, a user’s history, informa-
tion associated with a user’s use of the system. A user’s
history information may include, but is not limited to, the
frequency of their use of the system, the time and season they
make purchases, the items they have purchased, the retailers
from whom the items were purchased, and information
regarding the various items. Information regarding the vari-
ous items may include, but is not limited to, the colour, style
and description of the items. The apparel database 82 stores
information regarding the various items of apparel that are
available through the system 10. The 3-D model database 86
stores predetermined 3-D models and parts of various 3-D
models that are representative of various body types. The 3-D
models are used to specify the user model that is associated
with the user. The environment database 86 stores the various
environments that are provided by the system 10 and that may
be uploaded by users as described below.

[0134] Reference is now made to FIG. 5, where a flowchart
illustrating the steps of an access method 100 is shown in an
exemplary embodiment. Access method 100 is engaged by
the user when the user first logs into the system 10. The access
method 100 describes the various options that are available to
the user upon first accessing the system. Method 100 begins at
step 101, where the user accesses the system 10 by logging
into the system 10. Users can also browse the system without
authentication as a guest. Guests have access to limited con-
tent. As described above in an exemplary embodiment, the
system 10 is accessible through the Internet. As the system 10
is accessible through the Internet, the user accesses the sys-
tem by entering the URL associated with the system 10. Each
user of the system 10 has a login and password that is used to
access the system 10. Upon successful validation as an autho-
rized user, method 100 proceeds to step 102, where the user is
presented with their respective homepage. The user may be
shown their user model (if they have previously accessed the
system) displaying featured items of apparel when they log
in. The user is presented with a variety of options upon log-
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ging into the system 10. Method 100 proceeds to step 103 if
the user has selected to modify their respective environments
associated with the user. At step 103, the user as described in
detail below has the ability to modify and alter the respective
virtual environments that are associated with the user.
Method 100 proceeds to step 104 when the user chooses to
manage their friends. Users may add other users from within
the system 10, and from external community sites as their
friends, and may manage the interaction with their friends.
The management of friends in the system 10 is explained in
further detail below. Method 100 proceeds to step 105 when
the user wishes to generate or interact with their user model.
Method 100 proceeds to step 106 where the user wishes to
view items that may be purchased. Method 100 proceeds to
step 107 where the user may engage in different collaborative
and entertainment activities as described in this document.
The steps that have been described herein, have been pro-
vided for purposes of example, as various additional and
alternative steps may be associated with a user’s accessing of
their respective home page.

[0135] Reference is now made to FIG. 6A, where the steps
of a detailed model generation method 110 are shown in an
exemplary embodiment. The model generation method 110
outlines the steps involved in generating the 3-D user model.
Method 110 begins at step 111, at which the user provides
data to the system 10. The data can be provided all at once or
incrementally. The data can be provided by the user or by
his/her friends. Friends may grant or deny access to data
request and have control over what data is shared. The data
provided may include but is not limited to image(s) and/or
video(s) of the face 113 and/or body 114; measurements 115
of the body size including the head as described below;
apparel size commonly worn by the user and the preferred
apparel size(s) and preferences 116 for style of clothing (such
as fitted, baggy, preferred placement of pants (above, below,
or on waist), color, European, trendy, sophisticated etc.),
brands, etc.; laser scan data (obtained, for example, from a
booth at a store equipped with a laser scanner), meshes (for
instance, those corresponding to impressions of the ear or
foot), outlines of body parts (for instance, those of the hands
and feet), mould scans, mocap data, magnetic resonance
imaging (MRI), ultrasound, positron emission tomography
(PET), and computed tomography (CT) data 117; and other
data 118 such as correspondence between feature points on
the 3D model’s surface and the 2D images supplied by the
user (for example the location of the feature points on the face
as shown in FIG. 11), references to anatomical landmarks on
the user supplied data, and user specific info such as the age or
age group, gender, ethnicity, size, skin tone, weight of the
user. User data may be imported from other sources such as
social-networking sites or the virtual operating system
described later in this document. (Such importing of data also
applies to the other portals discussed in this document).

[0136] The inputto the method 110 includes prior informa-
tion 112 including, but not limited to, annotated 3D surface
models of humans that include information such as anatomi-
cal landmarks, age, gender, ethnicity, size, etc.; anatomical
information, for instance, probability densities of face and
body proportions across gender, age groups, ethnic back-
grounds, etc.; prior knowledge on the nature of the input data
such as shape-space priors (SSPs) (described below), priors
on measurements, priors on acceptable apparel sizes, priors
on feature point correspondence; sequencing of steps for
various action factors (described below), etc. The prior infor-
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mation 112 includes data stored in the data store 70. The prior
information 112 is also used to determine “surprise” as
described later in this document.

[0137] Based on the information provided at step 111 or
data from 113-118, system 10 makes recommendations to the
user on stores, brands, apparel as well as provides fit infor-
mation, as described previously. As users browse apparel, the
system informs the user about how well an apparel fits, if the
apparel is available in a given user’s size and the specific size
in the apparel that best fits the user. In suggesting fit informa-
tion, the system takes into account user fit preferences, for
example a user’s preference for loose fit clothing. The system
may suggest whether apparel suits a particular user based on
the user’s style preferences. In exemplary embodiment, there
may be a “your style” field that gives an apparel a score in
terms of style preferred by the user. In another exemplary
embodiment, the system may recommend a list of items to the
user ordered according to user preferences. For instance, a
user may prefer collar shirts over V-necks. Furthermore, the
user may not like turtlenecks at all. When this user browses a
store collection with different shirt styles, the system may
present the shirt styles to the user in an ordered list such that
the collar shirts are placed above the V-neck shirts and the
turtlenecks are placed towards the bottom of the ordered list,
so that the user has an easier time sorting out and choosing
styles that suit their taste and preferences from the store
collection.

[0138] In another exemplary embodiment, the system may
combine style preferences as specified the user, and/or user
style based on buying patterns of user and/or other users’
ratings of apparel, and/or fashion consultant ratings and/or
apparel popularity (assessed according to the number of the
particular apparel item purchased for example). Any combi-
nation of the above information may be used to calculate the
“style score” or “style factor” or “style quotient” of a particu-
lar item (algorithm providing the score is referred to as “style
calculator). In exemplary embodiment, a user may select the
information that the system should use in calculating the style
factor of a particular item. The user may inquire about the
style score of any particular item in order to guide their
shopping decision. The system may use the scores calculated
by the style calculator in order to provide apparel recommen-
dations; style ratings of products and apparel items; user-
customized catalogues and lists of products that are ordered
and sorted according to an individual’s preferences and/or
popularity of apparel items.

[0139] Given apparel size, the system can inform a user of
the body measurements/dimensions required to fit apparel of
the specified size. Alternatively, given a user’s body measure-
ments, the system can inform the user of the apparel size that
would fit in a given brand or make/manufacturer. Further, the
system can suggest sizes to the user in related apparel. In
exemplary embodiment, if a user is browsing jackets in a store
and the system has information about the shirt size of the user,
then based on the user’s shirt size, the system can suggest the
appropriate jacket sizes for the user. In an exemplary embodi-
ment, the system can provide fit information to the user using
a referencing system that involves using as reference a data-
base containing apparel of each type and in each size (based
on the standardized sizing system). Body measurements
specified by a user are used by the system to estimate and
suggest apparel size that best meets the user’s fit needs (‘fit’
information incorporates user preferences as well such as
preference for comfort, loose or exact fit etc.). The reference
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apparel size database is also used to suggest size in any of the
different types of apparel such as jackets or coats or jeans or
dress pants etc. In another exemplary embodiment of provid-
ing fit information using the reference apparel database, a
user may be looking for dress pants, for instance, and the
system may only know the user’s apparel size in jeans and not
the user’s body measurements. In this case, in exemplary
embodiment, the system compares jeans in the user’s size
from the reference apparel database with dress pants the user
is interested in trying/buying, and by incorporating any addi-
tional user fit preferences, the system suggests dress pants
that would best fit the user i.e., are compatible with the user’s
fit requirements. Fit information may specify an uncertainty
along with fit information in order to account for, in exem-
plary embodiment, any differences that may arise in size/fit as
a result of brand differences and/or apparel material proper-
ties and/or non-standardized apparel size and/or subjectivity
in user preferences and/or inherent system uncertainty, if any
exists. In exemplary embodiment, the system informs a user,
who prefers exact fit in shirts, that a shirt the user is interested
in purchasing, and which is a new polyester material with a
different composition of materials and that stretches more as
a result, fits with +5% uncertainty. This is due to the fact that
the stretch may or may not result in an exact fit and may be
slightly loose or may be exact. Since the material is new and
the system may not have information on its material proper-
ties and how such a material would fit, it cannot provide an
absolute accurate assessment of the fit. It instead uses mate-
rial information that is close to the new material in order to
assess fit, and expresses the uncertainty in fit information. Fit
information is communicated to the user, in exemplary
embodiment, via text, speech or visually (images, video, ani-
mation for example) or any combination thereof. An API
(Application Programming Interface) would be open to ven-
dors on the retail server or portal server on system 10 so that
vendors can design and make available applications to users
of system 10. These applications may include, in exemplary
embodiment, widgets/applications that provide fit informa-
tion specific to their brands and products to users; store loca-
ter applications etc. In an exemplary embodiment, an appli-
cation that lets vendors provide fit information works simply
by looking up in a database or using a classifier such as Naive
Bayes [7-9] or k-nearest neighbours (KNN) [9, 10]. For
example, an application may state whether a garments that a
user(s) is browsing from a catalog fits the user(s). In exem-
plary embodiments: (1) Database. The application can look
up the user’s size and the manufacturer of the clothing in a
database to find the size(s) corresponding to the given manu-
facturer that fits the user. If the item currently being viewed is
available in the user’s size, the item is marked as such. The
database can be populated with such information a priori and
the application can add to the database as more information
becomes available. (2) Naive Bayes. The a posteriori prob-
ability of an apparel size (as) fitting a user given the user’s
body size (us) information and the manufacturer of the
apparel (m) can be computer using the Bayes rule, This can be
expressed as the product of the probability of the user’s size
(us) given the apparel size (as) and the manufacturer (m) of
the apparel, and that of the prior probability of the apparel size
given the manufacturer, divided by the joint probability of the
user’s size apparel size given the manufacturer (i.e. p(aslus,
m)=p(uslas,m)p(asim)/p(us,asim)). The prior probabilities
can be learnt by building histograms from sufficiently large
data and normalizing them so that the probability density
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sums to one. The user may be presented with items that fit the
user, or the apparel sizes that fit the user may be compared
with the item that the user is currently viewing and if the item
that is being viewed belongs to the apparel sizes that fit the
user, a check mark or a “fits me” indication may be made next
to the item. (3) KNN. Information on the body size (for
example, measurements of various parts of the body), apparel
size for different manufacturers for both males and females,
and (optionally) other factors such as age are stored in a
database for a sufficiently large number of people. Each of
these prices of information (i.e. body size, apparel size) is
multiplied by a weight (to avoid biases). Given a new body
size, the closest exemplar is found by computing the Euclid-
ean distance between the given body size (multiplied by the
associated weights for each measurement) and those in the
database, The majority vote of the output value (i.e. the cor-
responding field of interest in the database, for example, the
apparel size corresponding to the body measurements) of the
k-nearest neighbours (where k is typically taken to be an odd
number) is taken to be the most reasonable output. This output
value is then divided by the corresponding weigh (weight can
take the value 1 also). This could also be used in any other
combination of inputs and outputs. For example, the input
could be the apparel size for a given manufacturer and the
output could be the body sizes that fit this apparel. In an
exemplary embodiment, when browsing for products, given
the user’s body size (which may be stored in a repository) and
the manufacturer whose items the user is currently looking at,
the apparel sizes that fit the user may be computed and the
user may be presented with the available sizes for the user.
The user can also filter catalogs to show only items that fit the
user or correspond to the user’s preferences.

[0140] Based on a user’s apparel size, the system can point
out to the user if a product is available in the user’s size as the
user is browsing products or selecting products to view. The
system may also point out the appropriate size of the user in
a different sizing scheme, for example, in the sizing scheme
of a different country (US, EUR, UK etc.). In suggesting
appropriate sizes to user in products that may vary according
to brand, country, and other criteria, the system also takes into
account user fit preferences. For instance, a user may want
clothes to be a few inches looser than his/her actual fit size. In
an exemplary embodiment, the system would add the leeway
margin, as specified by the user, to the user’s exact fit apparel
size in order to find the desired fit for the user.

[0141] Method 110 begins at the preprocessing step 119 at
which it preprocesses the user data 111 using prior knowledge
112 to determine the appropriate combination of modules
120, 123, 124, 125, and 126 to invoke. Method 110 then
invokes and passes the appropriate user data and prior knowl-
edge to an appropriate combination of the following modules:
image/video analysis module 120, measurements analysis
module 123, apparel size analysis module 124, mesh analysis
module 125, and a generic module 126 as described in detail
below. These modules 120, 123,124, and 125 attempt to con-
struct the relevant regions of the user model based on the input
provided. At the information fusion step 127, the data pro-
duced by the modules 120, 123,124, 125 and 126 is fused.
Method 110 then instantiates a preliminary model at step 128,
optimizes it at the model optimization step 129, and details it
at step 130. Method 110, then presents the user with a con-
structed model at step 131 for user modifications, if any. The
constructed model and the user changes are passed on to a
learning module 132, the output of which is used to update the
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prior knowledge in order to improve the model construction
method 110. As method 110 proceeds, its intermediary
progress is shown to the user. At any point during the model
construction method 110, the user is allowed to correct the
method. In an exemplary embodiment, this is done by dis-
playing the model at the intermediately steps along with the
parameters involved and allowing the user to set the values of
these parameters though an intuitive interface. At the conclu-
sion of method 110, a user model is generated. Each of the
steps of method 110 is described in further detail below.

[0142] Measurements 115 provided as input to the method
110 include, in an exemplary embodiment, measurements
with respect to anatomical landmarks, for example, the cir-
cumference of the head and neck, distance from trichion to tip
of nose, distance from the tip of the nose to the mental pro-
tuberance, width of an eye, length of the region between the
lateral clavicle region to anterior superior iliac spine, circum-
ference of the thorax, waist, wrist circumference, thigh cir-
cumference, shin length, circumference of digits on right and
left hands, thoracic muscle content, abdominal fat content,
measurements of the pelvis, measurements of the feet,
weight, height, default posture (involving measurements such
as elevation of right and left shoulders, stance (upper and
lower limbs, neck, seat, waist, etc.), humping, etc.). Apparel
size/preferences 116 include, in an exemplary embodiment,
clothing size such as dress size (eg. 14, 8, etc.), hat size, shoe
size, collar size, length of jacket, trouser inseam, skirt length
etc., including an indication of whether measurements repre-
sent an exact size or include a preferred margin or are taken
over clothes. The specific measurements differ for males and
females reflecting the anatomical difference between the gen-
ders and differences in clothing. For instance, in the case of
females, measurements may include a more elaborate mea-
surement of the upper thorax involving measurements such as
those of the largest circumference of the thorax covering the
bust, shoulder to bust length, bust to bust length etc. On the
other hand, in the case of males, owing to lower curvature,
fewer measurements of the chest may be required. Similarly,
for the case of clothing, women may provide, for instance, the
length of a skirt, while men may provide a tie size. Similarly,
children and infants are measured accordingly. The availabil-
ity of information on anatomical landmarks makes it possible
to derive anatomically accurate models and communicate fit
information to the user as described below. Strict anatomical
accuracy is not guaranteed when not desired by the user or not
possible, for example, under stringent computational
resources. A printable tape measure is provided to the user as
adownload to ease the process of measuring. Image(s) and/or
video(s) of the face 113 and/or body 114 provided to the
system can also be imported from other sources and can also
be exported to other destinations. In an exemplary embodi-
ment, the method 110 may use images that the user has
uploaded to social networking sites such as Facebook or
Myspace or image sharing sites such as Flickr.

[0143] The method 110 can work with any subset of the
data provided in 111, exemplary embodiments of which are
described below. The method 110 is robust to incomplete data
and missing information. All or part of the information
requested may be provided by the user i.e. the information
provided by the user is optional. In the absence of informa-
tion, prior knowledge in the form of symmetry, interpolation
and other fill-in methods, etc are used as described below. In
the extreme case of limited user data, the method 110 instan-
tiates, in an exemplary embodiment, a generic model which
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could be based on an average model or a celebrity model.
Depending on factors such as the information provided by the
user(s), computational power of the client platform, shader
support on client machine, browser version, platform infor-
mation, plugins installed, server load, bandwidth, storage,
user’s preferences (eg. photorealistic model or a version of
nonphotorealistic rendering (NPR)) etc., the method 110 pro-
ceeds accordingly as described below. These factors are
herein referred to as action factors. Depending on the action
factors, a 3D model of appropriate complexity is developed.
When a highly complex (a higher order approximation with a
higher poly count) model is generated, a downsampled ver-
sion (a lower poly count model) is also created and stored.
This lower poly count model is then used for physical simu-
lations in order to reduce the processing time while the higher
poly count model is used for visualization. This allows plau-
sible motion and an appealing visualization. Goodness of fit
information for apparel is computed using the higher poly
count model unless limited by the action factors.

[0144] Method 110, at the preprocessing step 119 at which
it preprocesses the user input data using prior knowledge to
determine which of the modules 120, 123,124,125 and 126 to
invoke; depending on the input provided and the action fac-
tors, an appropriate combination of modules 120, 123,124,
125 and 126 is invoked. The method 110 attempts to construct
the most accurate model based on the data for the given action
factors. The accuracy of a model constructed using each of the
modules 120, 123, 124, 125 and 126 is available as prior
knowledge 112, and is used to determine the appropriate
combination of modules 120, 123, 124, 125 and 126 to
invoke. In an exemplary embodiment where the client plat-
form is computationally advanced (modern hardware, latest
browser version, shader support, etc.), if only images of the
face and body are provided by the user, only the image/video
analysis module 120 is invoked; if only body measurements
are provided, only the measurements analysis module 123 is
invoked; if only apparel size information is provided, only the
apparel size analysis module 124 is invoked; if only a full
body laser scan is provided, only the mesh analysis module is
invoked; if only apparel size information and an image of the
face is provided, only the apparel size analysis module 124
and the images/videos analysis module, more specifically the
head analysis module 121, are invoked; if only an image of the
face is provided, only the generic module 126 and the images/
videos analysis module, more specifically the head analysis
module 121, are invoked; if an image of the face, body mea-
surements and a laser scan of the foot is provided the image/
videos analysis module, more specifically the head analysis
module 121, the measurements analysis module and the mesh
analysis modules are invoked and so on. For regions of the
body, for which information is unavailable, the generic mod-
ule is invoked. In the extreme case of no user information or
very limited computational resources, only the generic mod-
ule 126 is invoked. Other data 118 such as age and gender, if
provided, and prior knowledge is available to each to the
modules 120, 123,124, 125 and 126 to assist in the model
construction process. Parameters may be shared between the
modules 120, 123,124, 125 and 126. Each of the modules
120, 123,124, 125 and 126 are described in detail next.

[0145] Reference is now made to the images/videos analy-
sis module 120 in FIG. 6A. This module consists of a head
analysis module 121 and a body analysis module 122, in an
exemplary embodiment. The head analysis module 121 and
the body analysis module 122 construct a 3-D model of the
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user’s head and body, respectively, based on the image(s) and
video(s) provided. The head analysis module 121 and the
body analysis module 122 may work in parallel and influence
each other. The head analysis module 121 and the body analy-
sis module 122 are described in detail below.

[0146] Reference is now made to FIG. 6B where the steps
of'the model construction process of the images/videos analy-
sis module 120 are outlined in an exemplary embodiment.
After receiving image and or video file(s), this module
extracts information on the user’s physical attributes at step
137 and generates a three-dimensional model at step 138. A
detailed description of this process is provided below.
[0147] Reference is now made to FIG. 6C where it is
shown, in an exemplary embodiment, that the steps of the
model construction process in the image/video analysis mod-
ule are handled separately for the user’s face and the body.
The head analysis module 121 produces a model of the user’s
head while the body analysis module 122 produces a model of
the user’s body. These models are then merged at the head-
body fusion step. A detailed description of this process is
provided below.

[0148] Reference is now made to FIG. 6D, wherein a
detailed description of the model generation process of the
images/videos analysis module 120 for steps 121 and 122 is
provided in an exemplary embodiment. The steps of the
model construction are first described in the context of the
head analysis module 121. The body analysis module 122
proceeds in a similar fashion. Once invoked by method 110,
the module 120 after receiving image(s) and/or videos and
prior knowledge, first sorts the data into images and videos at
step 139, based on the file extension, file header, or user tag in
an exemplary embodiment. If only image(s) are present, the
method proceeds to the preprocessing step 141. If only video
(s) are present, the method first extracts images from the video
that approximately represent a front view of the face and/or a
side view of the face, if available and proceeds to the process-
ing step 141. This is done in an exemplary embodiment using
atechnique similar to that used in [11]. In another exemplary
embodiment, a 3D model of the face is constructed using a
technique similar to that in [12]. If a combination of videos
and images are present and the resolution of the image(s) is
higher than that of the video, the method proceeds to the
preprocessing step 141 using the higher resolution images. If
a low resolution video is present, for example a video cap-
tured using a cell phone, high resolution images are first
generated and then the method proceeds to the processing
step 141. This can be done, in an exemplary embodiment,
using a technique similar to that used in [13]. Stereo images
and/or videos can also be processed. In an exemplary embodi-
ment, this can be done using a technique similar to [14].
[0149] Reference is now made to the preprocess step 141 in
FIG. 6D of the image/video analysis module 120, wherein the
image(s) are preprocessed. This involves, in an exemplary
embodiment, resizing, scaling, de-noising, etc., if necessary
to bring the images to a canonical form. An approximate
region containing the face region in the images is identified at
this step. This is done, in an exemplary embodiment, using a
rotationally invariant neural network. In another exemplary
embodiment, this can be done using support vector machines
(SVMs) in a manner similar to that described in [15]. The
location(s) of the face(s) in the image(s) and associated
parameters (eg. approximate facial pose, scale, etc.), and a
probability density over the image space identifying the fore-
ground (face regions) and the background are then passed to
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the next step. In an exemplary embodiment, this density is
defined as a Gaussian about the location of the face. Facial
pose is defined as the 3D orientation of a person’s face in 3D
space. It can be parameterized, in an exemplary embodiment,
by the orientation of the line joining the eyes and the two
angles between the facial triangle (formed by the eyes and
nose) and the image plane. The scale of the image is com-
puted, in an exemplary embodiment, using (i) the measure-
ment of a reference region as marked by the user, if available,
or (ii) the size of a common object (eg. a highlighter) in the
image at approximately the same depth as the person in the
image, if available, or (ii) the measured size of a known object
(eg. a checkered pattern) held by the user in the image. If
multiple faces are detected in a single image, the user may be
asked which face the user would like a model created for or a
model may be created for each face in the image allowing the
user to decide which ones to store and which ones to delete.
The method 110 then proceeds to step 148, where the global
appearance is analyzed, and step 142, where the local features
of'the head are analyzed. The global appearance analysis step
148 involves, in an exemplary embodiment, projecting the
foreground on a manifold constructed, for example, using
principal component analysis (PCA), probabilistic principal
component analysis (PPCA), 2D PCA, Gaussian Process
Latent Variable Models GPLVM, or independent component
analysis (ICA). This manifold may be parameterized by glo-
bal factors such as age, gender, pose, illumination, ethnicity,
mood, weight, expression, etc. The coefficients correspond-
ing to the projection are used to produce a likelihood of
observing the images given a face model. In an exemplary
embodiment, this is given by a Gaussian distribution centered
at the coefficients corresponding to the projection. The esti-
mated parameters from the previous step are updated using
Bayes rule and the likelihood determined at this step. The
posterior global parameters thus computed serve as priors at
step 142. Depending on the action factors, the method 110
segments the face into various anatomical regions (steps 143-
146), projects these regions onto local manifolds (at steps 149
and 150) to generate local 3D surfaces, fuses these local 3D
surfaces and post processes the resulting head surface (steps
151 and 152), optimizes the model 153 and adds detail to the
model 154. These steps are described in detail below.

[0150] The method 110 at step 142 identifies various ana-
tomical regions of the face in the image and uses this infor-
mation to construct a 3D surface of the head. This is done, in
an exemplary embodiment, using shape space priors (SSPs).
SSPs are defined here as a probability distribution on the
shape of the regions of an object (in this context a face), the
relative positions of the different regions of the object, the
texture of each of these regions, etc. SSPs define a prior on
where to expect the different regions of the object. SSPs are
constructed here based on anatomical data. In an exemplary
embodiment, an SSP is constructed that defines the relative
locations, orientations, and shapes of the eyes, nose, mouth,
ears, chin and hair in the images. Using priors from step 148
and SSPs on the face, the method 110 at step 143 extracts
basic primitives from the images such as intensity, color,
texture, etc. The method 110 at step 2326, to aid in segmen-
tation of facial features, extracts more complex primitives
such as the outlines of various parts of the face and propor-
tions of various parts of the face using morphological filters,
active contours, level sets, Active Shape Models (ASMs) (for
example, [16]), or a Snakes approach [17], in an exemplary
embodiment. As an example, the active contours algorithm
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deforms a contour to lock onto objects or boundaries of inter-
est within an image using energy minimization as the prin-
ciple of operation. The contour points iteratively approach the
object boundary in order to reach a minima in energy levels.
There are two energy components to the overall energy equa-
tion of an active surface. The ‘internal’ energy component is
dependent on the shape of the contour. This component rep-
resents the facets acting on the contour surface and constrain-
ing it to be smooth. The ‘external’ energy component is
dependent on the image properties such as the gradient, prop-
erties that draw the contour surface to the target boundary/
object. At step 146, the outputs of steps 143 and 144 which
define likelihood functions are used together with SSPs, in an
exemplary embodiment using Bayes rule, to segment the
regions of the head, helmet, eyes, eyebrows, nose, mouth, etc.
in the image(s). A helmet is defined here as the outer 3D
surface of the head including the chin, and cheeks but exclud-
ing the eyes, nose, mouth and hair. The result is a set of
hypotheses that provide a segmentation of various parts of the
head along with a confidence measure for each segmentation.
(Segmentation refers to the sectioning out of specific objects
from other objects within an image or video frame. In an
exemplary embodiment, an outline that conforms to the
object perimeter is generated to localize the object of interest
and segregate it from other objects in the same frame). The
confidence measure, in an exemplary embodiment, is defined
as the maximum value of the probability density function, at
the segmented part’s location. If the confidence measure is
not above a certain threshold (in certain challenging cases eg.
partial occlusion, bad lighting, etc.), other methods are
invoked at the advanced primitive extraction step 145. (For
example methods based on depth from focus, structure from
motion, structure from shading, specularity, silhouette, etc.;
techniques similar to [18], [19], [20], [21] and [22]). In an
exemplary embodiment, this is done by selecting a method in
a probabilistic fashion by sampling for a method from a
proposal density (such as the one shown in FIG. 6I). For
example, if the face of the user is in a shadow region, a
proposal density is selected that gives the probability of suc-
cessfully segmenting the parts of a face under such lighting
conditions for each method available. From this density a
method is sampled and used to segment the facial features and
provide a confidence measure of the resulting segmentation.
Ifthe updated confidence is still below the acceptable thresh-
old, the probability density is sampled for another method and
the process is repeated until either the confidence measure is
over the threshold or the maximum number of iterations is
reached at which point the method asks for user assistance in
identifying the facial features.

[0151] As each of the features or parts of the face is suc-
cessfully segmented, a graphical model is built that predicts
the location of the other remaining features or parts of the
face. This is done using SSPs to build a graphical model (for
eg. a Bayes Net). Reference is made to FIG. 6E, where a
graphical model is shown in an exemplary embodiment, and
to FIG. 6F, where the corresponding predicted densities are
shown in image coordinates. The connections between the
nodes can be built in parallel. As the method progresses, the
prior on the location from the previous time step is used
together with the observation from the image (result of apply-
ing a segmentation method mentioned above), to update the
probability of the part that is being segmented and the parts
that have been segmented, and to predict the locations of the
remaining parts using sequential Bayesian estimation. This is
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done simultaneously for more than one part. For example, if
the location of the second eye is observed and updated, it can
be used to predict the location of the nose, mouth and the
eyebrow over the second eye as shown in FIG. 6E. A simpli-
fied walkthrough of the sequential Bayesian estimation for
segmenting the regions of the face is shown in FIG. 6F.

[0152] Simultaneously with steps 143-145, the pose of the
face is determined. In an exemplary embodiment, on identi-
fication of specific facial features such as the eyes and mouth,
an isosceles triangle connecting these features is identified.
The angle of facial orientation is then determined by comput-
ing the angle between this isosceles triangle and the image
plane. The pose thus computed also serves as a parameter at
the classification step 151. The segmentation methods used
are designed to segment the parts of the head at smooth
boundaries. Next, parameters corresponding to these parts
such as pose, lighting, gender, age, race, height, weight,
mood, face proportions, texture etc. are computed. In an
exemplary embodiment, this is done as follows: once a major-
ity of the parts of the head are identified, they are projected
onto a corresponding manifold in feature space (eg. edge
space). In an exemplary embodiment, a manifold exists for
each part of the face. These manifolds are built by projecting
the 3D surface corresponding to a part of the face onto an
image plane (perspective projection) for a large number of
parts (corresponding to different poses, lighting conditions,
gender, age, race, height, weight, mood, face proportions,
etc.), applying a feature filter (eg. a Canny edge detector) at
step 149 to convert to a feature space (eg. edge space, color
space, texture space, etc.), and then applying a dimensionality
reduction technique such as principal component analysis
(PCA), probabilistic principal component analysis (PPCA),
2D PCA, Gaussian Process Latent Variable Models GPLVM,
or independent component analysis (ICA). Since the mani-
folds are parameterized by pose, lighting, gender, age, race,
height, weight, mood, face proportions, texture etc., project-
ing a given segmented part of the head onto the manifold
allows recovery of these parameters (for example [23]).
These parameters are then passed onto a classifier (at step
151), in an exemplary embodiment, a Naive Bayes classifier,
a support vector machine (SVM), or a Gaussian Process clas-
sifier, to output the most plausible 3D surface given the
parameters. In an exemplary embodiment, if a particular
parameter is already supplied as part of 118, for eg. the gender
of the user, then it is used directly with the classifier and the
corresponding computation is skipped (eg. estimation of gen-
der). Teeth reconstruction is also handled similarly. The teeth
that are constructed are representative of those in the image
provided including the color and orientation of teeth. This is
needed later for animation and other purposes such as to show
virtually results of dental corrections, whitening products,
braces, invisalines, etc. Hair are also handled similarly. In this
case, the manifold is additionally parameterized by the 3D
curvature, length, specularity, color, 3D arrangement, etc. In
an exemplary embodiment, a helical model is used as the
underlying representation for a hair strand. In an exemplary
embodiment hair can be modeled from image(s) using tech-
niques similar to [24-26]. If, however, the action factors do
not allow a representation of the teeth, ears and hair exactly as
in the image, less complex precomputed models are used.
Once 3D surface exemplars for various parts of the head (for
example, a helmet defined below, eyes, nose, mouth, etc.) are
identified as outputs of the classifier, at step 152 a new model
is instantiated by instantiating a copy of the identified exem-
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plar surfaces. Since the instantiated surfaces are parametric
by construction, these parametric models are modified
slightly (within allowed limits), if necessary, to represent
parameters as extracted from the image(s) wherever possible
atthe optimization step 153. The exemplars that are used with
the classifier are rigged models and thus enable easy modifi-
cations. In an exemplary embodiment, the size of the skeletal
structures and the weight of the nodes are modified to match
the extracted parameters. The rigged models also allow user
modifications (as described with reference to FIG. 29B) and
facilitate animations. At the postprocessing step 154, the 3D
surfaces generated at step 153 are merged. The boundaries of
the 3D surfaces corresponding to the parts of the face are
merged and smoothed using techniques similar to those used
atthe head-body fusion step 155 (FIG. 6C). Symmetry is used
to complete occluded or hidden parts. For example, if the
user’s hair are partially occluding one side of the face, sym-
metry is used to complete the missing part. If not enough
information is available, the most likely surface and texture
are substituted. For example. if the user’s teeth not visible
owing to the mouth being closed, the most likely set of teeth,
given the parameters corresponding to the user. In an exem-
plary embodiment, the most likely surface and texture are
computed using a classifier such as Naive Bayes, while the
placement is computed using SSPs and Bayesian inference.
As an alternate embodiment, 3D surfaces of the entire head
for different combinations of constituent part parameters are
maintained and an appropriate model is instantiated at step
152 based on the output of the classification step 151. At the
conclusion of the postprocessing step 154, a preliminary 3D
model of the user’s head is available which is passed onto the
head-body fusion step 155. As mentioned earlier, the body
analysis module 122 proceeds similar to the head analysis
module 121, where instead of extracting parameters of parts
of the face, parameters of the various body parts (excluding
the head) are extracted from the image(s) and/or videos. In an
exemplary embodiment, the local feature analysis step 142
for the body analysis module 122 involves individually ana-
lyzing the upper limbs, the lower limbs, the thorax, the abdo-
men, and the pelvis. In an exemplary embodiment, the loca-
tion of the body in the image and its pose is identified at the
preprocessing step 141 using a technique similar to that used
in [27]. At the conclusion, of the postprocessing step 154 of
the body analysis module 122, a preliminary 3D model of the
user’s body is generated which is passed onto the head-body
fusion step 155.

[0153] At the head-body fusion step 155, the head model
estimate and the body model estimate are merged using
smoothness assumptions at the boundaries, if necessary. In an
exemplary embodiment this is accomplished by treating the
regions at the boundaries as B-splines and introducing a new
set of B-splines to interconnect the two regions to be merged
(analogous to using sutures) and shrinking the introduced
links until the boundary points are sufficiently close. A 1-D
example is shown in FIG. 6G. Alternatively, the boundaries at
the neck region may be approximated as being pseudo-circu-
lar and the radii of the body model’s neck region and the head
model’s neck region can be matched. This may involve intro-
ducing a small neck region with interpolated radius values.
Other methods such as the one proposed in [28] could also be
used. The choice of the method used for fusion depends, in an
exemplary embodiment, on the action factors. For instance, if
limited data is provided by the user leading to a relatively
coarse approximation to the user, the pseudo-circular
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approximation method mentioned above is used. As another
example, a particular version of an NPR model desired by the
user may not require sophisticated model for which the
pseudo-circular approximation method mentioned above is
used. The output of the head-body fusion step 155 is passed
onto the information fusion step 127.

[0154] Reference is now made to the measurements analy-
sis module 123 that processes the measurements provided by
the user in order to construct a user model or part thereof.
These measurements include the various head and body mea-
surements 115 provided by the user. The measurements 115
provided are used to estimate any missing measurements
based on anatomical and anthropometric data, and data on
plastic surgery available as part of the prior knowledge 112.
As an example of the construction of a head model, given the
width, x, of one of the user’s eyes, the proportions of the
remaining parts of the head are generated based on anthropo-
metric data as follows: the diameter of the head, along the
eyes and the ears is taken to be 5x, the distance from the
trichion to the menton is taken to be 6x. If the user’s ethnicity
is known, then the shape is appropriately adjusted based on
anthropometric data. For example, the shape of an average
Asian head as seen from above is circular while that of an
average Caucasian is elliptical. This information is then
passed to a classifier to output the most plausible 3D surface
of'the head given the parameters. Measurements of the body
are used to instantiate a model corresponding to these mea-
surements from a generative model. A generative model is
available as part of the prior knowledge 112 and is con-
structed, in an exemplary embodiment, using anthropometric
data. In an exemplary embodiment, this is done using tech-
niques similar to those used in [29, 30]. If a very limited
number of measurements are available in addition to images,
they are passed onto the classifier at step 151 and the extrac-
tion of the corresponding measurement from the image(s) or
video(s) is skipped, in an exemplary embodiment. The output
of'the measurements analysis module is passed onto the infor-
mation fusion step 127.

[0155] Reference is now made to the apparel size analysis
module 124 in FIG. 6A that processes the apparel size/pref-
erences 116 provided by the user in order to construct a user
model or part thereof. Prior knowledge 112 includes an asso-
ciation of an average 3D model with size data for shirts,
dresses, trousers, skirts, etc. For example, there is an average
3D model of the upper body of a male associated with a men’s
shirt collar size of 42 and similarly a model of the lower body
for a trouser waist size of 32 and a length of 32, or a hat size
of 40 cm, or a shoe size of 11. This can be done, in an
exemplary embodiment, by computing the average of the
upper body 3D surface of several models (obtained from rage
scans after filtering noise and rigging) of men who have
identified a collar size of 42 as their preferred shirt size. In
another exemplary embodiment, the generative models learnt
from anthropometric data, for example as in [29] may have
size parameters mapped to apparel size, thereby giving a
generative model that is parameterized by apparel size. These
models are also rigged, in an exemplary embodiment using a
technique similar to that used in [31], to allow animation.
Thus, in an exemplary embodiment, a user model can be
created from apparel size data by (i) instantiating the corre-
sponding average 3D model for the various body parts for
which an apparel size is specified, or instantiating the part of
the body corresponding to the apparel using a generative
model parameterized by apparel size, and (ii) merging the 3D
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surfaces for the various body parts using merging techniques
similar to those used at step 155 using most probable generic
models for body parts (available from the generic module
126) for which apparel size is not provided. The output of the
apparel size analysis module is passed onto the information
fusion step 127.

[0156] Reference is now made to the mesh analysis module
125 in FIG. 6A that processes the laser scan data/meshes/
outlines 117 provided by the user in order to construct a user
model or part thereof. The steps of the mesh analysis module
are shown in FIG. 6H in an exemplary embodiment. After
receiving user data 111 and prior knowledge 112, once
invoked, this module first sorts 156 the data [such as laser scan
data, meshes (for instance, those corresponding to impres-
sions of the ear or foot), outlines of body parts (for instance,
those of the hands and feet), mocap (motion capture) data,
magnetic resonance imaging (MRI), ultrasound, positron
emission tomography (PET), and computed tomography
(CT) data] to determine the most accurate choice of data to
use for model construction. This is done using knowledge of
the accuracy of a model constructed using each piece of the
pieces of data above, available as part of prior knowledge 112,
and the quality of the data provided such as the poly count of
amesh. The user is also allowed to force the use of a preferred
data, for example mocap data as opposed to a laser scan, for
model construction by specifying the reliability of the data
manually. For meshes, the module 125 then proceeds as fol-
lows: The module 125 filters the data at step 157 to remove
any noise and to correct any holes in the data. This is done, in
an exemplary embodiment, using template-based parameter-
ization and hole-filing techniques similar to those used in
[29]. At this step, unnecessary information such as meshes
corresponding to background points is also removed. This
can be done, in an exemplary embodiment, by asking the user
to mark such regions through an intuitive user interface. This
is followed by the fill-in step 158 at which symmetry is used
to complete missing regions such as an arm, if any, using
symmetry. If mesh or volume data is not available for the
missing regions, the corresponding regions are generated by
the generic module 126 and fused at the information fusion
step 127. The model is then rigged at the rigging step 159.
Rigging provides a control skeleton for animations and also
for easily modifying the body parts of the user’s model. The
mesh output from step 158 is used with a generic human
skeleton and an identification of the orientation of the mesh to
automatically rig the mesh. Generic male and female versions
one for age group 0-8, 8-12, 13-20, 21-30, 31-60, 60+ in an
exemplary embodiment are available as part of the prior
knowledge 112. The orientation of the mesh (i.e which side is
up) is obtained from the mesh file’s header. If unavailable in
the header, the orientation of the header is obtained by asking
the user through an intuitive user interface. Rigging is done
automatically, in an exemplary embodiment, using a tech-
nique similar to that used in [31]. It can also be done using
techniques similar to those used in [32, 33].

[0157] For laser scan data, a mesh is first constructed, in an
exemplary embodiment, using a technique similar to that
used in [34]. This mesh is then passed on to the fill-in step 158
and the rigging step 159 described above. For mocap data, a
model is generated using shape completion techniques such
as that used in [35], in an exemplary embodiment. The model
thus generated is rigged automatically, in an exemplary
embodiment, using a technique similar to that used in [31].
For outlines, this module extracts constraints from the out-
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lines and morphs the mesh to satisfy the constraints. In an
exemplary embodiment, this is done as follows: (i) Feature
points on the outline corresponding to labeled feature points
on the mesh (for example, points over the ends of eyebrows,
over the ears, and the occipital lobe) are identified by the user
through a guided interface such as the one shown in FIG. 11.
This can also be automated using perceptual grouping and
anatomical knowledge. For example, consider a scenario
where a user prints out a sheet that has a reference marker
from the website and draws an outline of his/her foot, or takes
an image of his/her foot with a penny next to the foot. Given
such an image, the image is first scaled to match the units of
the coordinate system of the 3D mesh using scale information
from the reference markers in the image. If a reference marker
is not present, the image is search for commonly known
objects such as a highlighter or a penny using template match-
ing and the known size of such objects is used to set the scale
of the foot outline. Or, the user may be asked to identify at
least one measurement on the foot. The orientation of the foot
is then identified. This is done by applying a Canny edge
detector to get the edge locations and the orientations, con-
necting or grouping edgels (a pixel at which an edge has been
identified) that have an orientation within a certain threshold,
and finding the longest pair of connected edges. This gives the
orientation of the foot. Both ends of the foots are searched to
identify the region of higher frequency content (using a Fou-
rier Transform or simply projecting the region at each end
onto a slice along the foot and looking at the resulting histo-
gram) corresponding to the toes. The big toe is then identified
by comparing the widths of the edges defining the toes and
picking the one corresponding to the greatest width. Simi-
larly, the little toe and the region corresponding to the heel are
identified and reference points on these regions correspond-
ing to those on the 3D meshes are marked which now define
a set of constraints. (ii) The corresponding reference points
are then displaced towards the identified reference points
from the image using Finite Element Analysis (FEM) tech-
niques such as those used in [36], [37], or as in [38]. The
extracted constraints are also passed onto the other modules
120, 123, 124 and 126 and a similar method is applied to
ensure that the generated model conforms to the constraints.
Such morphing of the mesh to conform to constraints is
particularly used, if action factors allow, for parts of the body
that cannot be easily approximated by a cylinder such as the
head. Such morphing of the mesh based on constraints pro-
vided by the user such as an outline or an image of their foot
or fingers are useful for computing goodness of fit informa-
tion for apparel such as shoes and rings. (For the case of rings,
it is also possible to simply measure the circumference of the
ring and let the measurement analysis module construct the
appropriate model). For rings, two roughly orthogonal
images of the fingers with a reference material in the back-
ground or an outline of the fingers on a printable sheet con-
taining a reference marker could be used and analyzed as
above. Or, a users hand can be placed in front of a webcam
with a ref on paper in the background or a computer screen in
the background containing a reference marker. The advantage
of such an image based constraint extraction is that it allows
multiple fingers to be captured at once. This is particularly
useful when buying, say mittens or gloves or a ring, for a
friend as a surprise gift. The user simply needs to take an
image(s) of the appropriate region of his/her friend’s body,
mark the size of some known object in the image, for
example, the width of the user’s face. The more information is



US 2010/0030578 Al

provided, the more accurate the user’s model becomes. For
example, for some people, the ring size for the right index
finger is different from that of the left hand; images of both
hands ensure a more accurate goodness-of-fit. Imprints and
moulds such as those of the foot and ears can be converted to
meshes can be done either by laser scanning. It can also be
done taking multiple images of the imprints and moulds and
constructing the mesh using structure from focus, structure
from motion, structure from shading, specularity, etc.; tech-
niques similar to those used in [18] and [22]. Medical images
and volumes such as MRI and CT volumes can also be used,
if available, to create the user model or part thereof. This can
be done using techniques similar to those used in [39, 40].

[0158] For images from multiple views of a user with
known image acquisition geometry, a volume is first created
as follows and processed as described above for the case of
laser scan data. (i) Each image is preprocessed and a trans-
form is applied producing a feature space image. For
example, a silhouette transform is applied which produces an
image with a silhouette of the object(s) of interest. This can be
done in an exemplary embodiment using a technique similar
to that used in [41]. (ii) The silhouette is then backprojected.
This can be done, in an exemplary embodiment, by summing
the contributions from each of the silhouettes taking into
account the geometry provided as shown in FI1G. 6J. Using the
geometry of the image capture (this is usually a perspective
projection or can be approximated with an orthographic pro-
jection), rays are traced from pixels on the feature space
transformed images to voxels (3D pixels) of a volume (a 3D
image). To each of the voxels along the path of a ray, the value
of the pixel in the feature space transformed image is added.
This added value may be corrected for a 1/ effect (inverse
square law of light and electromagnetic radiation). Once a
mesh is created, knowledge of the silhouette is used to extract
the texture of the object of interest and using image acquisi-
tion geometry, the model is textured as described at the pri-
mary model instantiation step 128. It can also be done in the
frequency domain using a technique similar to that described
in [42]. Instead of using the silhouette above, any other fea-
ture space transform can be used. For images from multiple
views of an object(s) with unknown or limited geometry
information, the images are processed as described above
with geometry information extracted from the images as fol-
lows: (i) Detect salient features. This is done in an exemplary
embodiment by using statics on regions that are interesting to
humans extracted by tracking eye movements. In another
exemplary embodiment, it can be done using prior knowledge
of the parts of the object of interest. For example, the eyes,
nose and mouth can be identified similar to techniques used at
step 121 (ii) Form triangles by connecting the salient features.
For example, the eyes, nose, and mouth of a person in an
image may be connected to form a triangle. (iii) Determine
image to image transformations of the corresponding tri-
angles. This can be done in an exemplary embodiment using
atechnique similarto thatused in [43]. These transformations
define the image acquisition geometry which is then pro-
cessed along with the images to construct a model as
described above. In Instead of using triangles other structures
or network of structures may be used above. The method
described above allows construction of a model from arbi-
trary views of an object or person taken using an ordinary
camera. Planes in the image can also be identified by detect-
ing lines diminishing towards a vanishing point. This can be
used to construct a model of the environment, if desired. It can
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also be used to aid in background subtraction. A technique
similar to the one presented in [44] can also be used for the
environment. The output of the mesh analysis module is
passed onto the information fusion step 127.

[0159] Reference is now made to the generic module 126 in
FIG. 6A to construct a user model or part thereof. This mod-
ule processes other data 118, if available, together with prior
knowledge 112 in order to produce a generic model or part
thereof. This module is invoked when there is insufficient
information for constructing a user model or part thereof via
the other modules 120, 123, 124, and 125, or if the action
factors do not allow the generation of a more accurate model
that is conformal to the user through modules 120, 123, 124,
and 125. When invoked, the information in other data 118 or
that provided by the modules 120, 123, 124, and 125 is passed
onto a classifier similar to that used at step 151. In an exem-
plary embodiment, a Naive Bayes classifier, a support vector
machine (SVM), or a Gaussian Process classifier is used, to
output the most plausible 3D surface given the information. If
only a part of the model (such as a limb) is required by the
other modules 120, 123, 124, and 125, then only the required
part is generated using the classifier. If the whole model is
required, then the entire user model is generated using the
classifier. In an exemplary embodiment, the classifier outputs
an exemplar that is a rigged model. The rigged exemplar is
then modified, if necessary, to better match the user. For
example, if other data 118 specifies an age of five years and a
height of five feet, and the closest exemplar is a user model
corresponding to a five year old that is four and half feet tall,
the height of this exemplar is changed from four and half to
five feet by setting the parameters of the rigged user model
accordingly. The classifier is built using labeled training data.
In an exemplary embodiment, this is done using rigged 3D
surfaces or meshes that have associated with them labels
identifying the age, gender, weight, height, ethnicity, color,
apparel size etc. of the corresponding 3D surface or mesh.
The labeling can be done manually as it only needs to be done
once when building the classifier. The classifier is stored and
available as part of prior knowledge 112. As more and more
data becomes available, the classifier is updated at the learn-
ing step 132. In essence, the method 110 is constantly learn-
ing and improving its model construction process.

[0160] The processed information from the modules 120,
123, 124, 125, and 126, if available, is then fused at the
information fusion step 127. At this step, merging of the
outputs of components of 120, 123, 124, 125, and 126 takes
place. There is an accuracy associated with the output of the
modules 120, 123, 124, 125, and 126 available as part of prior
knowledge 112. Based on this accuracy components of vari-
ous parts of the user’s model are merged. For example, the full
body output of the generic module 126 may be merged with a
high resolution model of the user’s foot available as an output
of the mesh analysis module 125. This can be done, in an
exemplary embodiment, using techniques similar to those
used at the head-body fusion step 155. Parts of the skeleton
are also joined at the joint locations. For example, for the
above example, the full body skeleton is joined with the foot
skeleton at the ankle joint. For regions of the body for which
data is unavailable, the output of the generic module is used.
For regions of the body for which multiple models of similar
accuracy exist, the corresponding models are merged in a
probabilistic framework. For example, the expected value of
this 3D model’s surface is computed over all pieces of data
available as outputs 0£120, 123, 124, 125, and 126 to produce
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an estimate of the 3D model of the user’s head. In an exem-
plary embodiment, this is done using Bayesian model aver-
aging, committees, boosting and other techniques for com-
bining models may be used.

[0161] At step 128, a preliminary 3D model is instantiated
using the output of the information fusions step. The model is
named and all the appropriate data structures are updated. The
model is also textured at this step. This is done by setting up
a constrained boundary value problem (BVP) with constrains
defined by the feature point correspondence and using texture
from the image(s) provided by the user. In an exemplary
embodiment, this is done using a technique similar to that
presented in [45] for the face. The feature point correspon-
dence between points on the 3D model and those in the
images is obtained using the segmentation results from step
146. Alternatively, this correspondence data may be obtained
through a user interface. An exemplary embodiment of such a
user interface is discussed in reference to FIG. 11. A texture
map for the face is obtained by unwrapping a texture map
from the input video sequence or input images using a tech-
nique similar to the texture mapping technique described in
[46]. Before unwrapping the texture, the images may be pro-
cessed to complete missing or occluded regions (such as
occlusion by hair, glasses, etc.) using shape space priors and
symmetry. Skin tone is also identified at this step. In an
exemplary embodiment, regions representing skin can be
identified by converting the image to a representation in the
HSV (Hue, Saturation, Value) color space or RGB (Red,
Green, Blue) color space. Skin pixels have characteristic
HSV and RGB values. By setting the appropriate thresholds
for the HSV or RGB parameters, the skin regions may be
identified. The skin reflectance model may incorporate dif-
fuse and specular components to better identify the skin. The
variation of the pixel values (and higher order statistics) for
example in RGB space can be used to estimate the skin
texture. This texture is then used to fill in skin surfaces with
unspecified texture values, for example, ears that are hidden
behind hair. In an exemplary embodiment, skin texture is
extracted from the face and used wherever necessary on the
head and the body since the face of a user is usually visible in
the image or video. Similarly, texture is computed and
mapped for teeth, hair, and the iris and pupil of the eyes. If
image or video data is unavailable, a generic texture is used.
The choice of a generic texture is based on other information
provided by the user as part of other data 118 (eg. age, race,
gender, etc.), if available.

[0162] The model is then optimized at step 129. Optimiza-
tion involves improving the model to better match the user.
Optimization procedures similar to those employed at step
125 and 153 are used at a global scale, if necessary or pos-
sible, again depending on user data and the action factors.
Consistency checks are also made to ensure that scale and
orientation of the different regions of the model are plausible
and appropriate corrections are made if necessary. Textures
on the model are also optimized at this step if the action
factors allow. This involves optimizations such as reillumi-
nating the model so that the illumination is globally consis-
tent and so that the model can be placed in new illumination
contexts. This is done in an exemplary embodiment using
techniques similar to those used in [19, 20, 47]. Forward and
backward projection (from the 3D model to the 2D image and
vice-versa) may be applied in a stochastic fashion to ensure
consistency with the 2D input image, if provided, and to make
finer modifications to the model, if necessary depending on
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action factors. The comparison of the projected 3D model and
the 2D image may be done in one or more feature space(s), for
example in edge space. All of the actions performed are taken
depending on the action factors as described earlier.

[0163] The method 110 then proceeds to step 130 at which
the model is detailed. The photorealism of the model is
enhanced and any special effects that are required for NPR are
added based on the action factors. The photorealism is
enhanced, for example, by using bump maps for, say,
wrinkles and incorporating subsurface scattering for skin.
Facial hair, facial accessories and finer detail are also added to
the model.

[0164] Method 110 then proceeds to the user modification
step 131 at which the user is allowed to make changes to the
model if desired. These changes include, in an exemplary
embodiment, changes to the skin tone, proportions of various
body parts, textures (for example, the user may add scars,
birthmarks, henna, etc.), etc. An easy to use user interface
allows the user to make such changes as described later in this
document. Users are also allowed to set default preferences
for their model at this point. For instance, they may choose to
have a photorealistic model or a nonphotorealistic (NPR)
model as their default model (NPR models may be multi-
dimensional-1-D, 2-D, 2.5D, 3-D, 4-D or higher). Users can
also create several versions of their NPR model based on their
specific taste. Such NPR models can be constructed by simply
applying a new texture or using algorithms such as those
described in [48-50]. At any point during model construction,
the method may ask the user for assistance. The user is
allowed to make changes to the model at any time. As the user
ages, loses or gains weight, or goes through maternity, the
model can be updated accordingly. As newer versions of the
software are released, newer, more accurate versions of the
model may be created using the information already supplied
by the user or prompting the user to provide more (optional)
information. All the models created by the user are stored and
the user is allowed to use any or all of them at any time. The
models created by the user are stored in the user database 80
and are also cached on the client side 14 and 16 for perfor-
mance purposes.

[0165] The model generated before user modifications as
well as the user modifications and user data 111 are passed
onto the learning step 132, the output of which is used to
update the prior knowledge 112 in order to improve the model
construction method 110 over time. This can be done using
reinforcement learning and supervised learning techniques
such as Gaussian process regression. In an exemplary
embodiment, the manifolds and the classifier used in the
model construction process are updated. In an exemplary
embodiment, if a model that is created is significantly further
away in distance from the existing exemplars of the classifier
and has been found frequently, it is added as a new exemplar.
At the conclusion of the user modifications step 131, a user
model is created.

[0166] If the user provides more data 111, the method
accesses the quality of the data, for example, the resolution of
the images, the poly count of the meshes, etc. in order to
determine if the newer data can improve the model. If it is
determined that the new data can improve the module, the
method 110 processes the data to improve the quality of the
user model and a new version of the model is created and
stored. The measurements of various body parts can be
updated at any time as the user ages, gains/loses weight, goes
through maternity etc.
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[0167] The method 110 described above can be used for
building models of other objects. For example, 3D objects for
use in the virtual world. In an exemplary embodiment, the
user can identify the class of the object (such as a pen, a
laptop, etc.) for which a model is being created. The class of
the object for which a model is being created is useful for
selecting the appropriate priors for model construction for the
given object from the prior knowledge 112. In an alternative
embodiment, the class of the object being considered can be
automatically determined as discussed with reference to FIG.
49Q).

[0168] In an exemplary embodiment, a generative model
for motion is used. For example, for the case of walking. users
are allowed to tune various parameters corresponding to a
walking style such as a masculine/feminine walking style, a
heavy/light person walking style, a happy/sad walking style
etc. Such generative models are learnt, in an exemplary
embodiment, using Gaussian process models with style and
content separation using a technique similar to that used in
[51].

[0169] When the action factors are very limiting, for
example, on limited platforms such as a cell phone or a
limited web browser, several approximations may be used to
display a3D model. In an exemplary embodiment, on rotating
auser model, the useris presented with a 3D model of the user
from a quantized set of views i.e. if a user rotates his/her
viewpoint, the viewpoint nearest to this user selected view-
point from a set of allowed viewpoints is chosen and dis-
played to the user. In this way, an entire 3D scene can be
represented using as only as many viewpoints as the system
permits, thereby allowing a more compact and responsive
user experience. In an exemplary embodiment, if a generic
user model is used, precomputed views of the model corre-
sponding to different viewpoints are used. In an exemplary
embodiment, the apparel on a generic user model of a given
size and the corresponding fit info is precomputed for various
parameters (for example, for different apparel sizes) and the
appropriate view is displayed to the user. In an exemplary
embodiment, the view may be an image or an animation such
as one showing the user walking in a dress. As an exemplary
embodiment ofhow a 3D environment can be displayed when
the action factors are limiting, static backgrounds may be
used instead of dynamic one. Moreover, instead of displaying
a fully 3D environment, a quantized version of the environ-
ment may be displayed i.e. as with the case of the user model,
when the user chooses to navigate to a certain viewpoint, the
closest available viewpoint from a set of allowed viewpoints
for the environment is chosen and displayed to the user.
[0170] Users can also choose to create a strictly 2D user
model and try out apparel in 2D. This is one of the several
options available for NPR models. In an exemplary embodi-
ment, this is done by invoking the generic module 126 with a
2D option for the classifier i.e. the output of the classifier is a
2D rigged mesh. The 2D classifier is built using the same
technique as described for the 3D models but using 2D rigged
models instead. Users can also draw a model of themselves.
This can then be either manually rigged through a user-inter-
face or automatically using a 2D form of the technique used in
[31], in an exemplary embodiment. Users also have the option
of creating their own 3D models, and using them for trying
out apparel and for various entertainment purposes such as
playing games and creating music videos containing their
user model.
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[0171] All data provided by the users and models con-
structed are saved in a repository. In an exemplary embodi-
ment, an application programming interface (API) may be
available for developers to build applications using this data.
In an exemplary embodiment, an application could use this
data to determine items that fit a user as a user browses a
catalog, as described later. In another exemplary embodi-
ment, a mobile device or cell phone application could allow
users to scan a bar code or an RFID (radio frequency identi-
fication) tag on an apparel in a real store and see if the apparel
fits the user. (Such scanning of bar codes or RFIDs and
looking up of repositories can have other applications such as
scanning a food item to check if it is consumable by the user
i.e. its ingredients satisfy the dietary restrictions of a user).

[0172] Reference is now made to FIGS. 7A-D which illus-
trate protocols for collaborative interaction in exemplary
embodiments. These protocols can be used for a number of
applications. These protocols are described next for the
modes of operation of a Shopping Trip™. Other applications
based on these protocols are described later in this document.
A user may initiate a shopping trip at any time. There are four
modes of operation of a shopping trip: regular, asynchronous,
synchronous and common. In the regular mode, a user can
shop for products in the standard way—browse catalogues,
select items for review and purchase desired items. Whereas
the regular mode of shopping involves a single user, the
asynchronous, synchronous and common modes are different
options for collaborative shopping available to users. In the
asynchronous mode, the user can collaborate with other shop-
pers in an asynchronous fashion. The asynchronous mode
does not require that other shoppers the user wishes to col-
laboratively shop with, be online. The user can share images,
videos, reviews and other links (of products and stores for
instance) they wish to show other users (by dragging and
dropping content into a share folder in an exemplary embodi-
ment). They can send them offline messages, and itemized
lists of products sorted according to ratings, price or some
other criteria. Any share or communication or other electronic
collaborative operation can be performed without requiring
other collaborators to be online, in the asynchronous mode at
the time of browsing. The synchronous and common modes
require all collaborating members to be online and permit
synchronized share, communication and other electronic col-
laborative operations. In these modes, the users can chat and
exchange messages synchronously in real-time. In the syn-
chronous mode, ‘synchronized content sharing’ occurs. Ref-
erence is made to FIG. 20 to describe this operation in an
exemplary embodiment. Users involved in synchronized col-
laboration can browse products and stores on their own. ‘Syn-
chronized content sharing’ permits the user to display the
products/store view and other content being explored by other
users who are part of the shopping trip by selecting the spe-
cificuser whose browsing content is desired, from a list 244 as
shown in FIG. 20. For example, consider a shopping trip
session involving two users—user 1 and user 2, browsing
from their respective computing devices and browsers. Sup-
pose user 1 and user 2 are browsing products by selecting
“My view” from 244. Suppose user 1 now selects user 2 from
the view list 244. As the selected user (user 2) browses
through products/stores, the same content is displayed on user
1’s display screen thereby synchronizing the content on the
display screens of users 1 and 2. User 1 may switch back to
her view whenever she wants and continue browsing on her
own. Similarly, user 2 can view the content of user 1 by
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selecting user 1 from the switch view list. In the common
mode, users involved in the collaborative shopping trip are
simultaneously engaged in browsing products or stores on
their display screens. This mode can assume two forms. In the
first form, a user is appointed as the ‘head’ from among the
members of the same shopping trip. This head navigates/
browses products and stores on their display screen and the
same view is broadcast and displayed on the screens of all
users of the same shopping trip. In the second form, all users
can navigate/browse through product, store or other cata-
logues and virtual environments and the information/content
is delivered in the sequence that it is requested (to resolve user
conflicts) and the same content is displayed on all user screens
simultaneously using the protocol that is described below. In
the common mode, all the users are engaged in a shopping trip
in acommon environment. This environment may be browsed
independently by different members of the shopping trip
leading to different views of the same environment. The sys-
tem in FIG. 20 involving synchronous collaboration between
users may be integrated with a ‘One Switch View’ (OSV)
button that allows users to switch between user views just by
pressing one button/switch, which may be a hardware button
or a software icon/button. The user whose view is displayed
on pressing the switch is the one on the list following the user
whose view is currently being displayed, in exemplary
embodiment. This OSV button may be integrated with any of
the collaborative environments discussed in this document.

[0173] The techniques for accomplishing each of the four
modes of operation are described next in an exemplary
embodiment. Reference is now made to FIG. 7A where the
regular mode of operation of a shopping trip is shown. An
instance of a client 201 in the regular mode of operation
makes a request to the server application 22 to view a product
orastore or other data. In exemplary embodiment, the request
can be made using HTTP request, RMI (remote method invo-
cation), RPC (remote procedure call). The client instance
then receives a response from the server. Reference is now
madeto FIG. 7B where an asynchronous mode of operation is
shown in an exemplary embodiment. In this case, the user
instance 201 makes a request to the server. A list 203 of
shopping trip members and their information is maintained
on the server for any given user. The list 203 is a list of users
that have been selected by the client C6111 to participate in
the shopping trip. In response to the client’s request, the
server then sends a response to the client 201 with the
requested content. If the item is tagged for sharing, the server
adds it to a list of shared items for that user. Other users on the
shopping trip may request to view the shared items upon
which the server sends the requisite response to this request.
For instance, a user may view a product while browsing and
may tag it as shared or add it to a share bin/folder. For
instance, a user (C6111) may view a product and add it to a
share bin. Other users (C6742, C5353) may then view the
items in that bin. The shopping trip members list 203 may also
be stored locally on the client’s side in an alternative exem-
plary embodiment. Reference is now made to FIG. 7C where
the synchronous mode of shopping is shown in exemplary
embodiment. When a client instance 201 makes a request to
the server to view a product, for example, an appropriate
response is sent not only to the client requesting the informa-
tion but also to all members on the shopping trip list who have
selected that client’s browsing contents (refer FIG. 20). In
another exemplary embodiment, the synchronous mode
works as follows: (1) A user, say USERI, visits a product
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page. (2) The product is registered in a database as USER1’s
last viewed page. (3) If another user, say USER2, has selected
the option to show USER1’s view, their view is updated with
USERT1’s last viewed product. (4) When USER2 selects
USERT1’s view, the view is updated every 3 seconds. (If there
is no activity on part of USER2 for a given period of time,
USERZ2’s client application may pause polling the database to
save bandwidth and other computational resources. Upon
reactivation by USER2, view updating may resume). Thus,
updating of the views may be server driven or client driven.
Users can specify user access privileges to content that
belongs to them. For example, they can set access privileges
to various apparel items in their wardrobe allowing other
users to access certain items and denying access to certain
others. An icon notifies the user if the current view is being
broadcast. The history of a trip is also available to the users. In
an exemplary embodiment, this is done by showing the user
the items that were registered in the database in step (2)
above. This history can also be downloaded and saved by the
users and can be viewed later. Reference is now made to FIG.
7D where the common mode of a shopping trip is shown in
exemplary embodiment. In this figure, it is shown that several
clients can simultaneously make a request and simulta-
neously receive a response. At any given time, any of the
clients can send a request to the server to view an item, to
explore an item (as discussed in reference to FIG. 36), etc. in
exemplary embodiment. The following is a description of the
communication protocol for the common mode of operation
of'a shopping trip. When a client sends a request to the server,
it also monitors a channel on the server (could be a bitor a
byte or any other data segment on the server in exemplary
embodiment) to see if there any simultaneous requests made
by other users. If no simultaneous requests are detected, the
client completes the request and the server responds to all
clients in the shopping trip with the appropriate information
requested. For instance, if a catalogue item is viewed by one
of the users, all other clients see that item. As another
example, if a client turns over a 3D item, then all other clients
see the item turned over from their respective views. I[f how-
ever, a simultaneous request is detected at the channel, then
the client aborts its request and waits for a random amount of
time before sending the request again. The random wait time
increases with the number of unsuccessful attempts. If the
response duration is lengthy, then requests are suspended
until the response is completed by the server, in exemplary
embodiment. Alternatively, a conflict management scheme
may be implemented wherein the client also monitors the
server’s response for a possible conflict and sends the request
when there are no conflicts. In yet another exemplary embodi-
ment, the server may respond to requests if there are no
conflicts and may simply pause if there is a conflict. These
protocols also apply to peer-to-peer environments with the
source of the data being the server and the requesting party
being the client.

[0174] While viewing products, the content from audio and
video channels of users on the shopping trip, and also the
output of common (collaborative) applications (such as a
whiteboard-like overlay that users can use to mark items on
the web page or in the environment, or write and draw on) can
also be shared simultaneously. In an exemplary embodiment,
for the asynchronous mode, the user may tag an item for
sharing and add it to a bin along with a video, audio and/or
text message. When other users request to see items in this
bin, they are shown the product along with the audio, video or
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text message. In exemplary embodiment, for the synchronous
mode, the audio channels for all the users are added up and the
video channel for whichever user’s view is selected (F1G. 20)
is shown. For the common mode of operation, in an exem-
plary embodiment, the audio channels from the users on the
shopping trip are added up and presented to all the users while
the video stream may correspond to the user who has just
completed sending a request successfully through the com-
mon mode communication protocol described above. Ses-
sions may be saved as described before. The views and the
timeline during any session can be annotated. These pieces of
information are cross-referenced to enable the user to browse
by any of the pieces of information and view the correspond-
ing information.

[0175] For each of the above modes, the clients may also
interact in a peer to peer fashion as opposed to going through
a server. In an exemplary embodiment, in the synchronized
mode, if the user makes a request for a webpage to the server,
then that information can be passed on to the other clients on
the shopping trip via a peer to peer protocol. A user may also
be engaged in multiple shopping trips (in multiple shopping
trip modes) with different sets of users. Additionally, sub-
groups within a shopping may interact separately from the
rest of the group and/or disjoin the rest of the members of the
shopping trip and then later resume activities with the group.
[0176] While operating in any of these modes, the user has
the option to turn on an ‘automatic’ mode feature whereby the
system engages the user in a guided shopping experience. In
an exemplary embodiment, the user may select items or cat-
egories of items that the user is interested in and specify
product criteria, preferences and other parameters. The user
may also specify stores that the user is interested in browsing.
Once this is done, the system walks the user through relevant
products and stores automatically for a simulated guided
shopping experience. The automated mode may be guided by
a virtual character or a simulated effigy or a real person. The
user can indicate at any time if she wishes to switch to the
manual mode of shopping. The modes of operation presented
here for shopping can be applied to other collaborative appli-
cations. For instance, going on a field trip, or virtual treasure
hunt, or sharing applications as discussed with reference to
FIG. 49 O.

[0177] Reference is now made to figures that describe the
system 10 in greater detail, through sample images that are
taken from the system 10. The sample images describe the
operation of the system 10 with examples that are provided
through sample screen shots of the use of the system 10.
[0178] Referenceis now madeto FIG. 8 and FIG. 31, where
a sample main page screen 250 is shown, in an exemplary
embodiment. The sample main screen 250 is used for pur-
poses of example. The main screen 250, in an exemplary
embodiment presents the user with various options. The
options in an exemplary embodiment include the menu
options 252. The options menu 252 allows a user to select
from the various options associated with the system 10 that
are available to them. In an exemplary embodiment, the
options menu allows a user to select tabs where they can
specify further options related to their respective environment
620, friends 622 and wardrobe 624 as has been described in
FIG. 5. Users can search the site for appropriate content and
for shopping items using the search bar 632; they can browse
for items and add them to their shopping trolley 628 which
dynamically updates as items are added and removed from it;
and complete purchase transactions on the checkout page
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626. The options that have been provided here, have been
provided for purposes of example, and other options may be
provided to the user upon the main page screen 250. Further-
more, users can choose and set the theme, layout, look and
feel, colours, and other design and functional elements of the
main and other pages associated with their account on system
10, in the preferences section 630. In an exemplary embodi-
ment, users can choose the colour scheme associated with the
menu options 252 and the background of the main and other
pages. The local application described further below is
launched on clicking the button 254. The status bar 256 dis-
plays the command dressbot: start which appears as the local
application is started. Button 258 starts the model creation
process. When the local application 271 is running on the
local machine, a notification 634 is displayed inside the
browser window 250. Along with apparel shopping and mod-
eling, users can engage, with their virtual model and with
other users, in collaborative activities which include, in exem-
plary an embodiment, participating in virtual tours and visit-
ing virtual destinations 636; taking part in virtual events 638
such as fashion shows, conferences and meetings etc, all or
some of which may support elements of augmented reality. A
media player or radio may be available/linked available in the
browser in an exemplary embodiment 640, Featured apparel
items 642 and other current offers or news or events may also
appear on the main page 250 in an exemplary embodiment.

[0179] Reference is now made to FIGS. 9 to 13, to better
illustrate the process by which a 3D user model is created. As
described above, the 3-D user model is created by first receiv-
ing user input, where the user supplies respective images of
themselves as requested by the system 10. Reference is now
made to FIG. 9, where a sample image upload window is
shown in an exemplary embodiment. The image upload win-
dow is accessible to the user through accessing the system 10.
As described above, in an exemplary embodiment, the system
10 is accessed through the Internet. The sample upload win-
dow 260 is used to upload images of the user that are then used
by the system 10 to generate the user model. As shownin FI1G.
9, the user is requested to upload various images of them-
selves. The user in an exemplary embodiment uploads images
of the facial profile, side perspective and a front perspective.
In an exemplary embodiment, the user is able to upload the
images from their respective computing device or other stor-
age media that may be accessed from their respective device.

[0180] Reference is now made to FIG. 10, where a sample
image of a client application window 270 is shown. In an
exemplary embodiment, the client application 16 resident, or
associated with the computing device causes a client appli-
cation window 270 to be displayed to the user when the user
model is being created. The client application can request and
submit data back to the server. The protocol for communica-
tion between the application 16 and server 20 is the HTTP
protocol in an exemplary embodiment. The application 16, in
an exemplary embodiment initiates authenticated post
requests to a PHP script that resides on the portal server and
that script relays the requested information back to the appli-
cation 16 from the server 20. People are comfortable with
shopping on the internet using a browser and with monetary
transactions through a browser. In order to provide the user
with a rich experience, a rich 2D and/or 3D environment is
desired. Such an environment can be a computational burden
on the portal server. To reduce the computational load on the
portal server, the computationally intensive rendering aspects
have been pushed to the client side as an example. In an
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exemplary embodiment, this computational efficiency can be
achieved through the use of a local stand-alone application or
a browser plug-in, or run within a browser, or a local appli-
cation that interacts with the browser and portal server 20.
The current implementation, in an exemplary embodiment,
involves a local application 271 that interacts with the
browser and the portal server and is a component of the client
application 270. In a typical setting, the local application and
the browser interact with each other and also with the portal
server 20, which in turn interacts with other components of
the internet. Each of the modules of the portal server 20 may
have a corresponding module on the client application. This
may be a part of the browser or local application 271, the
browser or a combination of the two. The browser and the
local application interact in an exemplary embodiment, via
protocols like HT'TP and this communication may take place
via the portal server 20 or directly. The purpose of the local
application 271 is to enable computationally intensive tasks
to be carried out locally such as computations required for 3D
renderings of the apparel, the user’s model and the environ-
ments. This gives the appearance of running 3D graphics in a
browser. This permits online transactions within the browser
(buying apparel) and at the same time gives the user a rich
experience by using the power of the local machine and not
overburdening the server. For those users who are not com-
fortable with downloading the local application 271, a 2D,
2.5D or less sophisticated 3D rendering of the graphics is
displayed within the browser. Details of the browser-local
application interaction are described next. In an exemplary
embodiment, on a Windows® platform, registering the pro-
tocol associates a keyword with the local application 271 on
the user’s system in the registry. Thus, when the start appli-
cation button 254 is pressed, the local application 271 is
launched. When a user clicks on the ‘try on’ button from the
fitting room or wardrobe, a notification is sent to the local
application indicating that the user wants to try an apparel
item. A callback function is implemented within the local
application that listens for such notifications. When a notifi-
cation is received, the appropriate callback function is
invoked. This callback function then queries the portal server
or browser for the appropriate parameters and renders the
scene. For example, clicking on an apparel item in the fitting
room prompts the browser to send the command “dressbot:
tryon=5" to the local application which then places the item
with ID=5 on the user model. The gathering of information
from the server is done using HTTP. Such a framework lever-
ages the advantages of both familiar experience of a browser
and the computational power of a local application. The
above procedure and details have been described as an exem-
plary embodiment and may be implemented with other tech-
niques. In an alternative embodiment, local application fea-
tures may be implemented as part of a web browser.

[0181] By accessing the user model creation functionalities
on the user’s local computing device, the speed at which the
model is generated and then modified (through the user’s
commands) is increased. The application window 270 dis-
plays to the user the current state of the model, and allows the
user to perform various modifications to the user model, as
detailed below.

[0182] As described above, the user is able to modity the
respective measurements that are associated with a prelimi-
nary user model that has been generated. The measurements
specified by the user may be specific measurements that more
closely resemble the user’s physical profile. However, the
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measurements that are specified may also be prospective
measurements, where the user may wish to specify other
measurements. For example, the user may specify measure-
ments that are larger than their current measurements, if for
example, they wish to model maternity clothes. Also, the user
may specify measurements that are smaller than their current
measurements, thereby providing prospective looks with
regards to what a user may look like if they were to lose
weight.

[0183] The head and face region of the user’s model is
simulated by the modeling module 50 utilizing images of the
user’s face taken from different angles. The face generation
process may be completely automated so that the modeling
module 50 synthesizes the model’s face by extracting the
appropriate content from the user’s images without any addi-
tional input from the user or it may be semi-automated requir-
ing additional user input for the model face generation pro-
cess. Reference is now made to FIG. 11, where a sample facial
synthesis display window 280 is shown illustrating a semi-
automated facial synthesis procedure. The reference image
282 shows the user where to apply markers on the face i.e.,
points on the face to highlight. The sample image 284, in an
exemplary embodiment shows points highlighting regions of
the user’s face corresponding to the markers in the reference
image 282. The modeling module 50 may require additional
inputs from the user to further assist the face generation
process. This input may include information on facial con-
figuration such as the shape or type of face and/or facial
features; subjective and/or objective input on facial feature
dimensions and relative positions and other information. The
type of input acquired by the modeling module 50 may be in
the form of text, speech or visual input. Additionally, the
modeling module 50 may provide options to the user in order
to specify various areas/points upon the respective area of the
model that they wish to make further modifications/refine-
ments/improvements to. It may then be possible to tweak or
adjust certain facial features using adjustment controls as in
the case of the slider control feature for tweaking body mea-
surements described later in exemplary embodiment. To be
able to better illustrate the how the user may make modifica-
tions to the user model in an exemplary embodiment, refer-
ence is made now to FIGS. 12 to 13. Reference is now made
to FIG. 12A, where a sample measurement window 290 is
shown, in an exemplary embodiment. The measurement win-
dow 290 allows the user to specify empirical data that is used
to generate or modify the user model. The user is able to
specify the measurements through aid of a graphical repre-
sentation that displays to the user the area or region for which
a measurement is being requested. In addition. videos and/or
audio may be used to assist the user in making measurements.
When a user does not specify the measurements that are to be
used, default values are used based on data that is computed
from the respective images that the user has provided. Mea-
surements associated with a user’s waist have been shown
here for purposes of example as the user may specify mea-
surements associated with other areas of their body as
described above. The user may specify various modifications
of the user model that are not limited to body size measure-
ments. Such modifications may include, but are not limited to,
apparel size, body size, muscle/fat content, facial hair, hair
style, hair colours, curliness of hair, eye shape, eye color,
eyebrow shape, eyebrow color, facial textures including
wrinkles and skin tone.
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[0184] Reference is now made to FIGS. 12B and 12C,
where a sample image of a constructed model image 300 and
302 are shown, respectively. The model image window allows
the user to inspect the created user model, by analyzing vari-
ous views of the created model. Various features are provided
to the user to allow the user to interact with the created model,
and to be able to better view various profiles associated with
the model. Features 303, 304, 305 and 306 are depicted as
examples. Pressing button 306 presents the user with options
to animate the user model or the environment. In an exem-
plary embodiment, the user may be presented with animation
options on the same page or directed to a different page. The
user may be presented with specific preset expressions/ac-
tions in a menu, for example, to apply on their user model. In
an alternate exemplary embodiment, the user may animate
their model through text/speech commands or commands
expressed via other means. The user may also choose to
synchronize their model to their own expressions/actions
which are captured via a video capture device such as a
webcam for example. The user is also provided with environ-
ments to embed the character in as it is animated. Icon 306
allows the user to capture images of the model, or to record
video sequences of model animation, which may then be
shared by the user with other users. The facial icon 303 when
engaged causes the face of the generated model to be zoomed
in on. The body icon 304 when engaged causes the entire user
model to be displayed on the screen.

[0185] Reference is now made to FIG. 13A, where a set of
sample non photorealistic renderings are shown. Specifically,
exemplary embodiments of non photorealistic renderings
310A, 310B, and 310C are shown. The non photorealistic
renderings display a series of images, illustrating various
views that may be seen of a user model. The respective non-
photorealistic renderings illustrate the various rotations of the
user model that the user may view and interact with. Further,
non photorealistic renderings 310A and 310B illustrate how
the user may modify the wrist dimensions of the model. In an
exemplary embodiment, the user may select areas on the user
model where they wish to modify a respective dimension. For
example, by engaging the user’s model at pre-selected areas
or ‘hotspot’ regions, a window will be displayed to the user
where they may specify alternative dimensions. FIG. 13A
shows the wrist being localized via a highlighted coloured
(hotspot) region 312 as an example. The dialog box 313
containing slider controls can be used by the user to adjust
measurements of the selected body part and is shown as an
exemplary embodiment. FIG. 13B shows more sample
images of how users can make body modifications directly on
the user model using hotspot regions 312.

[0186] Reference is now made to FIG. 13C which shows a
sample ruler for taking measurements of the user model
which may be displayed by clinking on a ruler display icon
316. This ruler allows the user to take physical measurements
of the user model and to quickly check measurements visu-
ally. The ruler may also prove useful to the user in cases where
they wish to check how a given apparel or product affects
original measurements. In an exemplary embodiment, the
user may try on different pairs of shoes on the user model and
check how much the height changes in each case.

[0187] Reference is now made to FIG. 14, where a sample
environment manager window 330 is shown in an exemplary
embodiment. The environment module as described above,
allows a user to choose respective environment backgrounds.
The system 10 has default backgrounds that that the user may
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select from. Also, the user is provided with functionality that
allows them to add a new environment. By uploading an
image and providing it with a name, the user is able to add an
environment from the list that they may select from. Various
types of environments may be added, including static envi-
ronments, panoramic environments, multidimensional envi-
ronments and 3-D environments. A 3D environment can be
constructed from image(s) using techniques similar to those
presented in [44].

[0188] Referenceis now madeto FIG. 15A, where asample
user model environment image 340 is shown containing a
photorealistic user model. The image 340 is shown for pur-
poses of example, and as explained, various background envi-
ronments may be used. Further, the user model that is shown
in FIG. 15A, has been customized in a variety of areas. Along
with the apparel that the user has selected for their respective
user model, the user is able to perform different customiza-
tions of the model and environment. Examples of which are
shown here for purposes of example. With reference to labels
342, the user has customized the hair of the user. The cus-
tomization of a user model’s hair may include, the style, hair
and colour. With reference to label 344, the environment may
be customized, including the waves that are shown in the
respective beach environment that is illustrated herein. With
reference to label 346, one example of the types of accessories
that the user can adorn their respective model with are shown.
In this example image, a bracelet has been placed upon the
user model’s wrist. As a further example of the various acces-
sories that may adorn the model, reference is made to label
348, wherein shoes are shown upon the respective user model.
Reference is now made to FIG. 15B where some aspects of
collaborative shopping are illustrated. User model views may
be shared between users. Users may also interact via their
model in a shared environment. In an exemplary embodi-
ment, window 354 shows two user models in a shared window
between users. Product catalogue views 355 may also be
shared between users. For example, views of mannequins
displaying apparel in product display window 355 may be
shared with other users using the share menu 358. In another
exemplary embodiment of a collaborative shopping feature,
views of shopping malls 356 may be shared with other users
as the user is browsing a virtual mall or store.

[0189] Reference is now made to FIG. 32 and FIG. 33,
where more sample environments and the types of activities
the user can engage in with their virtual models are shown in
exemplary embodiment. FIG. 32 depicts an environment
where a fashion show is taking place and where one or more
users can participate with their virtual models 650. The envi-
ronment settings, theme and its components 652 can be
changed and customized by the user. This is a feature that
designers, professional or amateur, and other representatives
of the fashion industry can take advantage of to showcase
their products and lines. They may also be able to rent/lease/
buy rights to use the virtual model of users whom they would
like to model their products. Users may also be able to pur-
chase/obtain tickets and attend live virtual fashion shows with
digital models featuring digital apparel whose real and digital
versions could be bought by users. FIG. 33 shows a living
room scene which can be furnished by the user with furniture
654 and other components from an electronic catalogue in an
exemplary embodiment. Users may use their model 650 to
pose or perform other activities to examine the look and feel
of the room, the setting and furnishing, which they may
replicate in their own real rooms. This feature is further rep-
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resentative of ‘interactive’ catalogues where users are not just
limited to examining different views of a product before
purchasing it from an electronic catalogue but are able to
examine it in a setting of their choice, interact with it via their
virtual model or directly, acquire different perspectives of the
product in 3D, and get acquainted with enhanced depictions
of'the look and feel of the product. Environments will also be
available to users that change with time or other properties.
For instance, an environment that represents the time of day
may change accordingly and show a daytime scene (with the
sun possibly and other daytime environment components)
during daylight hours which changes to represent the way the
light changes and dims during the evening time which sub-
sequently changes into a night scene with the appropriate
lighting, other environmental conditions and components in
an exemplary embodiment. Environments that reflect the
weather would also be available. Retailers would have the
opportunity to make available their apparel digitally with the
appropriate environments. For instance, galoshes, raincoats,
umbrellas and water-resistant watches and jewelry may be
featured in a rainy scene. Users may also customize/program
scenes to change after a certain period of time, in an exem-
plary embodiment. For instance, they can program a given
scene or scene components to change after a fixed period of
time. User models may also be programmed to reflect
changes over time such as ageing, weight loss/gain etc.

[0190] Reference is now made to FIG. 34, where a sample
virtual model is shown in a customized music video that the
user has generated. This figure is shown in exemplary
embodiment and it illustrates the different activities the user
can engage their virtual model in; the different environments
they can choose to put their model in as well as the expression/
action animation control they have over their virtual character
model. Display window 672 shows the virtual model singing
in a recording studio; display window 674 shows the model
driving in a sports car while display window 676 shows the
model waving and smiling. The user can choose to combine
the different scenes/animations/frames to form a music video
as depicted in FIG. 34. Another feature is a voice/text/image/
video to song/music video conversion. Users can upload
audio/video/text to the system and the system generates a
song or a music video of the genre that the user selects. As an
example, a user can enter text and specify a song style such as
‘country’ or ‘rock’ and other styles. Based on this, the system
generates a voice that sings the written text in the specified
style. The voice may also be selected (based on samples
provided by the system) by the user or picked by the com-
puter. (Given some content, the system can find related words
to make rhymes while adhering to the provided content. In an
exemplary embodiment, this can done by analyzing pho-
nemes and looking up in a thesaurus to find rhyming words
where necessary). For purposes of increasing computational
efficiency, the system 10 may provide the user with pre-
rendered scenes/environments where the music and environ-
ment cannot be manipulated to a great degree by the user but
where rendering of the character model can occur so that it
can be inserted into the scene, its expressions/actions can be
manipulated and it can be viewed from different camera
angles/viewpoints within the environment. Users can save
and/or share with other users the various manifestations of
their user model after manipulating/modifying it and the ani-
mation/video sequence containing the model in various file
formats. The modified user model or the animation/video
sequence can then be exported to other locations including
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content sharing sites or displayed on the profile or other
pages. In an exemplary embodiment, users may want to share
their vacation experiences with other users. In such a case,
users can show their character model engaged in different
activities (that they were involved in during their vacation),
against different backdrops representing the places they vis-
ited. This could also serve as an advertising avenue for the
tourism industry. The model may be animated to reflect the
status of the user and then displayed on the profile page to
indicate other members of the status of'the user. For instance,
the character model may reflect the mood of the user—happy,
excited, curious, surprised etc. The model may be shown
running (image/simulation/video) in a jogging suit to indicate
that the user is out running or exercising, in one exemplary
embodiment. The brand of the digital apparel may appear on
the apparel in which case featuring the model on the profile
page with the apparel on would serve as brand advertisement
for that apparel.

[0191] Along with the specification of accessories, the
users as explained below, are able to modity textures associ-
ated with the user model. With reference to label 350, an
example of the texture modification of a user model is illus-
trated. Skin color can be changed by changing HSV or RGB
and skin texture parameters as discussed with reference to
step 128 in FIG. 6A. Skin embellishments such as henna or
natural skin pigmentation such as birthmarks etc. can be
added by using an image of the respective object and warping
it onto the user model where placed by the user. Color palettes
(a colour wheel for example) may be provided with different
variations of skin tones for users to pick a skin tone. Similar
palettes may exist for makeup application.

[0192] As described above, the community module allows
the respective user to interact with other users of the system
10. Along with other users of the system 10, users are also
able to invite other members to be users of the system 10.
[0193] The system 10 allows for multiple methods of inter-
action between the respective users of the system. The various
methods of interaction are described herein. One such method
of interaction is the concept of a collaborative shopping trip
that is described in further detail herein. By having multiple
users participate in a shopping trip, where users of the system
10 may interact with one another with respect to items of
apparel or other products, each other’s models, messages, and
pictures or images. By creating and participating in a shop-
ping trip as described herein, the real-world concept of invit-
ing friends, shopping, and receiving their respective feedback
on purchased items is emulated through the system 10.
[0194] Reference is now made to FIG. 16, where a sample
image of a shopping trip management panel 360 is shown in
an exemplary embodiment. The shopping trip management
panel 360 allows users to manage existing shopping trips that
they have created, or to create new shopping trips. Once the
user has created a new shopping trip, the user may then invite
other users to become members of their shopping trip as
described with reference to FIG. 40. The user may send
invites for shopping trips and other synchronized collabora-
tion via the messaging service provided through system 10
and through other online or offline modes of messaging
including email, SMS or text, chat and other means. Notifi-
cations can also be sent to users on social networking sites
inviting them for collaborative activities. Users can also
access past sessions that they were on through the panel 360.
[0195] Reference is now made to FIG. 17, where a sample
friends manager window 370 is shown in an exemplary
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embodiment. The friends manager window 370 allows users
to invite other users to join them in their shopping trips. As
illustrated with reference to FIGS. 17 and 18, the system 10
allows for friends that are associated with the system 10, and
those that may be associated with one or more other commu-
nity networking sites to be invited. Community networking
sites include sites such as Facebook, or My Space and others
that allow their API to be used by external applications In an
exemplary embodiment, a user’s list of friends from social
networking sites may be displayed within the system 10. In an
exemplary embodiment, a procedure for accessing friends on
auser’s Facebook account is presented in FIGS. 39 t0 42. FIG.
39 A presents the sequence of events leading to the availability
of one’s Facebook friends on their account in system 10.
FIGS. 39B to 39D display magnified views of each of the
windows shown in FIG. 39A. Upon logging into system 10,
the user can view his account information 716 as shown in
FIGS. 39A and 39B. A provision 719 exists on the account
page 716 for signing into Facebook, an external social net-
working site, which will facilitate access to Facebook account
resources (other social networking sites may be present and
accessed through system 10). As illustrated in FIGS. 39A-B,
this will take the user to their login page 717 on Facebook,
upon which the user may log in to his Facebook account 720.
This will take the user back to their account 718 on system 10,
this time with access to the user’s Facebook friends 721 and
other information available through their account on system
10 as shown in FIGS. 39C and 39D. When the user decides to
logoff from their account on system 10, the user is asked if
he/she wishes to logoff from Facebook as well. Users are also
able to import data from external sites. For example, contact
information or images may be imported from social network-
ing sites such as Facebook, Personal data such as measure-
ments of the user’s body may be imported from a repository
containing information on the user’s measurements 115
described with reference to FIG. 6A. Pictures may be
uploaded to the users account on system 10 from a photo
sharing site.

[0196] Users are able to invite friends from the community
network sites to interact with. Upon requesting that a friend
from a community networking site join in a shopping expe-
dition, the friend when accessing their account in the com-
munity network site, receives a notification that a request has
been made. The user may choose to accept or reject the
request.

[0197] Reference is now made to FIG. 18, where a sample
system friendship management window 380 is shown in an
exemplary embodiment. The system friendship manager is
used to manage a user’s relationship with other users of the
system 10. The manager window 380 lists a user’s friends,
along with friend requests that are still pending. Search func-
tionality is also provided for, where a user may search for
other users by entering their names

[0198] Reference is now made to FIG. 19, where a sample
chat window 390 is shown in an exemplary embodiment. The
chat window in an exemplary embodiment may be created for
every shopping trip that is associated with the user. Through
the chat window 390, users are able to engage in an interactive
chat session with one or more other users. The shopping trip
feature allows two or more users to collaborate while shop-
ping online. This may entail limited or full sharing of account
resources for the duration of the shopping trip. In an exem-
plary embodiment, users can view the contents of each other’s
shopping carts, shopping lists, wishlists, fitting rooms, user
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models, and share audio play lists and other resources. They
can set and view shared ratings, feedback, comments and
other user-specified information regarding a product. They
can mark items with user tags that can be shared between
members of the shopping trip. Additionally, users can shop in
collaborative environments wherein, in an exemplary
embodiment, users can agree on a selected virtual mall envi-
ronment and browse virtual stores and items concurrently.
Reference is now made to FIG. 20 where a collaboration
interface for a shopping trip 240 is shown in exemplary
embodiment. Members of the shopping trip are shown by
clicking on button 241. Here a list of stores that the users can
browse is presented in panel 242. This panel may show all the
stores subscribing to system 10. Alternately, the members of
the shopping trip may add stores of interest to them or remove
stores from the panel. The store names may be presented as a
list or on a map of a virtual or real mall in an exemplary
embodiment. In this example, the stores appear in a list 242.
Users can select the shopping environment 243 for a shopping
trip session. The shopping environments may be animated
and/or video/image representations of fictional malls or real
malls, or other manifestations as described previously with
reference to the environment module 56, the shopping mod-
ule 60, and the entertainment module 66. The shopping envi-
ronments may incorporate a mode with augmented reality
features, which were described previously with reference to
the shopping module 60. Users can engage in an interactive
session within a store environment in 243, as in F1G. 46, when
operating via this mode. Users can also view product cata-
logues and individual products in 243. Users can also view
stores in 243 that are available on the retail server 24. Users
can acquire different product views, and examine products in
3D in 243. Additionally, a mode with physics based effects
may be incorporated to simulate product look and feel as well
as simulate realistic interaction with the product virtually via
display 243. In an exemplary embodiment, information of a
specific mall may be provided in the form of audio and visual
(video/image sequences and/or text) feeds via 243 when a
user selects a particular mall. This way, users would be able to
shop remotely in malls or stores located in other countries
such as Paris, Milan, New York and other cities and shopping
hubs. Individual stores in the mall may also transmit live
feeds via webcams, in exemplary embodiment, (and/or other
image, video capture devices) which users can view in 243.
This feed content may incorporate information on the latest
stock, new arrivals, promotions, sales, window displays, shelf
contents, inventory, salespeople, store arrangements, live
reviews and other information relevant to the store. Miscel-
laneous information such as job openings in the store may
also be included. Feed information would be uploaded via a
web page onto the portal server 20. This information would be
broadcast in 243 to clients requesting the feeds. Tools may be
available to vendors to edit feed information. For instance,
video feed information may be edited, image information
may be enhanced through photorealistic effects etc. Feed
information would provide a mode of advertising to stores.
The facility to publish feed content may be available through
an independent plug-in or software application to stores. The
feed information does not necessarily have to be generated
from physical store locations. This information may be pro-
vided by the brand or store head office. In the case that a
customer browses a mall, an association file would assist in
linking stores and/or brands to malls in which they have
physical presence. Feed content may be hyperlinked. In
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exemplary embodiment, as customers browse store feeds,
they may click on a product item to browse its details such as
those described with reference to 22. Other details may be
included such as inventory details of a particular item; prod-
uct ratings (maybe assigned by customers or style consult-
ants); style information; links to other products that can be
worn with it and/or other similar styles in the store. The
hyperlinks may be represented by icon such as animated tags.
Other hyperlinks that may be present in the store feeds
include links to electronic fashion magazines or videos con-
taining information or demos or reviews about specific store
products, styles, brands, etc.

[0199] On a shopping trip that involves more than one user,
shopping trip members may choose to shop collaboratively.
There are several ways to engage in a collaborative shopping
trip, as described previously in this document. A user may
browse the chosen environment and/or products, and at any
given time, the video, animation or image sequence informa-
tion that is displayed on the user’s screen while the user is
browsing the environment and products is considered the
specific user’s ‘view’. Users can choose to display the views
of'all members, which will appear on a split-window screen in
an exemplary embodiment. Alternatively, they can choose to
display a specific member’s view on their screen or return to
their own view. Members on a shopping trip can switch
between views 244 of individual members browsing the com-
mon environment or product 243. Furthermore, users can
choose to browse different digital manifestations 245 of the
environment and/or product such as streaming video, image
sequences, virtual simulation, augmented reality, other media
content or any combination thereof. In the asynchronous
mode, users can drag-and-drop and/or add items and products
that they wish to share with other users from display screen
243 to a sharing folder, the contents of which can be viewed
by the members of the shopping trip at any time. Users may
view and examine their own account resources such as their
virtual/digital model, wardrobe and fitting room contents,
shopping cart, wishlist, image and other features during the
shopping trip. In an exemplary embodiment, the user may
view his resources in the window 246, by selecting from the
menu 247. Currently, the user model is displayed in 246.
Users can share their account resources such as their profile
images, shopping cart contents, character model and fitting
room content with other members of the shopping trip.
Shared information by other users is viewable in display
window 248. By selecting from the tabbed menu 249, shown
here in an exemplary embodiment, a user can view the par-
ticular resource of the members of the shopping trip in 248.
Users can add their virtual models to the environment which
can be viewed by the members on the shopping trip who have
the required access and permissions. Users on a shopping trip
will be able to communicate with each other via multiple-way
conferencing, chat (which may include text and/or speech
communication; 3D visualization and/or augmented reality
viewing and interaction). FIG. 20 shows a chat window 390 in
another exemplary embodiment, within the shopping trip sce-
nario. FIG. 20 could also be used in other scenarios as well
such as choosing a restaurant to visit for dining. A user and
their friends can collaboratively view information on restau-
rants in 243. Visual 3D menus may be available for viewing
restaurant meal choices, for receiving feed information on
specials, promotions, reviews and other relevant restaurant
information. Users would also be able to collaboratively order
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a meal for take-out and review restaurant menus and other
information online in order to decide where they would like to
go for dining.

[0200] Reference is now made to FIG. 40 where an exem-
plary embodiment of the process joining a shopping trip
through a user interface is shown. In an exemplary embodi-
ment, this process proceeds as follows: When a user clicks on
a “Go Shopping” button, he/she is presented with a screen
with three columns—Ileft, middle, right. The column on the
left lists all existing shopping trips that the user’s friends are
currently engaged in. The user can choose to join any of these
shopping trips by clicking on a “join” button. The user also
has the option of searching for a shopping trip of interest.
When a key word is searched for the related shopping trips are
presented in the left column. The keyword could be the name
of'a shopping trip or an item of interest that is being shopped
for, or an occasion, as examples. When the user clicks on the
name of a shopping trip in the left column, the members of
that shopping trip are shown in the middle column. The user
can also invite other friends by clicking on the name of a
friend from the right column and then clicking on the “invite”
button. (The right column includes a list of all the user’s
friends. These friends include friends on from our shopping
site, social networking sites such as Facebook, or friends from
the virtual operating system/immersive system described in
this document. The user can also search for a name of friend
to add to the shopping trip. If the friend is found, the name
appears in the right column and the user can invite the friend
by clicking on the invite button). The friend then receives an
invitation via a notification on a social networking site, a
phone call, an SMS, an email or other means as described
before. The friend’s name appears in the middle column inred
until the friend accepts the invitation. If the user’s friend
accepts the invitation, that friend’s name appears in the
middle column in blue. An orange color indicates that the
friend will be joining later. Other cues may also be used to
display the status of the friend. The user can also initiate a new
shopping trip by specifying a name and clicking on the “new”
button. The user also has the option of removing friends from
a shopping trip that the user has initiated by clicking on the
remove button under the middle column. The user can start
the shopping trip or resume a shopping trip by clicking on the
“GO” button. The next screen presented on clicking “GO” is
a screen listing cities, malls, and stores. The users can pick
any city, mall, or store to go to and shop via any of the modes
of interaction of a shopping trip described earlier with refer-
ence to FIG. 7. At any given time, the user can be engaged in
multiple shopping trips and can switch between any of the
trips or add/remove friends by coming back to this interface.
The name of the shopping trip that the user is currently view-
ing in appears on top as the user shops. Such an interface is
also used for going to events such as those described with
respect to the “hand and chill” feature (For example, as
described with reference to FIG. 44). In an exemplary
embodiment, the main shopping page includes two buttons—
“Browse” and “Shopping Trip”. Clicking on “Browse” lets
the user shop in the regular mode of shopping. Clicking on
“Shopping Trip” loads the screen shown in FIG. 40.

[0201] Reference is now made to FIG. 41 A-F where snap-
shots of a realization of the system discussed with reference to
FIG. 20 are shown in an exemplary embodiment. Upon vis-
iting the site (in a browser in this case), the user is presented
with the option of logging in or browsing in regular mode (as
shown in F1G. 41A). After logging in, the user can click on the



US 2010/0030578 Al

“Shopping Trip” icon from the top menu. As shown in FIG.
41B, this brings up the shopping trip screen discussed with
reference to FIG. 40. Shown in the middle column are the
friends that are on the selected shopping trip. Friends that
have not yet accepted the invitation to join the shopping trip
are highlighted in red. Trip requests show up in the panel on
the right and/or as a Facebook notification and/or as an SMS,
etc. depending on preferences specified by the user. A sliding
chat window 390 can be used at any time. In an exemplary
embodiment, shown in FIG. 41C is one instance of the syn-
chronous mode of operation of a shopping trip in use. In an
exemplary embodiment, after starting a shopping trip, users
are presented with a list of stores that they can go to. On
selecting a store to visit, the user is presented with a menu
(menu on the left in FIG. 41C) for browsing through products.
This menu may be customized for each store, for example, by
providing the vendors with an application programming
interface (API) or by letting the vendors customize the menu
and navigation options through the store portal discussed
with reference to FIG. 42. Item-dependent views are also
provided. Based on the content that is being viewed, an appro-
priate viewing method is used. For example, the method of
displaying cosmetics may be different from that of displaying
clothes. The chat window enables the user to chat with a
selected user (who could be on our website or on any other
social networking site like Facebook or on a chat application
such as msn or via email or on a cell phone communicating
via text such as through SMS or via voice by employing text
to speech conversion, in exemplary embodiments) or with all
members of a selected shopping trip. The panel on the right in
FIG. 41C (but to the left of the chat window 390) provides
various options and controls to the user as described earlier.
The “My Friends Views” box in the panel is similar to 244
described earlier. It enables the user to select a view which
could be the user’s own view or any of the user’s friend’s
views and interact with friends in the modes of operation
discussed with reference to FIG. 7A-D, and described next in
an exemplary embodiment. In the synchronous mode (which
is the default mode), clicking on a friend’s name in the “My
Friends Views” displays the view 243 as seen by that friend in
the current user’s view 243. In the common mode (which can
be initiated by clicking on a ‘common’ icon next to the
friend’s name), the view of the current user including navi-
gation options becomes interactable/controllable by all the
friends who have been marked as ‘common’. In the asynchro-
nous mode, (which can be entered by clicking on the “shared
items” icon on the top menu as described below with refer-
ence to FIG. 41D), clicking on a friend’s name lists items that
are being shared asynchronously by that friend. The view 243
is undockable/dockable/movable/dragable to allow multiple
views simultaneously and can also be minimized/maximized/
resized. One way to do this is to drag out the view 243 which
opens it in a new window that can be placed elsewhere.
Multiple views may be opened at any given time. As shown in
FIG. 41C in an exemplary embodiment, the multiple views
are shown by numbers next to “My View”, or the user’s
friends’ names in 244. This is particularly useful when view-
ing multiple items collaboratively. For example for mixing
and matching; friends may find a skirt that they like and may
need to search for a top to go with it. An interface similar to
that described with reference to FIG. 45 can also be used here
for mixing and matching. The panel is also undockable/dock-
able and can be moved/dragged around and also be mini-
mized/maximized/resized based on the users’ preference.
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Under “My Friends Views”, users can also see which of the
user’s friends are online or are actively browsing. This is
indicated by the color of a ‘person’ icon next to each name. A
shortcut is also located next to each of the friends’ names to
quickly slide out the chat box 390 and chat with the friend.
Users can also click on a phone icon that lets the user talk to
a friend or all members of a shopping trip. In an exemplary
embodiment this is done either over VoIP (Voice over Internet
Protocol) or by dialing out via a telephone/cellular line
through a modem. Users can also engage in a video chat with
their friends. Clicking on the radio on the left, brings up
options for the radio (such as a title to play, a playlist, volume,
play individually, play the same music for all members of the
shopping trip, etc.) in the view 243. These options can be set
using the various modes of interaction as described above,
Clicking on the “shared items” icon on the top menu brings
the “My Shared Items” and “My Friends Shared Items” boxes
in the panel as shown in FIG. 41D in an exemplary embodi-
ment. These boxes list the items that are posted by the user or
by the user’s friends for sharing with others asynchronously.
Clicking on the “My Wardrobe” icon on the top menu brings
up a “My Wardrobe” box in the panel as shown in FIG. 41E in
an exemplary embodiment. This box lists the items that the
user has in his/her wardrobe. In an exemplary embodiment,
items get added to the wardrobe once the corresponding real
items are purchased. Users can drag and drop items from the
“My Wardrobe” box to the view 243 or can mark the items in
“My Wardrobe” for sharing. Clicking on the “Consultant”
icon brings up a “Chat with a consultant” box in the panel as
shown in FIG. 41F in an exemplary embodiment. Users can
add consultants from a list. Recommendations on style con-
sultants by friends are also displayed. Users can share views
and engage in an audio/video/text chat with consultants simi-
lar to the way they interact with their friends as described
above. Consultants can also participate in collaborative deci-
sion making through votes described as described in this
document. Upon clicking on the “Check Out” icon, users are
presented with the SPLIT-BILL screen as discussed with
reference to FIG. 21. Clicking on the “Logout” icon logs the
user out of the system. The user’s friends can see that the user
has logged out as the colour of the icon next to the name of the
user under “My Friends Views” changes. The user may join
the shopping trip later and continue shopping. The user can
exit from a shopping trip by clicking on the shopping trip
icon, which brings up the screen shown in F1G. 40 or41B, and
then clicking on the “exit” icon next to the name of the
shopping trip. The interface and system described here can
also be used to browse external websites and even purchase
items.

[0202] Store feeds (which could be videos on the latest
items in the store or the items on sale in a store, or could also
be streaming videos from live webcams in stores displaying
items on sale) as described in this document are also viewable
in the screen 243. Users of the shopping trip can not only
access products offered by various stores but also services.
For example, a movie ticket purchase service is offered that
works as follows in an exemplary embodiment: Suppose a
bunch of friends want to go out to watch a movie. These
friends can go on our site. On selecting the name of a cinema
from a services menu, the users are presented with a screen
that displays the available locations for the cinema. Users can
choose the location they want to go, or assign a head to decide
on the location or let the system propose a location to go to. If
they chose a location themselves, a majority vote is taken and
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the location corresponding to this majority is proposed as the
location that they should go to. If all the users agree to go to
the voted location, they can proceed to checkout/booking.
Otherwise, the system proposes alternatives. If any of the
users assigns a head, the choice of the head is taken as the
choice of the user too. The system can also propose locations.
For example, it may calculate the location of a theater that
minimizes the travel for all the users on a shopping trip such
as a location that falls close to all the users. The system may
also identify locations where there is a special promotion or a
sale or something to do in the proximity. It can make state-
ments such as, “You can go to Blah Theater and then go for
dinner at DinnerTime Restaurant which is only five minutes
away and food there is at half price today”. In an exemplary
embodiment, this can be done by evaluating conditional prob-
abilities that are constructed based on data from several users.
After selecting the location, the users are presented with
another screen that lets them choose the movie that they
would like to watch and the show time. Trailers for each of the
movies currently playing may be shown on this page and the
users. The selection of movie titles and show time proceeds in
a similar manner to that of the location of a theater. Upon
selection of a location, movie and time, the users proceed to
checkout at which point they have the option of using Split-
Bill features if desired. (Users may simply state a movie they
would like to watch and the system may propose the nearest
location that plays the movie and that works with all the
members of the shopping trip). This method works with any
of the modes of operation of the shopping trip. In an exem-
plary embodiment, users can also watch the movie for which
tickets have been purchased online collaboratively. Further
details are discussed with reference to FIG. 44. Shopping
trips can also work on mobile devices.

[0203] Users of the shopping trip can also collaboratively
pick and choose designs, styles, colours, and other aspects of
apparel, and share their user model or user data 111 to build
customized apparel. Similarly, users can design a room and
purchase furniture, or design, build and buy furniture or other
items. Collaboration during shopping (using the modes of
operation of a shopping trip) can be used not only for product
or catalog or mall browsing but with any shopping facility or
shopping tool such as the shopping cart, fitting room, ward-
robe, user model, consultant, etc. Tools present in toolbar 239
such as editing zooming, panning, tilting, manipulating view,
undo, etc, as described with reference to FIG. 20 can also be
used during a shopping trip.

[0204] Reference is now made to FIG. 42 where one form
of interaction between various parties with system 10 is
shown in exemplary embodiment. Consumers can interact
with their various computing devices 14, 16 not shown in the
image. Other users may include shipping and handling users,
administrative staft, technical support, etc. Consumers
browse products, interact together and shop. When a purchase
order is received at the portal server 20, vendors selling the
product are notified. They then approve the purchase order,
upon which the payment received from the customer is depos-
ited in the corresponding vendor’s account. The shipment
order is placed through shipping and handling users. Alterna-
tively, the customer may pick up order at a store branch using
a ‘pick up ID’ and/or other pieces of identification. The store
the customer is interested in picking up the order at can be
specified through the system. The system may find the vendor
store closest in proximity to the customer’s location (custom-
er’s home, office etc.). An interface exists for interaction
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between any type of user and system 10, and between differ-
ent groups of users via system 10. For instance, customers
may interact with each other and with store personnel/ven-
dors, and with fashion consultants via a webpage interface.
Vendors may interact with customers, consultants and other
businesses via a ‘MyStore’ page available to vendors. Ven-
dors can upload store feeds (in audio, video, text formats etc.),
product information and updates via this page, as well as
interact with customers. Vendors can see (limited information
on) who is entering their store in real time and also offline. For
example, they can see if a set of users entering their store are
on the same shopping trip, the age group of users (arbitrary
noise may be added to the age), the gender of the user. This
allows the vendor to make comments like, “Hello boys, can |
help you with anything?”. Users can set the privacy level they
are comfortable with through the preferences panel. Fashion
consultants can upload relevant information through pages
customized to their need. They can upload the latest fashion
tips, magazines, brochures, style information etc. They can
easily pull up and display to the user product information,
dress ‘how-tos’, style magazines and related information as
appropriate. They can also interact via various forms of inter-
action (such as audio/video/text chat etc.) described in this
document.

[0205] Users on a shopping trip have the opportunity to use
the Split-Bill™ feature to make payments for purchases.
Split-Bill is a feature that enables users to share the cost of a
purchase or the amount of a transaction by allocating some or
all of the cost or amount to be paid by each of the users.
Optionally, a subset of users that are party to the transaction
may be allocated the entire cost or amount of the transaction.
This feature also calculates the portion of taxes paid by each
individual in a transaction and can be used in conjunction
with the receipt management system discussed with reference
to FIG. 48D. Split-Bill also enables users to claim their por-
tion of an expense when claiming reimbursement for
expenses (for example, expenses incurred on part of an
employee for the purposes of work). There are many options
for ways of operation of the Split-Bill feature. Most of these
ways can be thought of as similar to the modes of operation of
a shopping trip as described with reference to FIG. 7A-D.
Some of these methods are described next in exemplary
embodiments: FIG. 21 A demonstrates an exemplary embodi-
ment of Split-Bill 261. Different payment schemes are avail-
able to the users of a shopping trip. A member of the shopping
trip may pay for the entire bill using option 262 or each
member pay for his/her individual purchases using option
263. Alternately, the bill may be split between members by
amount or percentage (as illustrated in FIG. 21A) or other
means of division using option 264. Such a service would also
be applicable to electronic gift cards available through system
10. More than one user may contribute to an electronic gift
card and the gift card may be sent to another user via system
10. The recipient of the gift card would be notified by an email
message or a notification alert on his/her profile page or other
means. The senders of the gift card may specify the number of
people contributing to the gift card and the exact amount that
each sender would like to put in the gift card or the percentage
of the total value of the gift card that they would like to
contribute to. In one exemplary embodiment, the Split-Bill
method works as follows: When a user decides to split a bill
on a supported website or application, they choose the friends
that they wish to split the bill with and the portions of the bill
that each friend including themselves will pay. After that, they
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confirm their order as usual and get sent a payment processing
gateway to make payment. Once they have paid their portion
of the bill, the other participants are notified of the split bill
payment. These other users accept the split bill notification
and are sent to the confirmation page for an order where they
confirm their portion of the bill and are sent to the payment
processing gateway. Once each member of the split bill group
has made their payment, the order’s status is changed to paid
and becomes ready for fulfillment. A hold may be placed on
authenticated payment until all other participants’ payments
have been authenticated at which point all the authenticated
payments are processed. If a participant declines to accept a
payment, then the payments of all other participants may be
refunded. Users can also split a bill with a friend (or friends)
who is offline. In this case, a user or users come to the
Split-Bill screen and indicate the name of the user(s) that they
would like to split a portion or all of the bill with. That user(s)
is then sent a notification (on our website or on any other
social networking site like Facebook or on a chat application
such as msn or via email or on a cell phone communicating
via text such as through SMS or via voice by employing text
to speech conversion, in exemplary embodiments). That user
(s) can then decide to accept it in which case the transaction is
approved and the payment is processed, or deny it in which
case the transaction is disapproved and the payment is denied.
This mode of operation is similar to the asynchronous mode
of operation as discussed with reference to FIG. 7B.

[0206] In another exemplary embodiment, the Split-Bill
method works as follows: When members of a shopping trip
decide to split a bill on a supported website or application,
each of them is presented with a screen such as the one shown
in FIG. 21B in an exemplary embodiment. In the first (left-
most) column, the user enters the amount that he/she would
like to pay (top row) of the total amount. Other users are
shown similar screens. As the user enters this amount, it is
“flooded” (viewable) to the other users’ screens. The user can
also enter the amount that he/she would like other members to
pay in the first column. The other columns indicate the
amounts that others have entered. For example, in FIG. 21B it
is shown that Alisha has entered “50” as the amount that she
would like to pay. In the 3-by-3 matrix shown, each column is
for entering the amount that a member of the trip would like
the members of the trip to pay. A user (user A) can optionally
override the amount that another user (user B) should pay in
their (user A’s) column in the row that corresponds to the
user’s (user B) name. If the amounts entered by all the mem-
bers for any given row are consistent, a check mark appears.
In an exemplary embodiment, a user must enter the value in at
least their field and column to indicate approval. The user
cannot override the values in the grayed out boxes as these
boxes represent the values entered by other users. If there is
inconsistency in the values entered in any row, a cross appears
next to the row to indicate that the values entered by the users
don’t match. As the users enter their amounts an “Adds up to
box” indicates the sum of the amounts that the users’ contri-
butions add up to. In an exemplary embodiment, the amounts
along the diagonal are added up in the “Adds up to box”.
Another field indicates the required total for a purchase. Yet
another field shows how much more money is needed to meet
the required total amount. If all rows are consistent, the users
are allowed to proceed with the transaction by clicking on the
“continue” button. The amounts entered can be the amounts
in a currency or percentages of the total. In an exemplary
embodiment, users can also view a total of the amounts that
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each of the users is entering, as shown in FIG. 21C in an
exemplary embodiment. Users can also select a radio button
or a check box below the column corresponding to a user to
indicate that they would like that user’s allocation of amounts
across friends. For example, as shown in FIG. 21C the user
has chosen Alisha’s way of splitting the bill. If all members
chose Alisha’s way of splitting the bill, then a check mark
appears below Alisha’s column and the users are allowed to
proceed by clicking on the “continue” button. The user whom
other members are choosing for splitting the bill may also be
communicated for example using colours. This mode of
operation is similar to the synchronous mode of operation as
discussed with reference to FIG. 7C.

[0207] In another exemplary embodiment, the Split-Bill
method works as follows: When members of a shopping trip
decide to split a bill on a supported website or application,
each ofthem is presented with a screen such as the one shown
in FIG. 21D in an exemplary embodiment. Users can enter the
amount that they would like to pay in a field next to their
name. If'the amount adds up to the required total, the users are
allowed to continue with the purchase.

[0208] In another exemplary embodiment, the Split-Bill
method works as follows: When members of a shopping trip
decide to split a bill on a supported website or application,
each ofthem is presented with a screen such as the one shown
in FIG. 21D in an exemplary embodiment. Users can enter the
amount that they would like to pay in a field next to their
name. In this case, the users can enter an amount in any of the
fields next to the members names simultaneously using the
communication protocol described with reference to FIG.
7D. The users also share the same view. Each user also gets to
approve his/her amount by checking a box next to their name.
If the amount adds up to the required total and each of the
users has approved his/her amount, the users are allowed to
continue with the purchase. This mode of operation is similar
to the common mode of operation as discussed with reference
to FIG. 7D.

[0209] During a shopping session, individual shopping
carts as well as shared shopping carts are available. In an
exemplary embodiment, changes made by a user of the shared
shopping cart are synchronized across all users of the shared
shopping cart. An alternative option would be to make the
shopping cart only viewable to others (read-only). Split-Bill
also enables product-wise division. Users can also pick and
choose which items from each of the members shopping carts
they would like to pay for. An exemplary embodiment of such
amethod is illustrated in FIG. 21E. As shown in this figure, a
user has chosen to pay for his “Red Jersey”, Alisha’s sweater,
and Robin’s socks and tuque. The user’s total is also shown.
Items that are paid for are shipped to the respective users
(shopping cart owners) or can be shipped to a common
address (commonto all users). Reference is now made to FIG.
21F where another exemplary embodiment of Split-Bill is
shown. Users can drag and drop items from a shared shopping
cart into a list under their name. The list indicates the items
that the user would like to pay for. At the bottom of'the list the
total of each user is also shown. Reference is now made to
FIG. 21G where another exemplary embodiment of Split-Bill
is shown. Users can drag and drop items from a shared shop-
ping list into a list under their name and indicate the amount
of the total bill that they would like to pay. This could be an
amount in a currency or a percentage of the bill. In another
exemplary embodiment, users can state an amount or a maxi-
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mum amount (which could even be zero) that they can afford
to pay. Other users can make payments on behalf of this user.

[0210] The Split-Bill feature can also work in any combi-
nation of the methods described above. In the above embodi-
ments of Split-Bill, options are also available to split a bill
evenly between users or to split the outstanding or remaining
amount evenly between users. The above embodiments of
Split-Bill can also be used in conjunction with multiple shop-
ping trips. A trip leader may also be assigned to decide on how
the bill is split. Reoccurring or monthly payments may also be
shared between friends using the above methods. This can
also take place in a round Robin fashion where one user pays
the first month, a second user the second month and so on. The
Split-Bill feature allows processing of credit, debit, points
cards and/or other supported payment options. Payments can
be made using any combination of these options. For
example, a product that is about to be purchased may be paid
for partially from a debit/bank account, partially via a credit
card, partially using a gift card, and partially using points or
store credits. Points or credits may come from stores or from
a user’s friends. Also supported is the borrowing/lending of
money and points between friends. This can be used in con-
junction with contract management system. The Split-Bill
feature enables currency conversion. Users in different coun-
tries can view the amount to be shared in their local currency
or other currencies of their choice. The Split-Bill feature also
enables users to request money or points from their friends
(including those on social networks such as Facebook) or
other users. This can be done when the user from whom
money is being requested is online or offline similar to the
method described above. Upon approval money or points get
transferred to the account of the user who requests funds. This
can then be transferred to the user’s debit account, credit
account, points account, etc. The amount of a transaction may
also be split between companies and other groups. For sites
that do not support the Split-Bill feature, two or more parties
can deposit to an account using the Split-Bill service on a
supported site, upon which a debit or a credit or a points card
or an electronic money voucher is created. This account can
then be used on a third party site for a shared purchase. In an
exemplary embodiment, the Split-Bill method is also avail-
able as an independent component on a website for people to
share the amount of a translation. Users can collaboratively
buy products/services and send them as a gift to other users.
Users can also ship gifts to users based on their location as
specified in social networking sites or on our site or based on
their mobile device location. This allows users to send gifts to
an up-to-date address of the users’ friends.

[0211] Investments may be made through Split-Bill. Other
financial transactions may be conducted in a collaborative
manner, including currency exchange. Currency may be
exchanged, in exemplary embodiment, with a friend or some-
one in a friend’s network so that the user may ensure that the
transaction is being carried out through a trusted reference. A
person traveling to another country may exchange money
with a relative or friend in that country. In another exemplary
embodiment, shares and stocks may be traded collabora-
tively, for example through a split bill interface. Tools may be
available for investors to collaboratively make investments
and assist them in making decisions.

[0212] Reference is now made to FIG. 35 where a virtual
model is shown in display windows illustrating examples of
how a user can animate their character model’s expressions/
movements/actions and/or change their model’s look. The
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expressions/actions/dialogue/movements of the character
model can be synchronized with the user’s own expressions/
actions/dialogue/movements as tracked in the image/video
(in an exemplary embodiment using a method similar to [ 52])
of the user or these can be dictated by the user through
text/speech and/or other command modes or through pre-
programmed model expression/action control options pro-
vided through system 10. The display window 682 shows the
virtual model ‘raising an eyebrow’; display window 684
shows the model with a surprised expression sporting a dif-
ferent hairstyle; display window 686 shows the virtual model
under different lighting conditions with a different hair
colour. The exemplary embodiments in the figure are not
restrictive and are meant to illustrate the flexibility of the
virtual models and how a user can animate and/or control
their virtual model’s looks, expressions, actions, background/
foreground conditions etc. Facial expressions may be identi-
fied or classified using techniques similar to those used in
[53]. The virtual model can be thus manipulated even when
the user uses it to communicate and interact with other users,
for example, as in a virtual chat session. In another exemplary
embodiment of collaborative interaction involving a user’s
model, stylists and friends of the user can apply makeup to the
user model’s face to illustrate make up tips and procedures.
The makeup may be applied to a transparent overlay on top
the content (user model’s face) being displayed. The system
allows the user to save the animation and collaboration ses-
sions involving the user model.

[0213] Reference is now madeto FIG. 36. This figure, in an
exemplary embodiment, shows a sample virtual store window
690 involving virtual interaction between the user and a sales
service representative in a real jewelry store, and incorporat-
ing augmented reality elements as described next. In this
example, a sales representative 691 interacts with the user in
real-time via streaming video (acquired by a webcam or some
other real-time video capture device). The user in this
instance interacts with the sales personnel via the user model
650 which is lip-syncing to the user’s text and speech input.
Panoramic views of the displays 692 in the real jewelry store
appear in the store window 690. An ‘augmented reality dis-
play table’ 693 is present on which the sales representative
can display jewelry items of interest to the user. Virtual inter-
action takes place via plug and play devices (for example [/O
devices such as a keyboard, mouse, game controllers) that
control the movement of simulated hands (of the user 694 and
sales personnel 695). Additionally, a device that functions as
an ‘articulated’ control i.e., not restricted in movement and
whose motion can be articulated as in the case of a real hand,
can be used to augment reality in the virtual interaction. Store
personnel such as sales representatives and customer service
representatives are represented by virtual characters that pro-
vide online assistance to the user while shopping, speak and
orchestrate movements in a manner similar to real store per-
sonnel and interact with the user model. The augmented real-
ity display table is featured by system 10 so that vendors can
display their products to the customer and interact with the
customer. For example, a jewelry store personnel may pick
out a ring from the glass display for showing the user. A
salesperson in a mobile phone store may pick out a given
phone and demonstrate specific features. At the same time,
specifications related to the object may be displayed and
compared with other products. Users also have the ability to
interact with the object 696 in 2D, 3D or higher dimensions.
The salesperson and customer may interact simultaneously
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with the object 696. Physics based modeling, accomplished
using techniques similar to those described in [54], is incor-
porated (these techniques may be utilized elsewhere in the
document where physics based modeling is mentioned). This
display table can be mapped to the display table in a real store
and the objects virtually overlaid. A detailed description 697
of'the object the user is interested in is provided on the display
while the user browses the store and interacts with the store
personnel. A menu providing options to change settings and
controls is available in the virtual store window, by clicking
icon 540 in an exemplary embodiment. The above example of
a virtual store illustrates features that make the virtual store
environment more realistic and interaction more life-like and
is described as an exemplary embodiment. Other manifesta-
tions of this virtual store may be possible and additional
features to enhance a virtual store environment including
adding elements of augmented reality can be incorporated.

[0214] Referenceis now madeto FIG. 22, where an apparel
display window 400 is shown in an exemplary embodiment.
The display windows provide visual representations of the
apparel items that are available to model/purchase to the user.
The display window 400 comprises a visual representation
402 of the apparel item. In the example provided herein, a
visual representation of a skirt is provided. Further informa-
tion regarding the pricing, and ordering information, should
the user desire to purchase this item is available. The user is
able to view reviews of this apparel items that have been
submitted by other users by engaging the review icon 404 in
an exemplary embodiment. The user is able to further share
this particular apparel item with friends by engaging the share
icon 406 in an exemplary embodiment. If the user is browsing
in the regular mode of operation (not on a shopping trip with
friends), clicking on this icon presents the user with a screen
to select a mode of operation. If the synchronous mode or the
common mode of interaction are chosen, the user is presented
with a shopping trip window as described with reference to
FIG. 40. If the user chooses the asynchronous mode of opera-
tion, the item gets added to the “shared items” list. The user
can manage shared items through an interface as described
with reference to FIG. 23. If the user is engaged in the syn-
chronous or common modes of interaction, clicking on the
icon 406, adds the item to the “shared items” list. The user can
also send this item or a link to the item to users of social
networking sites. The user is able to try on the apparel items
on their respective user model by engaging the fitting room
icon 408 in an exemplary embodiment. The method by which
a user may try on various apparel items has been described
here for purposes of providing one example of such a method.
Suitability of fit information may be displayed next to each
catalog item. In an exemplary embodiment, this is done by
stating that the item fits (“fits me’) 410 and/or placing an icon
that conveys the fit info (for eg. icon 550). Further details of
displaying the goodness of fit information is described with
reference to FIG. 30. A 2D or 3D silhouette 554 may also be
placed next to catalog items to visually show goodness of fit.
Information on how the apparel feels is also communicated to
the user. This is done in an exemplary embodiment, by dis-
playing a zoomed in image of the apparel 412 (“Feels Like”)
illustrating the texture of the apparel. The sound that the
apparel makes on rubbing it may also be made available.

[0215] Models of products (photorealistic 3D models or
NPR models) for use in catalogs may also be constructed by
using images submitted by users. Images contributed by sev-
eral users may be stitched together to create models of prod-
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ucts. Similarly, images from several users may also be used to
create a user model for the users’ friend. Holes or missing
regions, if any, present in the constructed models may be
filled with texture information that corresponds to the most
likely texture for a given region. The most likely texture for
any given region can be estimated, in an exemplary embodi-
ment, using Naive Bayes or KNN. This can be done as
described earlier, using statistics drawn from regions in
images surrounding the holes as the input and the texture in
the missing region as the output.

[0216] When a user has chosen to try on an apparel items,
the user is presented with a list of the various apparel items
that have selected to try on in an exemplary embodiment.
Reference is now made to FIG. 24, where a sample fitting
room window 420 is shown in an exemplary embodiment.
The fitting room window 420 lists the various apparel items
that the user has selected to try on. Each apparel item has an
identification number assigned to it by system 10 for purposes
of'identification. By selecting one of the items from the selec-
tion window 422, and clicking on icon 424, the user requests
that the system 10 fit and display the apparel item on the user
model. The status bar 426 displays the command that is
executed—“dressbot:tryon=30" indicating that the item with
ID (identification number) equal to 30 is being fitted on the
user model.

[0217] An item of apparel is comprised of patterns (tailor-
ing, stitch-and-sew terminology). All items of apparel are
described that are associated with the system 10 have an
apparel description file (ADF) associated with them. In exem-
plary embodiment, the ADF file can be in XML format and
the CAD file provided to system 10 by the retailer module 58
can be encapsulated within this ADF file. The apparel
description file contains all information regarding the apparel
including information necessary to model and display the
apparel and to determine its fit on a model. This includes, for
example, the pattern information for a given apparel; how the
individual components of the apparel are stitched together;
material properties such as composition, texture, etc; cloth
care instructions; source information (country, manufacturer/
retailer); optical properties including BDRF (Bidirectional
Reflectance Distribution Function), bump map etc; micro-
scopic images to reveal texture; location of where each piece
goes with respect to anatomical landmarks on models. Any
and all information related to the actual apparel and any and
all information needed by system 10 to create the virtual
apparel, display and fit it on a model is contained within the
ADF file. An ADF file in XML format is presented in FIG. 37
in an exemplary embodiment, The ADF file 700 contains
header information 701 followed by information describing a
specific apparel. The apparel tags 702 indicate the start (<ap-
parel>) and end (</apparel>) of apparel description. Specific
tags are provided within this region for describing different
aspects of the apparel. For instance, the manufacturer descrip-
tion 703 includes the name of the manufacturer, the country
source, the composition and size information in this file. The
care information 704 provides details on whether the apparel
can be washed or dry-cleaned; the pattern tags 705 enclose the
CAD filename containing the details on apparel pattern data;
the fitting information 706 that describes how a virtual mani-
festation of the apparel fits on a virtual human model is
encapsulated by the fitting tags 706; the media tags 707
enclose filenames that provide visual, audio and other sense
(such as feel) information about the apparel, as well as the
files and other data containing display information about the
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specific apparel (the 3D display data for the apparel model
lies within the <render> tag in this example). Further store
information 708 such as the unique store ID in the system 10,
the name of the store and other details relating to a specific
store such as the return policy is provided in the ADF file. The
ADF file 700 in FIG. 37 is presented for purposes of illustra-
tion and is not meant to be restricted to the XML format or the
tags given in the file. Other manifestations of the ADF are
possible and other tags (descriptors) may be included to
describe a given apparel. Much of the information describing
the apparel is contained in the CAD file obtained from the
retailer 58, while the information necessary to model, display
and fit the apparel is augmented with the CAD file to form the
ADF. Reference is now made to FIG. 38 where a quick over-
view is provided of ADF file creation and use, in an exemplary
embodiment. Apparel information 711 described previously,
as well as information associated with the specific apparel in
its CAD file is packaged by the ADF creation software 712 to
form the ADF file 700. This ADF file information is then
subsequently used in modeling the apparel digitally for pur-
poses of display in electronic catalogues and displays 713; for
fitting on 3D user models 714; for displaying and listing in the
virtual wardrobe and fitting room 715 as well as other forms
of digital apparel viewing and interaction. Pattern informa-
tion comprising the apparel is extracted. This information is
contained in the CAD and/or ADF files and is parsed to form
the geometric and physics models of the apparel. In forming
the geometric model, a mesh is generated by tessellating 3D
apparel pattern data into polygons. This geometric model
captures the 3D geometry of the apparel and enables 3D
visualization of apparel. The physics model is formed by
approximating the apparel to a deformable surface composed
of a network of point masses connected by springs. The
properties of the springs (stiffness, elongation, compressibil-
ity etc.) are adjusted to reflect the properties of the material
comprising the apparel. The movement of the cloth and other
motion dynamics of the apparel are simulated using funda-
mental laws of dynamics involving spring masses. Cloth
dynamics are specified by a system of PDEs (Partial Differ-
ential Equations) governing the springs whose properties are
characterized by the apparel material properties. The physics
model enables accurate physical modeling of the apparel and
its dynamics. Reference points on the apparel specify regions
on the apparel corresponding to specific anatomical land-
marks on the human body. The information concerning these
points and their corresponding landmarks on the body will be
contained in the CAD and ADF files. The reference points on
the geometric and physics based models of the apparel are
then instantiated in 3D space in the neighbourhood of the
corresponding anatomical landmarks of the character model.
From these initial positions, the reference positions are
pushed towards the target anatomical positions. At the same
time, springs interconnecting seams are activated to pull
together the simulated apparel at the seams. FIG. 29A illus-
trates an example of the visual sequences 460, from left to
right, displayed to the user in a window while the apparel is
being fitted on a non photorealistic rendering of the user
model. An example of the visual sequences 462, from left to
right, presented to the user in a window during hair modeling
onthe non photorealistic rendered user model is also shown in
FIG. 29A. The hair 464 on the user model is animated using
physics-based techniques which permit realistic simulation
of hair look and feel, movement and behavior.
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[0218] Reference is now made to FIG. 29B where a user
model adjustments interface 470 is shown in an exemplary
embodiment, containing a non photorealistic rendering of a
user model. Options to make body adjustments are displayed
upon clicking the menu display icon 476. A sample mecha-
nism is shown for making adjustments to the body. Slider
controls 475 and 477 can be used to make skeleton and/or
weight related adjustments to the user model. Skeleton
adjustments allow modifications to be made to the generative
mode] of the skeletal structure of the user model. This renders
anatomically accurate changes to be made to the user model.
In an exemplary embodiment, upon moving some of the
skeleton adjustment controls 475 to the right, a taller user
model (with elongated bones) 472 is obtained whereas, by
moving some of the skeleton adjustment controls 475 to the
left, a petite user model 471 is obtained. In another similar
exemplary embodiment, weight adjustment controls 477 can
be used to obtain a heavier user model 474 or a slimmer user
model 473. In an exemplary embodiment, manipulating the
skeletal adjustment controls increases or decreases the dis-
tance between a joint and its parent joint. For example
increasing the value of the length of a shin increases the
distance between the ankle joint and its parent joint, the knee
joint. In an exemplary embodiment, manipulating the weight
adjustment controls increases or decreases the weight
assigned to the corresponding vertices and moves them closer
or farther from the skeleton. For example, increasing the
weight of a selected portion of the shin places the vertices
corresponding to that region further from the skeleton. Con-
tinuity constraints (a sigmoid function in an exemplary
embodiment) are imposed at the joints to ensure plausible
modifications to the user model. Users can also deform the
user model by nudging the vertices corresponding to the user
model. Users can also specify the body muscle/fat content
which sets the appropriate physical properties. This is used,
for example, to produce physically plausible animation cor-
responding to the user.

[0219] Reference is now made to FIG. 29C where a sample
window is shown demonstrating product catalogue views
available to the user from which apparel may be selected for
fitting onto their user model. A product catalogue 480 may be
displayed by clicking a menu display icon 482. The user may
then select a given outfit/apparel/product from the catalogue
upon which it will be fit and displayed on the user model. In
exemplary embodiments, product catalogues are available in
the local application 271 or within the browser or a combi-
nation of both as described with reference to FIG. 10 and FIG.
31.

[0220] By clothing the user’s model with apparel chosen by
the user, the user is able to visualize and examine the appear-
ance of the apparel on their body from an external perspective
and also get an approximate idea of how the apparel fits. In
order to communicate fit information to the user in more exact
terms, metrics are used that define the suitability of apparel
not just based on size information but also as a function of
body type and fit preferences. The system will relay suitabil-
ity of fit information to the user using aspects that are, but not
limited to, quantitative and qualitative in nature. For example,
goodness of fit is a quantitative metric. In exemplary embodi-
ment, for determining apparel goodness ot fit on a user model,
the convex hull of the model is compared with the volume
occupied by a given piece of clothing. As mentioned previ-
ously, apparel can be modeled as springs by system 10. In
order to determine regions of tight fit in this case, in exem-
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plary embodiment, physical stress and strain on the apparel
and/or model can be computed using the spring constant of
the apparel material. Regions of loose fit may be determined
by evaluating normals from the surface. The distance between
the body surface and the apparel surface can be ascertained by
computing the norm of the vector defined by the intersection
of the surface normal to the model’s surface with the cloth
surface. This process can be made computationally efficient
by sampling surface normals non-uniformly. For instance,
regions of high curvature and greater importance may have
many more normals evaluated than regions of low curvature.
In assessing suitability of fit, qualitative aspects are also
incorporated by system 10. These include, but are not limited
to, user preferences. An example of this is the user preference
for loose fitting clothes. On their user model, users can visu-
alize suitability of fit through various visualization schemes
provided by system 10. In exemplary embodiment, regions of
different fit on the apparel may be colored differently. Visual
indicators include, but are not limited to, arrows on screen,
varying colors, digital effects including transparency/x-ray
vision effect where the apparel turns transparent and the user
is able to examine fit in the particular region. Some examples
are illustrated in FIG. 30. The visualization options are pro-
vided to the user via a menu available by clicking the icon
540, in exemplary embodiment. In this figure, different fit
regions are depicted using coloured arrows 542, highlighted
regions 544 as well as transparency/x-ray effects 546. Trans-
parency/x-ray effects 546 allow fit information to be visual-
ized with respect to body surface. In FIG. 30, the apparel on
the 3D body model is made transparent in order for the user to
visually examine overall apparel fit information—regions of
tight/proper/loose fit. With reference to FIG. 30, regions of
tight fit are shown using red coloured highlight regions (arm-
pit region). Loose fitting regions are shown via green arrows
(upper leg) and green highlight (hips). Comfort/smug fitting
is depicted using orange arrows (waist) and yellow highlight
(lower leg). Users may also define the numerical margins that
they consider ‘tight’, loose” and so on for different apparel.
For example, the user may consider a shirt to be proper fitting
around the arms if the sleeves envelope the arm leaving
between 1-2 cm margin. The user may specify these margins
and other settings using the options menu 540 available to the
user. The transparency/x-ray effect also provides visual infor-
mation with regards to layers of clothing. The users may wish
to select particular items for visualization on the model. In
one exemplary embodiment, they may select from the item-
ized list 552 which lists all of the apparel items the user has
selected to fit on the user model as part of an ensemble for
instance. Accordingly, the items that are not selected may
disappear or become transparent/light in colour (i.e., recede
or fade) in order to make more prominent the selected items of
apparel. Thus, the transparency effect emphasizes certain
items visually while still preserving other layers of clothing
so that the highlighted apparel may be examined with respect
to other items it will be worn in combination with. The layers
worn by the model in FIG. 30 may be examined from different
perspectives of the model (cross-sectional view for example).
This page also provides the user with the menu (available by
clicking icon 540) described previously for setting/manipu-
lating the model and environment as well as setting view
options, share options (for example, sharing model views
with friends in specific apparel). Other purposes for which
visual indicators may be applied includes, but is not limited
to, relaying the user with information regarding the quality or
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make of an apparel. For example, different colours may be
used to outline or highlight a shoe sole in order convey
whether the given shoe is hard-soled or soft-soled, Separate
icons may also be provided such as 548 provided to interact
and/or manipulate model as shown in FIG. 30. Additionally,
an icon summarizing suitability of fit may be provided 550.
This will incorporate all the quantitative and/or qualitative
aspects assessing goodness of fit and give the overall consen-
sus on whether the apparel will fit the user (thumbs up) or not
(thumbs down) in an exemplary embodiment. The ‘summary’
icon may be programmed by default, for example, to give a
‘thumbs up’ if two qualitative and quantitative aspects are
satisfied. This default setting may be changed to suit the user’s
suitability of fit requirements. More details on the fit are
available to the user by clicking on or hovering over the icon
550. The user can also choose to display portions of these
details next to the icon through the preferences page. In an
exemplary embodiment, the user can see the fit information
by taking an item to the fitting room (eg. by dragging and
dropping a catalog item into the fitting room). In another
exemplary embodiment, the user can see all the items that the
user is browsing with the fit information without the need to
place the item in the fitting room. All instances of features
shown in FIG. 30 are illustrative examples and are not meant
to be restricted to these and can embody and encompass other
forms, illustrations and techniques.

[0221] Reference is now made to FIG. 23, where a sample
shared item window 430 is shown in an exemplary embodi-
ment. The shared item window 430 displays the various items
that the user has shared, in a shared list 432, and a list of items
that friends have shared in a friend shared list 434. The snap-
shots lists 436 allow a user to share various images that they
have captured of their user model with other users. When
viewing and interacting with the user model, the user is pro-
vided the ability to capture an image or snapshot of the image,
and share the respective snapshot or image with other users.
These features illustrate one exemplary embodiment of the
asynchronous mode of operation of a shopping trip.

[0222] Reference is now made to FIG. 25, where a sample
wardrobe image 440 is shown in an exemplary embodiment.
Wardrobe images 440 are used in an exemplary embodiment
to display to the user the apparel items that a user has added to
their wardrobe. A user may browse all of the items that are in
their virtual wardrobe, and may request that they receive
comments regarding items in their wardrobe from a consult-
ant. The user is presented with options as in the tabbed menu
442 shown in exemplary embodiment, so that they can
quickly navigate and browse the apparel in their wardrobe and
fitting room; try on apparel on their model as well as get
feedback regarding apparel and dressing style options from
the style consultant. From left to right, the icons 444 available
to the user in their wardrobe include: (1) the icon that displays
to the user apparel information such as the make and manu-
facturer details, care instructions, store it was bought from,
return policy etc. as well as user tagged information such as
who gifted the apparel, the occasion to wear it for, etc.; (2) the
icon to fit selected apparel on the user model; (2) the icon to
share selected apparel with otherusers. The icons shown have
been presented as examples and may include icons that per-
form other functions. The icons shown may be represented
with different symbols/pictures in other manifestations. Ref-
erence is made to FIG. 28 where a drawing of a 3D realization
of a virtual wardrobe is shown. This wardrobe can be incor-
porated with physics based animation functionality so that
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users can drag around objects; arrange and place them as
desired in the wardrobe; move them into boxes or bins or
hangers or racks etc. Users will be able to visualize articles of
clothing and other apparel in their wardrobe; tag each item
with a virtual label that may contain apparel specific infor-
mation as well as user specified information such as the date
the apparel was bought; the person who gifted the apparel;
upcoming events on which it can be worn as well as links to
other items in the wardrobe and/or fitting room with which
that item can be coordinated or accessorized with etc. Refer-
ence is made to FIG. 26, where a sample style consultant
window 450 is shown in an exemplary embodiment. The style
consultant 452 is able to comment on the user’s items in the
wardrobe, upon request of the user. The icons 454 shown from
left to right include: (1) the icon to obtain information on the
specific style consultant; (2) the icon to add/remove style
consultants from the user’s personal list. Icon 456 provides
the user with options to engage in communication with the
style consultant either via email or chat which may be text/
voice/video based or may involve augmented reality, in exem-
plary embodiments.

[0223] Reference is now made to FIG. 27 where a sample
diagram is presented illustrating the actions involving the
fitting room 420 and wardrobe 440 that the user may engage
in while browsing for apparel. While browsing for apparel
displayed as in example window 400, the user can add an item
to their fitting room by clicking on an icon 424 next to the item
they wish to virtually try on. Once an item has been added to
the fitting room 420, that item will become available to the
user in the local application 271 for fitting on their model.
Once the item has been added to the fitting room, the user may
model the apparel item on their user model, and/or decide to
purchase the item, in which case the apparel item can be
added to the virtual wardrobe 440. Alternately, the user may
decide not to purchase the item in which case the item will
stay in the fitting room until the user chooses to delete it from
their fitting room. The user may choose to keep a purchased
item in their wardrobe 440 or delete it. If the user decides to
return an item, that item will be transferred from the user’s
wardrobe 440 to the fitting room 420. The user may also
decide to conduct an auction or a garage sale of some or all of
the real items in their wardrobe. Users with access to the
virtual wardrobe can then view and purchase items on sale of
interest to them via system 10. The virtual items in the fitting
room and wardrobe can also be purchased for use in other
sites that employ virtual characters/models. The virtual
apparel items in the fitting room and wardrobe may be
exported to external sites or software involving virtual char-
acters/models such as gaming sites, “virtual worlds’ sites and
software.

[0224] Reference is now made to FIGS. 46 A to 46H where
other exemplary embodiments of the features described in
this patent have been presented. FIG. 46 A shows a profile or
home page of a user registered with system 10. The user can
grantaccess to this page to other users by setting permissions.
A master menu 800 with option tabs—‘profile’, ‘browse’,
‘shopping trip’, “cart’, ‘shopping diary’ is shown at the top of
the page. These tabs navigate to pages which allow the user to
respectively, access their profile page; browse stores and
products; manage collaborative shopping trips; view and
manage items in cart; access personalized shopping and other
miscellaneous features. Icon 801 displays the logo of system
10 and provides the user with a menu containing certain
options such as home page access and help with features
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available to the user on system 10. Display box 802 represents
the information card providing profile details of the user.
Display box 804 contains hyperlinks to all stores subscribing
to system 10 or just the favourite/most frequently visited
stores by the user. Additionally, users may engage display box
805 for adding friends they would like to collaborate with. In
an exemplary embodiment, users may add friends they nor-
mally like to acquire feedback from or go out with for shop-
ping. The user may also add other users registered with sys-
tem 10 whose fashion/style sense they like and follow (the
user would be that person’s ‘style fan’ in that case). Another
menu 803 is provided in FIG. 46A as an exemplary embodi-
ment which permits the user to access more features available
on system 10.

[0225] Reference is now made to FIG. 46B where a store
page 806 is shown. The products available in the store 808
may be categorized according to different fields such as
department, category, size etc. Users may also be able to
search for products in the store. Stores have the option of
personalizing their store pages. In an exemplary embodiment,
the season’s collection may be displayed in a product display
window 809. Items featured by the store and other item col-
lections may also be displayed in another window 810. FIG.
468 also displays a collaborative shopping trip window 807
onthe same page. The shopping trip window may be launched
by clicking on icon 815. The shopping trip dialog 807 con-
taining collaborative shopping features may open up in a
separate window or in the same window/page being viewed
by the user. Some collaborative shopping features are illus-
trated in the shopping trip dialog 807 as exemplary embodi-
ments. A synchronized product viewer 811 enables collabo-
rative shopping between members of that shopping trip
displayed in window 814. Products being browsed by other
users of the shopping trip may be viewed in the product
viewer 811 via menu 812. By selecting a given user in win-
dow 814, the user can browse the shopping cart, shopping list,
wishlist, wardrobe, and other personalized shopping features
shown in 814 of the selected user, if that user has granted
permission, by clicking on the ‘GO’ button in window 814. A
chat window 813 and/or other synchronous or asynchronous
means of communication may be available to enable commu-
nication with other users while shopping. Reference is now
made to FIG. 46C which illustrates another layout in exem-
plary embodiment. This layout combines some store page
features with collaborative shopping trip features on the same
page. A regular store page 806 shown in FIG. 46B may
convert to a page as in FIG. 46C upon activating the shopping
trip. Reference is now made to FIG. 46D where a sample
shopping trip manager window/page is shown. Users can
create new shopping trips 816; categorize trips by labeling
them and invite friends on shopping trips. Users can view and
sort shopping trips 817 according to labels.

[0226] Reference is now made to FIG. 46E where a user’s
personalized ‘looks’ window/page is shown in exemplary
embodiment. A ‘look’in this context is defined as a collection
of products put together by the user from different product
catalogues to create a complete ensemble or attire defining a
suggested ‘look’. Other users may gauge a user’s fashion
sense or style by browsing through the given user’s looks
page. A browser window 818 allows the user to browse looks
they created. Each look 819 is composed of several items put
together by the user. In an exemplary embodiment, a look 819
may contain a blazer, a blouse, a skirt, a pair of shoes, a
handbag and other accessories to complement the given look.
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A user may obtain expanded views of products comprising a
given look by highlighting a look 819, upon which another
dialog or window 820 is launched containing expanded views
821 of items composing 819. Upon selecting an item in the
expanded view 820, a product options menu 822 appears
which is comprised mainly of the four option boxes outlined
in red. The other sub-menus 823-826 appear upon clicking
the respective main product menu options besides which they
appear. The product options menu 822 is shown in exemplary
embodiment and it enables tasks such as product purchase
824, product sharing with other users 823, rating the product
according to different criteria 825 and addition of the product
to various personalized user lists 826.

[0227] Reference is now made to FIGS. 46F-G where other
exemplary embodiments of the fitting room window have
been shown. FIG. 46F shows some features comprising the
fitting room 827. These may include the shopping cart 828, or
items that the user has selected but is undecided about pur-
chasing 829, and the product viewer 830 which provides
product views of the item selected from the shopping cart or
the ‘decide later’ cart. Another version of the fitting room is
shown in FIG. 46G which incorporates the product viewer
830, the shopping cart, ‘decide later’ items as well as other
customized user lists such as shared items, top picks, my
looks and others.

[0228] Reference is now made to FIG. 46H where a shop-
ping diary window/page and its features are shown in an
exemplary embodiment. The shopping diary is comprised of
personalized user lists such as shopping lists, wishlists, gift
registries, multimedia lists and others. Additionally it may
incorporate a shopping blog and other features.

[0229] Reference is now made to FIG. 461 where a layout or
directory of the mall comprising stores subscribing to system
10 is shown in an exemplary embodiment. This can be cus-
tomized to form a user-specific directory that lists businesses
and people that a user is associated with in a community.
Stores are listed on the left and categorized by gender and age
group. A map or layout 1106 of the virtual mall is presented to
the user where the stores on system 10 may additionally be
shown graphically or using icons. Upon selecting a store 1100
from the list, a store image 1104 may be displayed. A ‘win-
dow shopping’ feature permits users to get live feed from the
store including information 1105 such as other users brows-
ing the store. The user may be able to identify contacts in their
friends list who are browsing the store via this feature and also
identify the contact’s category (i.e., work—W, personal—P
etc.). Additionally, other services 1102 may be listed such as
dental and other clinics. Users may be able to book appoint-
ments online via a clinic appointment system available
through system 10. Users may also make use of a ‘smart
check’ feature that checks the user’s calendar for available
slots and suggests potential dates to the user for booking
appointments and/or proceeds to book the appointment for
the user by providing the clinic with the user’s availability
dates. Once the clinic confirms a booking, the smart check
calendar feature informs the user of the confirmed date via
SMS/email/voicemail/phone call. Users may set their pre-
ferred method of communication. It may additionally suggest
to the clinic the best dates for scheduling an appointment by
cross-referencing both the patient/client’s schedule and the
clinic’s schedule. Users may mark other appointments in their
digital calendar. The calendar may send appointment remind-
ers via SMS, email, phone call to the user depending on user
preferences and the user will be presented with options to
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confirm, cancel or postpone the appointment upon receiving
the appointment reminder. The calendar would notify the user
of the duration after which the appointment is scheduled, for
example—‘your dentist appointment is in 15 minutes’. Fur-
thermore, the smart-check feature could also cross-reference
the dentist clinic’s electronic schedule in real time and inform
the user whether their appointment is delayed or postponed
because the clinic is not running late or for some other reason.
Other services such as food/catering 1103 may be available
permitting the user to order online. Another feature available
on system 10 is an ‘electronic receipt manager’. This feature
allows the user to keep track of all receipts of products pur-
chased through system 10 and other receipts that the user may
want to keep track of. This may prove useful to users for
purposes such as exchanging or returning merchandise, tax
filing, corporate reimbursements and others. Users would be
able to categorize receipts (example, business, personal etc.);
import and export receipts to other places such as the user’s
local computer or a tax filing software and other places;
conduct calculations involving amounts on those receipts.
Stores on system 10 may also find it useful to have and store
these electronic receipts in order to validate product pur-
chases during a product return or exchange. (Receipts for
purchases made at the physical stores can also be uploaded to
the electronic receipt manager. This can also be done at the
point of sale (POS)). An interface for the Electronic Receipt
Manager and further details are described with reference to
FIG. 48D. The store and services layout 1106, and store and
services listing may also be customized by the user to com-
prise favourite stores and services of the user i.e., stores and
services such as the dentist, mechanic, family physician, hair
salon, eateries etc. most frequently visited by the user (may be
entitled ‘My Business’ section in exemplary embodiment).
This would permit the user to create their own virtual mall or
virtual community providing quick and easy access to stores
and services most beneficial to the user as well as their contact
and other information. (Users can search for businesses and
add them to their ‘community’ or contacts list. On searching
fora business using a name, a list of businesses with that name
or similar names may be shown and may be displayed in
ascending order of the distance from the user’s home, office,
city, or current location). A user can also visit other users’
virtual malls and communities. Alternatively, a virtual mall
may be mapped to a real mall and contain stores and services
that are present in the real mall. In exemplary embodiment,
the ‘My Business’ concept described above may be integrated
with social networking sites. Tools may be available to busi-
nesses to communicate with the user clients and customers,
such as via the clinic appointment system described above.
Tools may be available to customers to manage receipts,
product information and also to split bills. The system
described with reference to FIG. 461 may be integrated with
the VOS and/or V8 described in this document.

[0230] Reference is now made to FIGS. 47 A-B which
illustrate features that allow the user to customize pages on
system 10; to set the theme and other features that allow the
user to personalize the browser application’s and/or local
application’s look and feel. FIG. 47A shows a theme options
menu 1108 where a user can choose and set the colour theme
of the browser pages that they will be viewing during their
session on system 10. In the instance shown in FIGS. 47A and
478, the user has chosen ‘pink’. Accordingly, the theme
changes as shown via the windows in FIGS. 47A-B. F1G. 47B
also shows features available to the user for specifying the
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delivery information 1112 of a product upon purchase. Users
may specify a friend from their address book or friends’ list
and also specify the delivery location type (i.e., work, home
etc.). The system would then directly access the latest address
information of that friend from their user profile. This address
would subsequently be used as the delivery address.

[0231] Reference is made to FIGS. 48A-F, where some
features and layout designs of system 10 are illustrated in
exemplary embodiment. These features and designs can be
used with the local application or a web browser or a website
in exemplary embodiments. The description of these figures
is provided with respect to the local application but it also
holds in the case of a browser implementation or a website
implementation of the same.

[0232] Reference is now made to FIG. 48A. The display
screen 1130 is encased by an outer shell 1131, henceforth
referred to as the ‘faceplate’ of the local application. The
faceplate can be changed by a user by selecting from a cata-
logue of faceplates with different designs and configurations,
which will be available under menu options.

[0233] On the faceplate are navigation links represented by
buttons with icons 1132, in an exemplary embodiment. The
lifesaver icon 1133 serves as a link for the help menu. Button
1134 represents the user account navigation link which
directs the user to their account or profile space/section on the
local application, consisting of the user’s personal informa-
tion, account and other information; settings and options
available to the user to configure their local application or
browser application; information and links to tools and appli-
cations that the user may add to their local or browser appli-
cation. Navigation link 1135 on the faceplate is discussed
with reference to FIG. 48A. Other navigation links on the
faceplate will be discussed with reference to the figures that
follow. Button 1135 directs the user to the user model space/
section of the local application (button 1135 is highlighted
with a red glow here to show that it is the active link in this
figure i.e., the screen 1130 displays the user model space). In
this space, users can access their 3D model 1136. Menu
options 1137 for viewing, modifying and using the 3D model
are provided on this page. Other features may be present in
this space that can be utilized in conjunction with the 3D
model. For instance, the fitting room icon 1138 is provided as
an exemplary embodiment. Upon activating this icon (by
clicking it for example), the fitting room contents are dis-
played 1139 (in the form of images here) enabling the user
easy access to the apparel they would like to fit on their user
model 1136.

[0234] Reference is now made to FIG. 48B. In this figure,
navigation link 1145, which represents ‘shopping tools’ is
shown as being active. Hence, in this figure, the display
screen 1130 displays the shopping tools space of the local
application. This space provides the user with applications
and options that assist in shopping online and/or electroni-
cally via the local application software. Most of these features
have been described previously in this document and are
discussed here mainly to illustrate an exemplary embodiment
of the local application’s layout. Icon 1146, when activated
(by hovering over icon with mouse or by clicking icon, as
examples) displays a menu of user lists 1147 (shopping list,
wishlist, registries etc.), which may be used to document
shopping needs. This menu 1147 subsides/is hidden when the
icon is deactivated (i.e., by moving the mouse away from the
icon or by clicking the icon after activating it, as examples).
Icons 1148-1152 in FIG. 48B function in a similar way in
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terms of activation and deactivation. Icon 1148 provides a
menu with features to assist in shopping and in making the
shopping experience immersive. As shown in the figure, these
features include the collaborative shopping trip feature, con-
sultation (online or offline) with a style or fashion expert
among others. Feature 1149 provides the user with access to
gift catalogues, gift cards/certificates, as well as information
on gifts received and sent. Icon 1150 provides the shopping
cart menu listing items that the user has chosen for purchase;
that the user has selected for making a decision to purchase or
not at a later date. It also directs the user to the checkout page.
Feature 1151 assists the user in making shopping related
searches and also in seeking out products in specific catego-
ries such as ‘top bargains’, ‘most selling, ‘highest rated’ etc.
Icon 1152 provides features customizable by the user and/or
user specific tools such as item ratings, product tags or labels
etc.

[0235] Referenceis now madeto FIG. 48C. Navigation link
1160, which represents the ‘connect’ feature is shown as
being active. This link directs the user to the social network-
ing space of the local application. The list box 1161 provides
the user with a listing of the user’s friends and other contacts.
It may contain contact names, contact images, web pages,
personal and other information relating to each contact. Fea-
ture 1162 provides the user with the facility to select multiple
contacts (in this case, feature 1162 appears in the form of
checkboxes as an exemplary embodiment). On the right side
of the display screen 1130, social networking features are
provided i.e., applications that provide the facility to shop,
communicate, interact online, virtually and/or electronically
and perform other activities electronically with contacts.
Some of these features are illustrated in FIG. 48C as an
exemplary embodiment. Icons 1163, 1165, 1167 can be acti-
vated and deactivated in a fashion similar to icons 1146,
1148-1152 in FIG. 48B. Upon activating icon 1163, a shop-
ping trip invite menu 1164 appears, providing the user with
options to send an automated or user-customized shopping
trip invitation message to all or selected contacts from the list
1161. These options are symbolized by the icons in the menu
1164. From left to right, these icons allow the user to send
invitations via ‘instant notification’, ‘phone’, email’, ‘SMS’
or ‘text message’, and ‘chat’. Feature 1165 provides a menu
with options to communicate with all or selected users in
1161. These options are similar to the ones in menu 1164.
Feature 1166 provides the user with gift giving options avail-
able on system 10. Users can select friends in 1161 via 1162
and choose the from the gift options available in menu 1167.
From left to right in menu 1167, these icons represent the
following gift options: ‘gift cards’, ‘shop for gifts’, ‘donate
with friends’, ‘virtual gifts’. This list can contain other gift
options such as the ones provided by 1149 in FIG. 48B. The
arrow 1168 allows the user to navigate to other applications in
this space that are not shown here but maybe added later.

[0236] Reference is now made to FIG. 48D. In this figure,
the ‘financial tools’ link 1175 is shown as active and the
corresponding space that the user is directed to is shown in the
display screen 1130. Some of the features accessible by the
user in this space are described next. Feature 1176 and other
icons in this space can be activated and deactivated in a
manner similar to icons in other spaces of the local applica-
tion, as explained previously. Upon activating icon 1176,
options menu 1177 appears displaying options that can be
used to view, manage and perform other activities related to
purchase receipts, refunds and similar transactions. Some of
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these are shown in 1177— billing history” allows the user to
view the complete listing of financial transactions conducted
through system 10; ‘pay bills’ allows the user to pay for
purchases made through system 10 via a credit card provided
for making purchases at stores on system 10; ‘refunds’ assists
in making and tracking refunds; ‘manage receipts’ allows the
user to organize, label electronic receipts, and other house-
keeping functions involving their receipts, perform calcula-
tions on receipts; ‘edit tags’ allows users to create, modify,
delete receipt/bill tag or labels. These could include ‘busi-
ness’, ‘personal’ and other tags provided by the system or
created by the user. The accounts feature 1178 provides
options that allow the user to view and manage accounts—
balances, transfers and other account related activities,
account statistics and other account specific information.
These accounts can be mapped to a user’s banking accounts,
which may be at multiple financial institutions; these could
include credit/debit card accounts; accounts for credit cards
provided for conducting financial transactions on system 10;
gift card accounts. Feature 1179 provides other tools that
assist the user in managing financial transactions conducted
onsystem 10, as well as financial accounts, and other personal
and business finances. Some of these are shown in the figure
and include—‘expense tracker’, ‘split bill’ which was
described previously in this document, ‘currency converter’,
tax manager’ etc. Since this is a space requiring stringent
security measures, icon 1180 details the user on security
measures taken by system 10 to protect information in this
space. The electronic receipts may be linked with warranty
information for products from the manufacturer/retailer, so
that users may track remaining and applicable warranty on
their products over time. For the manufacturer and retailer,
the electronic receipt information on a user’s account may
serve useful for authenticating product purchase and for war-
ranty application terms. Since the receipt is proof of product
purchase, it may also be used to link a user’s account contain-
ing the receipt for a product, with the user manual, product
support information and other exclusive information only
available to customers purchasing the product. Other infor-
mation such as accessories compatible with a product pur-
chased may linked/sent to the user account containing the
product’s receipt.

[0237] Referenceis now made to FIG. 48E where the ‘share
manager’ space (1185) on the local application is described.
User files on a local machine or on in the user account on
system 10 can be shared by activating a share icon similar to
1186. Items may be shared in other spaces as well but this
space provides a comprehensive list of features for sharing
items, managing shared items, users and activities involving
shared items. Users can keep track of items they have shared
with other users (1187, 1188). Users may change share set-
tings and options, view their sharing activity history, tag
shared items, add/remove files/folders and perform other
actions to manage their sharing activity and items (1189,
1190). Users may maintain lists of other users they share
items with, subscribe to and send updates to sharing network
on items shared, and maintain groups/forums for facilitating
discussion, moderating activities on shared items (1191).

[0238] Reference is now made to FIG. 48F where the ‘user
model tools’ space is described. Here the user can access
make changes and manage their 3D simulated user model and
model profile information (1212). Style tools are available to
assist users in making better fashion choices while shopping
for clothes and apparel (1214). These tools include consulting
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or acquiring fashion tips/advice from a fashion consultant,
constructing a style profile which other users or fashion
experts may view and provide appropriate fashion related
feedback. A ‘my look’ section is also present in this space
where users can create their own ensembles/looks by putting
together items from electronic clothing and apparel cata-
logues (available from online stores for example). Further,
users may manage browse or search for outfits of a particular
style in store catalogues using style tools provided in this
space (1214). A virtual fitting room (1216) is present to man-
age apparel items temporarily as the user browses clothing
stores. Apparel in the fitting room may be stored for trying
on/fitting on the user model. A virtual wardrobe space (1218)
also exists for managing purchased apparel or apparel that
already exists in the user’s physical wardrobe. The simula-
tions/images/descriptions of apparel in the wardrobe may be
coordinated or tagged using the wardrobe tools (1218). The
fitting room and wardrobe feature and embodiment descrip-
tions provided earlier also apply here.

[0239] Throughout the FIGS. 48A-F, the application has
been referred to as a ‘local application’. However, this appli-
cation may also be run as a whole or part of a web application
or a website or a web browser or as an application located on
a remote server.

[0240] Operating systems need to be redefined to incorpo-
rate collaborative environments and functions. Reference is
now made to FIGS. 49A-O where an immersive Application
and File Management System (AFMS) or Virtual Operating
System (VOS) and its features are described. This AFMS/
VOS system or a subset of its features may be packaged as a
separate application that can be installed and run on the local
or network machine. It can also be implemented as a web
browser or as part of a web browser and/or as part of an
application that is run from a web server and can be accessed
through a website. It can also be packaged as a part of a
specialized or reconfigurable hardware or as a piece of soft-
ware or as an operating system. This application may be
platform independent. It may also take the form of a virtual
embodiment of a computing device shown in FIG. 2.

[0241] Anexemplary embodiment of AFMS system and its
features are described in FIGS. 49A-L. FIG. 49A is a login
window that provides a layer of security which may or may
not be present when an application using this system is
accessed depending on the security level selected.

[0242] Referenceis now made to FIG. 49B where some file
category and search level features are demonstrated, in an
exemplary embodiment. Default file categories may be pro-
vided with the system and are some are shown in the figure in
an exemplary embodiment. These are folders to store web
links (1250), shopping related content (1252), multimedia
related content (1254) and data files (1256). Users may create
their own folders or remove any of the default folders pro-
vided, if they wish. In this figure, the shopping related folder
is selected. It contains the categories or tags 1258, which are
shown in exemplary embodiment. The user can create new
tags, remove tags, create sub-level tags/categories and so on.
The user can also conduct tag-keyword specific files searches
within the system. For instance, the user can go the product
tag and access the sub-tags (1260) within this category. The
user can select the keyword Canon200P (highlighted in
orange in the figure). Other tags/sub-tags (1264) can be simi-
larly selected to be used in combination in the keyword spe-
cific search. An operator menu 1262 is provided so that the
user can combine the tags using either an ‘OR’ or ‘AND’
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operator in order to conduct their search, the results of which
can be obtained by clicking the search operator 1266. The
user may also choose to filter certain results out using the
“filter’ function 1268 which allows the user to set filter criteria
such as tag keywords and/or filename or and/or subject, con-
tent or context specific words and other criteria. The user may
also chooseto filter out tags and/or sub-tags by using a feature
that allows the user to mark the tag as shown (in this case with
a ‘x’sign 1270 as shown in exemplary embodiment). User can
create multiple levels of tags and sub-tags as shown by 1272.

[0243] In the description above, a file categorizing system
has been defined in terms of tags that can be created and
linked/associated with files and folders. Users can view tags,
as shown in FIG. 48B, instead of filenames and folder names
as in a standard file system. The tagging method can also be
used to tag websites while browsing. Tags can be used with
documents, images, applications, and any other type of data.
Files and folders can be searched and the appropriate content
retrieved by looking up on one or a combination of tags
associated with the files and folders. Users may also simply
specify tags and the AFMS would identify the appropriate
location to store/save/backup the file. In exemplary embodi-
ment, if a user is trying to save an image with the tag, ‘Ire-
land’. The AFMS would identify the file as an image file and
the tag ‘Ireland’ as a place/destination that it identifies as not
being in the user’s vicinity i.e., (not in the same city or country
as the user). Then, the AFMS would proceed to store the file
in an image space/section/file space in the subspace/subsec-
tion entitled or tagged as ‘My Places’ or ‘Travel’. If a sub-
space does not exist that already contains pictures of Ireland,
it would create a new folder with the name/tag ‘Ireland’ and
save the image in the newly created subspace, else it would
save the image to the existing folder containing pictures of
‘Ireland’. In another exemplary embodiment, the user may
want to save a project file tagged as ‘Project X requirements’.
The AFMS determines that there are associate accounts, as
described later, that share files related to Project X on the
owner user’s account. The AFMS proceeds to save the file in
the space tagged as ‘Project X’ and sets file permissions
allowing associate accounts that share Project X’s space on
the owner user’s account to access the newly saved file
(Project X requirements). Thus, the AFMS/VOS not only
determines the appropriate load/save location for files, but
also the permissions to set for any new file on the system.
Additionally, the file and folder content may be searched to
retrieve relevant files in a keyword search. Users may be
provided with the choice of viewing and searching for files
according to the standard mode i.e., file and folder names or
they may opt for using tagged content. This would offer
greater control to users in terms of visualizing, managing and
using their files and data. Data and files that are tagged pro-
vide the user with more flexibility in terms of organizing and
accessing data. In exemplary embodiment, a user may tag a
photo showing the user as a child with his mom on the beach,
with the term ‘childhood memories’. The user may tag the
same photo with the phrase ‘My mommy and me’ and
‘beach’. Anytime the user searches for any of the tags, the
photo is included in the collection of photos (or album) with
the given tag. Thus, a single photo can comprise multiple
albums if it is tagged with multiple keywords/phrases.

[0244] Applications are designed that make use of the tag
concept. In exemplary embodiment, one such application is a
photo mixer/slideshow/display program that takes as input a
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tag name(s), retrieves all photos with the specified tag, and
dynamically creates and displays the slideshow/photo album
containing those photos.

[0245] Reference is now made to FIG. 49C. Applications
1280 may be provided by the AFMS/VOS system. Alterna-
tively, external applications may be added to it. In the follow-
ing figure, examples of two applications are shown in context
in order to describe the immersive features of this system. The
firstapplication is a blog 1282. This application can be instan-
tiated (i.e., opens up) within the AFMS itself, in an exemplary
embodiment. If the blog exists on a website, then the user
would navigate to that site and edit its contents from within
AFMS. Users can then add multimedia content to their blog
with ease. The AFMS provides an interface 1284 for viewing
and using files that may be located either on the user’s local
machine or in the AFMS or on a remote machine connected to
the web. The file viewer/manager may open up in a sidebar
1284 as shown in exemplary embodiment, or in a new dialog
window or take some other form which allows concurrent
viewing of both the application 1282 and files. Snapshots of
files can be seen within this file manager as shown by 1284.
The user can then simply drag and drop files for use in appli-
cation 1282. Examples of this are shown in FIG. 49C. The
user can drag and drop images or videos 1286 for user with
the blog application 1282. The following figure FIG. 49D
shows the resulting effect. Further, the complete file reposi-
tory may be accessed by using a navigation scheme 1288
within the manager to view contents. Here a cursor scheme
1288 is used to navigate within the file manager.

[0246] Reference is now made to FIG. 49D where the blog
application 1282 is shown with the image and video files 1290
that were uploaded by dragging and dropping from their
respective file locations using the file manager window 1284.
The file manager window 1284 in FIG. 49D shows files that
include the tags ‘Products: HP’ and ‘Reviews: CNET’. Web
links are shown sorted by date. The figure shows that hyper-
linked content can also be embedded within applications via
the file manager. Here the link is dragged and dropped 1292
demonstrating ease of use even in such cases. Reference is
made to FIG. 49E where the result is shown. The hyperlinked
content appears with the title, source and a summary of the
content. The way this content appears can be modified by
hovering with the mouse over this content, in an exemplary
embodiment. This causes a window 1296 to appear which
shows options that the user can select to show/hide entire
hyperlinked article content, or summary and/or the source of
the content.

[0247] Reference is now made to FIGS. 49F-G where an
example of immersive file features comprising the AFMS/
VOS is given with reference to another application. In this
case, it is a notebook/scrapbook application 1300 as shown in
FIG. 49F. Options 1302 for customizing applications and/or
changing application settings will be present in the AFMS.
Here too is shown the file manager window 1304 from which
files under the relevant tags can be dragged and dropped 1306
to the appropriate location in the application 1300. FIG. 49G
shows the results 1310 where the selected multimedia files
have been uploaded to the application by a simple move of the
mouse from the file space to the application space within the
AFMS. Content 1312 in the application may be edited or
uploaded from the file space right within the AFMS where the
users have readily available their file space, applications, the
web and other resources.
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[0248] Reference is now made to FIGS. 49H-L where the
flexibility of file spaces and their content within the AFMS/
VOS is described with reference to an example. FIG. 49H
presents the example at the top in terms of a user need. A user
may want to create an exclusive file space (also called ‘smart
file spaces’) for books where they can store and manage a
variety of file types and content. The AFMS/VOS allows the
user to create such a section. The procedure starts oft by
creating and naming the section and picking an icon for it
which will be provided in a catalogue 1320 to users. Users
may also add their own icons to this catalogue. The result is
the user’s very own book space 1326 which can be referenced
by the iconic section caption 1322. The user may decide to
add folders or tags in this space. One such tag/category is
shown in 1326 as: ‘Business decision-making’. As the user
browses websites in the webspace 1324 provided by the
AFMS/VOS, the user can easily upload/copy appropriate
content from the website/URL location into their custom-
built file section 1326. FIG. 49H shows the user dragging and
dropping images of books that the user is interested in, into
the books section 1326. The image content thus gets uploaded
into the user’s customized file space. Images and other con-
tent uploaded/copied from a site in this manner into a user’s
file space may be hyperlinked to the source and/or be associ-
ated with other information relating to the source. Users can
add tags to describe the data uploaded into the file space. The
AFMS/VOS may automatically scan uploaded object for rel-
evant keywords that describe the object for tagging purposes.
In the case of images, the system may use computer vision
techniques to identify objects within the image and tag the
image with appropriate keywords. This is equivalent to estab-
lishing correspondence between images and words. This can
be accomplished using probabilistic latent semantic analysis
[55]. This can also be done in the case of establishing corre-
spondence between words (sentences, phonemes) and audio.
FIG. 491 illustrates that textual content/data may also be
copied/uploaded into the user’s customized file space by
selecting and copying the content in the space. This content
may be stored as a data file or it may be ‘linked’ to other
objects that the user drags the content over to, in the file space.
For instance, in FIG. 491, the user drags the selected content
1328 from the webspace 1324 over the image 1330. Hence the
copied content gets linked to this image object 1330. The
linked content may be retrieved in a separate file or it may
appear alongside the object, or in a separate dialog or pop-up
or window when the user selects the particular object, for
instance, by clicking on it.

[0249] FIG. 49] shows the file space 1340 after content
from the website has been uploaded. The image objects 1342
along with their source information are present. The content
1344 (corresponding to the selected text 1328 in FIG. 491) can
be viewed alongside the linked image in the file space 1340.
Thus, the AFMS/VOS allows for creation and management of
‘context specific file spaces” where the user can easily load
content of different types and organize information that
appears to go together best, from a variety of sources and
locations, in a flexible way, and without worrying about lower
layer details.

[0250] Organization of information in these file spaces is
not tied to data type or file format or application being used,
but instead all objects that appear to the user as belonging
together can be tied together as a single ‘information unit’.
These information units can then organized as bigger infor-
mation units and so on. In the current example the image of
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the book, its source and the content it is linked with together
comprise one information unit. The book objects together
(1342) comprise a higher information unit comprising the
‘My Books’ section. These information units stand apart from
standard data files and folders because they contain data of
multiple types that is linked or associated together, and hence
are flexible. Further, data and content of different types from
multiple sources can be assimilated together by the system
which will handle the lower layer functionality to create these
information units in a manner that is easy to access, view and
manage, thus enhancing the value of the information to the
user.

[0251] In FIG. 49]; additional examples are given to dem-
onstrate other ways of combining data with information units.
An object in a file space can be cross-referenced with infor-
mation or data from other applications that is of relevance or
related to that object. For instance, the book object or infor-
mation unit 1346 can be cross referenced with web links,
related emails and calendar entries as shown in 1348 and
categorized using relevant tags. In this example, the user has
added web links of stores that sell the book, emails and
calendar entries related to the subject matter and events
involving the book. Thus, the user can easily reference dif-
ferent types of files and objects that are related to the same
subject matter or object using the features of this file system.
The information in any given smart file space can be used by
the AFMS/VOS to answer user queries related to objects in
the file spaces. For instance, in the present example, the user
may query the AFMS for the date of the “blink” book signing
event in the ‘My Books’ file space 1340 in FIG. 49]. The
AFMS identifies the ‘blink’ object 1346 in the file space and
looks up appropriate information linked to or associated with
1346. In this case since the query deals with “date’, the AFMS
searches for linked calendar entries and emails associated
with 1346 related to ‘book signing’, by parsing their subject,
tags and content. In this case, the AFMS would identify and
parse the email entry on book signing in 1348 in FIG. 49J and
answer the query with the relevant date information.

[0252] Inanexemplary embodiment of the smart file space
implementation, each file space may be associated with an
XML file. When an object or content (image, text, etc.) is
dragged and dropped, the code underlying the content is
parsed and the appropriate information and properties are
identified. This information includes type of content or data,
content source, location, link information (for example, this is
a link to an image of a house), content description/subject.
Other information that the AFMS/VOS determines includes,
the application needed to view or run the object being saved
into the file space. For instance, when an image is dragged and
dropped into afile space from a web page, the HTML code for
the web page is parsed by the AFMS in order to identify the
object type (image) and its properties. Parsing the image
source tag (<src>) in the HTML file for the web page provides
the source information for the image, in exemplary embodi-
ment.

[0253] In FIG. 49K, collaborative features of the AFMS/
VOS and its associated file management features are
described. Users can maintain a list of friends 1260 and their
information in the AFMS/VOS. These friends can have lim-
ited access accounts on this system (called ‘associate’
accounts described later) so that they can access and share the
primary user’s resources or interact with the primary user.
Users can set options to share information units/objects in
their file spaces, such as book object 1362 in the ‘My Books’
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section 1326 in FIG. 49K, with their friends. Users can drag
and drop objects directly onto a friend’s image/name in order
to share those objects with the friend. Another feature in this
file system is that when an object 1362 in the file space 1326
and friends 1364 from the friends list 1360 are selected con-
currently, a special options window 1366 pops up that pre-
sents features relevant to the ‘sharing’ scenario. The AFMS/
VOS recognizes that selections from both the friends list and
file space have been made and presents users with options/
features 1366 that are activated only when such a simulta-
neous selection occurs and not when either friends or file
space objects are exclusively selected. Some of these options
are shown in 1366 in exemplary embodiment. For instance,
users can set group tasks for themselves and their friends
involving the selected object, such as attending the author
signing event for the book 1362. Other options include turn-
ing on updates, such as the addition of objects, for a section to
the selected friends; going on a shopping trip for the object
with selected friends.

[0254] Owners may be able to keep track of physical items
they lend to or borrow from their friends. An object in a file
space may be a virtual representation of the physical item.
Users can set due dates or reminders on items so that items
borrowed or lent can be tracked and returned on time. A
timestamp may be associated with a borrowed item to indi-
cate the duration for which the item has been borrowed. This
method(s) to keep track of items can serve as a Contract
Management System. This service can be used to set up
contracts (and other legal documents) between users using
timestamps, reminders and other features as described. Wit-
nesses and members bound to a contract may establish their
presence during contract formation and attestation via a web-
cam or live video transmission and/or other electronic means
for live video capture and transmission. Members bound to a
contract and witnesses may attest documents digitally (i.e.,
use digital signatures captured by electronic handwriting cap-
ture devices for example). Users may also create their WILL
through this system. User authenticity may be established
based on unique pieces of identification such as their Social
Insurance Number (SIN), driver’s license, passport, elec-
tronic birth certificate, retinal scans, fingerprints, health
cards, etc. and/or any combination or the above. Once the
authenticity of the user has been verified by the system, the
system registers the user as an authentic user. Lawyers and
witnesses with established credibility and authenticity on the
system may be sought by other users of the system who are
seeking a lawyer or witness for a legal document signing/
creation for example. The credibility of lawyers, witnesses
and other people involved in authenticating/witnessing/cre-
ating a legal document may further be established by users
who have made use of their services. Based on their reliability
and service, users may rate them in order to increase their
credibility/reliability score through the system. Thus, group
options involving data objects and users is a unique file man-
agement feature of the AFMS/VOS that allows for shared
activities and takes electronic collaboration to a higher level.
The Contract Management System may be used/distributed
as a standalone system.

[0255] FIG. 49K shows options/features 1370 that are pre-
sented for managing an information unit upon selecting the
particular object or information unit 1368 in a file space.
These options allow users to send an email or set tasks/
reminders related to the object; tag the object, link other
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objects; receive news feeds related to that object; add it to
another file space; and perform other tasks as given in 1370.

[0256] In another exemplary embodiment of AFMS/VOS
usage for information lookup, a user may want to look up
information on the last client meeting for a specific project.
The file space for the project, created by the user, would
contain the calendar entry for the last meeting, the email link
containing the meeting minutes as an attachment, and other
related objects and files. The user may also share the project
file space with other users involved in the project by adding
them as “friends’ and sharing the file space content, in exem-
plary embodiment. Thus, the smart file space saves the user
time and effort as the user no longer has to perform tedious
tasks in order to consolidate items that may ‘belong together’
according to a user’s specific needs. For instance, in this case
the user does not need to save the meeting minutes or the
email content separately; just dragging and dropping the
appropriate email from the email application to the project’s
file space suffices and the email and attachment are automati-
cally linked to/associated with the project. The user does not
have to open the calendar application and tediously browse
for the last calendar entry pertaining to the meeting. Also,
sharing the project space with colleagues is easy so that
project members can keep track of all files and information
related to a project without worrying about who has or doesn’t
have a particular file. Other information may be available to
users sharing a file space such as the date and time a particular
file was accessed by a user, comments posted by shared users
etc. Additionally, tools to ease file sharing and collaboration
may be available via the VOS as described below with refer-
ence to FIG. 20.

[0257] FIG. 49L represents an exemplary embodiment of
the storage structure of the AFMS/VOS. Data stored on a
user’s local machine or remote sites or servers such as a user’s
work machine, or online storage, and data of user’s friends on
the system is managed by the file management layer. The file
management layer handles conflict analysis, file synchroni-
zation, tagging, indexing, searching, version control, back-
ups, virus scanning and removal, security and fault protection
and other administrative tasks. Data (modification, updates,
creation, backup) in all user and shared accounts on local or
remote machines, on web servers, web sites, mobile device
storage and other places can be synchronized by this layer. A
property of the file system is that it caches files/and other user
data locally when network resources are limited or unavail-
able and synchronizes data as network resources become
available, to ensure smooth operation even during network
disruptions. Backups of data conducted by AFMS may be on
distributed machines. An abstract layer operates on top of the
file management system and provides a unified framework for
access by abstracting out the lower layers. The advantage of
this is that the VOS offers location transparency to the user.
The user may log in anywhere and see a consistent organiza-
tion of files via the VOS interface, independent of where the
files/data may be located or where the user may be accessing
them. The VOS allows users to search for data across all of the
user’s resources independent of the location of the data.
Another feature of this file system is the option of storing a
user’s information, profile and other account resources on the
user’s resources (for example, the user’s home or work com-
puter) instead of a web server to ensure privacy of auser’s data
and account information. FIG. 49P demonstrates an exem-
plary embodiment of an application execution protocol run by
the Application Resource Manager ARM (which is a part of
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the virtual operating system). Once a user requests an appli-
cation 1400, the ARM checks to see whether this application
is available on the portal server 1402. If so, then the applica-
tion is run from the portal server 1404. If not, then the appli-
cation plug-in is sought 1406. If the plug-in exists, the appli-
cation is run from the local machine 1412. If a plug-in for the
application does not exist, a check for the application on the
local machine is conducted 1410. If available, the application
is executed from the client’s local machine 1412. If not, the
application is run from a remote server on which the user has
been authenticated (i.e., has access permission) 1414, 1416. If
all the decision steps in the algorithm in FIG. 49P yield a
negative response, the ARM suggests installation paths and
alternate sources for the application to the user 1418. The
user’s data generated from running the application is saved
using the distributed storage model.

[0258] Another feature of the AFMS is that the user may
store files in a “redirect” folder i.e., files moved/saved to this
folder are redirected by the AFMS to the appropriate desti-
nation folder based on the file’s tags and/or content. The user
may then be notified of where the file has been stored (i.e.,
destination folder) via a note or comment or link in the “redi-
rect” folder that directs the user to the appropriate destination.
An index file may automatically be generated for folders
based on titles’keywords/tags in the documents and/or the
filename. This index may display titles/keywords/tags along
with snapshots of the corresponding files.

[0259] Reference is now made to FIG. 49M where a user
accounts management structure is shown. Central to this sys-
tem is a user management layer that manages a given ‘owner’
user’s accounts as well as ‘associate’ accounts, which would
include accounts of all other friends, users and groups (the
owner would like to associate with). Associate accounts
would be created to give access to the owner account
resources and data. The owner account would have all admin-
istrative rights and privileges (read, write, execute, for
example) and can set permissions on associate accounts to
grant or restrict access to the owner’s account and resources.
An associate account may be viewed as ‘the set of all owner
resources that the associate user has access to, and the set of
all activities that the associate user can engage in with the
owner user’. An associate account would be linked to and
accessible from the associate user’s primary/owner account.
The owner account may be accessible to and from the owner
user’s computer, to and from a machine at remote locations
such as the office, to and from accounts at social networking
sites, and through a web browser/web sites. Account infor-
mation such as usernames and passwords for the user’s
accounts on websites and other servers that the user accesses
from the VOS may be stored on the system so that the user
bypasses the need to enter this information every time the user
accesses their external account. The owner may set group
policies for the associate accounts so that they have access to
specific resources and applications for specific time periods
on the owner’s account. Owner users have the option of
classifying associate users into categories such as acquain-
tances from work, school, family, strangers etc. As described
before, users may share information and files with their
friends, and also engage in shared activities such as games,
edit documents collaboratively etc., through the VOS.
Another feature of the VOS is that over time it allows the user
to specify automatic changes in access privileges/permis-
sions of associate accounts on the user’s network. In exem-
plary embodiment, a user may want to let associates accounts,
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starting out with limited access/privileges, have access to
more resources over time. Through the VOS,; the user is able
to specify the resources that associate accounts may auto-
matically access after a certain period of time has elapsed
since their account was created or since their access privileges
were last changed. The user may also be able to grant greater
access privileges automatically to associate accounts after
they demonstrate a certain level of activity. After the specified
period of time elapses or the level of activity of an associate
account increases/decreases or is maintained, the VOS auto-
matically changes the access privileges of the associate users
who have been granted access to increased/decreased
resources as pre-specified by the user through options pro-
vided by the VOS. This is the ‘Growing Relations’ feature of
the VOS where access privileges rules of associate accounts
are specified by a user and are changed accordingly by the
system, as and when specified by the user. The VOS is able to
regulate resource use and change access privileges automati-
cally in the absence of user specified access privilege rules, in
another exemplary embodiment. The VOS may monitor
activity levels of associate accounts and interactivity between
user and associate users and automatically determine which
associate users may be allowed greater access privileges. If
there is greater interactivity over time between the user and a
certain associate user, then the system may deem this associ-
ate user as a ‘trusted associate’. It may also use other means of
determining the ‘trustworthiness’ of an associate user. The
system may seek permission of the user before changing
access privileges of the trusted associate user. As the ‘trust
score’ (the method used by the system to keep track of the
activity levels of an associate account) of an associate user
increases, the system would promote the status of the associ-
ate account progressively by assigning status levels such as:
Stranger, Acquaintance, Friend, Family—in that order from
first to last. The higher the status of an account, the more
access privileges are granted to that account. In a similar
manner, if the VOS detects that there is little interactivity of an
associate account over time, or determines lower resource
needs of an associate account or assesses that an associate
account is less ‘trustworthy’ based on usage patterns of asso-
ciate account users, then the VOS would regress the status of
the account and grant less privileges accordingly. The system
may again seek the permission of the user before modifying
access privileges of any associate account.

[0260] The VOS allows password synchronization across
websites, networks and machines. For example, if a user
changes a password for logging onto a local machine, say a
home computer, the password change is synchronized with a
password the user may use to login to their account on a
webpage. Various levels of access privileges may be granted
by the VOS to users, including but not limited to that of a root
user, administrator, regular user, super user, guest, limited
user, etc., in exemplary embodiment. The VOS also allows
execution of shell commands. VOS also provides a software
development kit for users to write applications for the VOS.

[0261] The system may also contain an immersive search
engine application that performs searches on queries pre-
sented to it. The search engine may be available as a standa-
lone feature for use with browsers and/or network machine(s)
orlocal machine browsing applications. It may be available as
part of a VOS browser, containing one or more of the VOS’s
features. Some of the features unique to this immersive search
engine are described next. Reference is made to FIG. 49N
where abstraction of a search query is demonstrated in exem-
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plary embodiment. When a user performs a search, the input
is not limited to typing text and using a keyboard. Instead a
new approach is proposed, where the input could be speech to
text, or mouse gestures or other data. In another example, a
user may be able to drag and drop content from a newstfeed
into the search query field. Context level searches may be
performed by the search engine. In an exemplary embodi-
ment, when a user comes across an image while browsing the
web, the user may be able to simply drag and drop the image
into the search field and the browser would retrieve search
results that pertain to the image objects, theme or subject. The
user may quote a sentence and the search engine would
retrieve searches related to the underpinning of that statement
in a context related search, in another exemplary embodi-
ment. Thus, this method effectively provides a layer of
abstraction for the conventional search. The search engine
can also retrieve search results in the form of lists where each
lists contains the results that fall under a specific category or
context. Categories and sort criteria may be user specified. In
an exemplary embodiment, the user may want to search for
cars of a particular year and want them categorized according
to color, most selling, safety rating and other criteria. The
search engine then retrieves search results of cars of that year
sorted according to the specified criteria in different lists. It
also keeps track of user information so that it can provide
contextual information specific or relevant to the user’s life.
For example, ifa user’s friend has a car with the specifications
that the user is searching for, then the search engine indicates
to the user that the user’s friend has a car with the same or
similar specifications. The search engine mines the informa-
tion units present in a user’s directory in order to present
relevant contextual information along with search results. For
instance, the user may be interested in six cylinder engine cars
as inferred by the system based on information objects in the
user’s directory. The search engine then indicates to the user
as to which of the search results pertain to six cylinder engine
cars. This type of contextual data mining can be done as
discussed in reference to FIG. 6E. Additionally, this search
engine can present to the user information in a variety of
formats, not necessarily restricting the search output to text.
For instance, the results may be converted from text to speech.

[0262] Users can save sites and bookmark sites using tags
while browsing web pages. In exemplary embodiment, this
can be done using the VOS browser or any other browser that
supports tagging and saving. The tags can then be used by
web crawlers to rank pages for use in search engines. Con-
ventionally, web crawlers used by search engines rely prima-
rily on the keywords provided by authors of websites, as well
as content on web pages. The method described here also
utilizes tags provided by ordinary users browsing websites.
This method also allows sites to be searched which are not
registered with the search engine.

[0263] Reference is now made to FIG. 49 O where an
exemplary embodiment of the VOS is shown running as a
website. The user may be presented with this screen upon
logging in. There are many applications available for use in
the VOS. An API is also available for developers to build
applications for the VOS. Any of the applications such as text
editors, spreadsheet applications, multimedia applications
(audio/video, photo and image editing), white board can be
used collaboratively with other users through an intuitive
interface. Collaborative application sharing may be accom-
plished using techniques discussed with reference to FIG. 7A,
B, C, D. Shared users may include friends/family members/
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other associates from social networking sites or work orhome
computer accounts. Any changes made to data or applications
and other resources can be viewed by all users engaged in the
collaboration of these resources and accounts. Users can cus-
tomize i.e., change the look and feel of the VOS including the
background, theme etc. The VOS may also provide an inter-
face that allows for text, video and audio overlay. The calen-
dar feature in FIG. 49 O cross-checks calendars of all users for
scheduling an event or an appointment or a meeting and
suggests dates convenient for all users involved. A time-
stamping feature is also available that lets users timestamp
documents. This feature also has an encryption option that
allows users to encrypt documents before uploading, acquire
a timestamp for the document and retrieve it for future use,
keeping the confidential all the while. This might serve useful
where time-stamping documents serves as proof of owner-
ship of an invention, for example. Encryption may be accom-
plished using two encryption keys in exemplary embodiment.
One key would be available only to the user and the system
would maintain the other key. Remote technical assistance is
also provided for this interface. FIG. 49 O also incorporates
advanced search (described previously with reference to FIG.
49N), distributed data access (FI1G. 49L), advanced user man-
agement (FIG. 49M), safety deposit box, media room, launch
pad, library, TV/radio and other features as shown in FIG. 49
O. The ‘safety deposit box’ would contain sensitive materials
such as medical records, legal documents, etc. These contents
are encrypted and password protected. In an exemplary
embodiment, data is encrypted at the source before backing it
up on machines. The files may also be accessible or linked to
commercial and other public or private large-scale reposito-
ries. For instance, medical records of a user could be linked to
or accessible from hospital repositories to which a user has
been granted limited access. Application layers may be added
that mine the contents of the safety deposit box in order to
present information to the user in functional and relevant
manner. In exemplary embodiment, a ‘calendar alert” appli-
cation may remind the user of pending actions. For instance,
based on their medical record, the application would alert the
user that a vaccination is due, or a dentist appointment is due.
In another instance, the application would alert the user based
on financial records that their taxes are due. Similar scenarios
may exist for legal documents. The ‘media room’ would
include all files and folders and content that the user wishes to
publish or make public such as web pages, videos (such as
YouTube videos) etc. The launch pad is a feature that allows
users to place objects in a region and take appropriate actions
with those objects. It provides an interface for programming
actions that can be taken with respect to objects in a variety of
formats. The launch pad includes community users who can
contribute their applications and other software for use. In
exemplary embodiment, a user may move 2D onto a “3D-fy”
application widget in the launch pad section in order to trans-
form the 2D images into their corresponding 3D versions. In
another exemplary embodiment, a user may add an applica-
tion in the launch pad area that allows document sharing and
editing through a webcam. The library section may include
e-documents such as e-books, electronic articles, papers,
journals, magazines etc. This section will be equipped with
the facility whereby electronic magazines, e-papers etc. to
which the user may have subscriptions would be ‘delivered’
by the subscribed service and made available in this section.
The TV/radio feature allows users to browse and view chan-
nels in a more traditional sense online. The channels may be
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browsed using the keyboard or mouse. It may also be com-
bined with the user interface discussed with reference to FIG.
54D. The output of cable TV could also be viewed via this
facility. In exemplary embodiment, this can be done by redi-
recting output from the user’s TV or cable source to the user’s
current machine via the internet or network. The channels can
be changed remotely, for example via the interface provided
by the VOS or a web interface independent of the VOS. In
exemplary embodiment, this may be done by connecting a
universal TV/radio/cable remote to a home computer and
pointing the device towards the object being controlled via
the remote, if necessary (if it’s an infrared or other line-of-
sight communication device). A software on the computer
communicates with the remote to allow changing of channels
and other controls. The audio/video (A/V) output of the TV or
cable is connected to the computer. The computer then com-
municates with the remote device over the Internet, for dis-
play/control purposes in exemplary embodiment. The TV/ra-
dio content may include files, and other media content on the
user’s local or remote machine(s), and/or other user accounts
and/or shared resources. The radio may play live content from
real radio stations. The system may also allow recording of
TV/radio shows. On logging off the VOS, the state of the VOS
including any open applications may be saved to allow the
user to continue from where the user left upon logging in
again. Any active sessions may also persist, if desired.

[0264] FIG. 49Q provides an additional exemplary
embodiment of file tagging, sharing and searching features in
the VOS/AFMS. As a user browses web pages in a web
browser 1440, which may be the VOS browser, the user may
choose to save web page content such as an image 1442. The
user would be able to choose the format to save it in, and also
edit and save different versions of the image. Here the image
1444 is shown with a border around it. The user can tag
images to be saved using keywords 1446. Parts of the image
can also be labeled as 1448. The user can specify friends and
associate users to share the image with 1450. The location
1454 of the image/file can be specified in abstract terms. For
instance, the user can specify the location where the file is
saved such as the home or office machine, or ‘mom’s com-
puter’. Owing to the distributed file storage nature of the VOS,
the lower layers can be abstracted out if the user chooses to
hide them. The VOS is based on a language processing algo-
rithm. It can recognize keywords and sort them according to
grammatical categories such as nouns, verbs, adjectives etc,
by looking up a dictionary in exemplary embodiment. It can
learn the characteristics of the associated word based on the
image. More specifically, the user may be able to train the
algorithm by selecting a keyword and highlighting an object
or section of the image to create the association between the
keyword and its description. For instance, the user may select
the keyword ‘horse’ and draw a box around the horse in the
image, or the user may select ‘white’ and click on a white area
in the image. In this way, the system can be ‘contextually’
trained. Similar training and associative learning can occur in
the case of audio and video content. Based on the image
keywords, labels and associated characteristics learnt, the
system would be able to make contextual suggestions to the
user. In exemplary embodiment, the user may search for a
‘black leather purse’. The VOS would remember search terms
for a period of time and make suggestions. So for instance, if
an associate user or someone on the user’s friend list bought
a leather purse, the system would notify the user of this fact
and the source/store/brand of the purse and check the store
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catalogue from which the purse was bought, for similar or
different purse in ‘black’ and/or ‘leather’. In another exem-
plary embodiment, the system would inform a user ‘A’ of
photos that an associate user ‘B’ has added containing user A’s
friend whom the user A wishes to receive updates on. The
VOS presents search results in a “user-friendly’ manner to the
user. Some aspects may be pre-programmed, some aspects
may be learned over time by the VOS with regards what
constitutes a user-friendly presentation, whether it involves
displaying images, videos, audio, text, and any other file or
data in any other format to the user. In exemplary embodi-
ment, a user may search for a friend’s photos and the VOS
would display images found of the user’s friend after properly
orienting them, by applying affine/perspective transforma-
tions for example, before displaying them to the user. The
user’s friend may also be highlighted by using markings or by
zooming in, as examples in order to make it easier for the user
to identify their friend in a group, for instance. User may
conduct search using filters or terms that are adjectives such
as ‘dark’, ‘purple’, ‘thick’, ‘lonely’etc., as well as any class of
words that can be used to describe or characterize a nourn/
object. The VOS searches for relevant information matching
these search terms/filters based on tags associated with files
and objects. Additionally, computer vision techniques can be
used to characterize whole images/video sequences, and
objects and components within images/videos.

[0265] If the user is listening to a soundtrack, the system
can make comments, based on user’s mined data, such as ‘it’s
your friend’s favourite music track’. It can analyze the
soundtrack and find tunes/music similar to the one the user is
listening to. It can identify other soundtracks that have been
remixed by other users with the track the user is listening to or
find soundtracks compatible with the user’s taste etc. Extrac-
tion of familiar content can be done by the system in exem-
plary embodiment using a mixture of Gaussians [56] or tech-
niques similar to those in [57]. The user would be able to
specify subjective criteria and ask the system to play music
accordingly. In exemplary embodiment, the user can specify
the mood of the music to listen to, for instance—sad, happy,
melodramatic, comical, soothing, etc. Mood recognition of
music can be performed via techniques specified in [58]. The
system can also monitor user activities or judge user mood
through a video or image capture device such as a webcam
and play music accordingly or make comments such as ‘hey,
you seem a little down today’ and play happy music or suggest
an activity that would make the user happy or show links that
are compatible with the user’s interests to cheer the user up.
The tracks can be played either from the user’s local machine
or from online stores and other repositories or from the user’s
friends’ shared resources. Detecting the mood underlying a
soundtrack and content similar to a soundtrack can be
detected using techniques specified in [59].

[0266] The VOS can make recommendations to users in
other areas by incorporating user preferences and combining
them with friend’s preferences, as in the case of a group
decision or consult i.e., ‘collaborative decision-making or
consulting’. In exemplary embodiment, users may specify
their movie preferences such as ‘action, ‘thriller’, ‘drama’,
‘science fiction’, ‘real life’, etc. They may specify other cri-
teria such as day and time of day they prefer to watch a movie,
preferred ticket price range, preferred theatre location, etc. In
an online collaborative environment, such as that shown in
FIG. 20 in exemplary embodiment, users may consult with
each other or plan together. For example, a group of friends
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may want to go and watch a movie together. Every user has
their own movie preference, which the system may incorpo-
rate to suggest the best option and other associated informa-
tion, in this case the movie name, genre, show time etc. Other
tools and features to facilitate group decisions include taking
votes and polls in favour or against the various options avail-
able to the users. The system would then tally the votes and
give the answer/option/decision that received the maximum
votes. The system may also incorporate general information
about the subject of decision in order to make recommenda-
tions. For instance, in the movie example, the system may
take into account the popularity of a movie in theatres (using
box office information for example), ticket deals for a movie,
etc. in order to make recommendations. Users can also use the
modes of operation described with reference to FIG. 7 for
collaborative applications on the VOS. For example, when
editing a file collaboratively, as a user edits a document,
he/she can see the additions/modifications that are being
made by other users.

[0267] Referenceis madeto FIG. 49R where an example of
a user interface for filtering search data is shown. Users can
filter files on the basis of location, file types or by file author
().

[0268] Reference is now made to FIG. 49S where an exem-
plary embodiment of an object oriented file system is shown.
Users can specify the structure of a folder (used for storing
files on a computer). For example, as shown in the figure, a
user can create of folder of type “company” in which the user
specifies a structure by creating entries for subfolders of type
“HR”, “R&D”, “Legal”, and “IT”. Regular folders may also
be created. Each of the created folders can have its own
structure. The user can have a folder listing all the folders of
type “company” as shown in the box on the left in the top row
of FIG. 49S. The content of a selected folder is shown in a box
on the right in the top row. The user has options to view by
“company” or by the structures that constitute that folder, say
by “HR”. In FIG. 49S, the top row shows an example of
viewing by “company”. If the user chooses to view by “HR”,
the view on the right (as shown in the bottom row of FIG. 49S)
displays the all the HR folders organized by “company”.
Other filters are also available to the users that search accord-
ing to the desired fields of a folder. Arrows are available on the
right and left of the views to go higher up or deeper into
folders. In another exemplary embodiment, instead of having
a structure, the folders and files can have tags that describe the
folder and the files. The proposed object oriented file system
simplifies browsing and proves the advantages of a traditional
file system and a fully fledged database.

[0269] Reference is now made to FIG. 20. The collabora-
tive interface shown in FIG. 20 for a shopping trip may be
used in the case of other collaborative activities such as appli-
cation, file, document and data sharing. A generic version of
the interface FIG. 20 is now described in exemplary embodi-
ment to illustrate this extension. Panel 241 lists friends
involved in the collaboration. An application panel replaces
the store panel 242 and displays shared applications of users
involved in the collaboration. Panel 247 lists the user’s docu-
ments, data files and other resources. Panel 248 lists the user’s
friends” documents, data files and other resources. Window
243 would facilitate collaborative sharing of applications,
documents, data, other files and resources between users of a
collaboration. Users can direct any signal to 243—video,
audio, speech, text, image, including screen capture, i.e., they
may specify a region of the screen that they wish to share in

Page 179 of 195

Feb. 4, 2010

243, which could include the entire desktop screen. (A per-
spective correction may be applied to documents that are
being shared. For example, if'a video of a talk is being shared
and the video of the slides of the presentation is being shot
from an angle (as opposed to the camera being orthogonal to
the screen), a perspective transform may be applied so that
lines of text on the screen appear horizontal to ease viewing)
Users may be able to drag and drop applications, files, docu-
ments, data, or screenshots as well as contents/files captured
by the screenshots and other resources into window 243 dur-
ing collaborative sharing. Instances of collaboration include
shared use of applications; viewing, creating, editing, saving
documents or image files etc. Window 243 has a visual over-
lay for users to write or draw over to permit increased inter-
activity during collaborative discussions. This is analogous to
whiteboard discussions except that here the overlay may be
transparent to permit writing, scribbling, markings, high-
lighting over content being shared in 243. All this content may
be undone or reversed. The overlay information can be saved
without affecting the original content in 243 if the user
chooses to do so. Overlay information can be saved in asso-
ciation with the original content. The system also allows a
‘snap to object’ feature which allows users to select and
modify objects in the view. The toolbar 239 provides overlay
tools and application and/or document and file specific tools
foruse with the specific application and/or file or document or
data being shared in 243. View 243 also supports multiple
layers of content. These layers could be hidden or viewed.
The screen size of 243 is resizable, movable, dockable,
undockable. All sessions and content (viewed, edited, text,
speech, image, video, etc.), including collaborative content
and information may be saved including all environmental
variables. When editing a file collaboratively, as a user edits a
document, he/she can see the additions/modifications that are
being made by other users. Collaborative environments such
as these can be specialized to cater to occupation, age group,
hobby, tasks, and similar criteria. In an exemplary embodi-
ment, a shared environment with features described above
may exist for students where they can collaborate on home-
work assignments and group projects as well as extracurricu-
lar activities such as student council meetings, organization
of school events etc. Specialized tools to assist students col-
laborate on school related activities is provided with toolbar
239. This environment would also contain applications spe-
cific to the context. For instance, in the students’ collaborative
environment, students would be able to provide reviews on
courses or teachers using the application provided for this
purpose.

[0270] Furthermore, the whiteboard may be integrated with
a ‘convert to physical model’ feature that transforms a sketch
or other illustration or animation on the whiteboard to an
accurate physical model animation or video sequence. This
may be accomplished via techniques similar to those
described in [3]. In exemplary embodiment, a user may draw
a ball rolling on a floor which then falls off a ledge. The
physics feature may convert the sketch to an animation
sequence where the floor has a friction coefficient, and the
ball follows Newton’s Laws of Motion and the Laws of Gravi-
tation while rolling on the floor or free-falling. In addition,
voice to model conversion may occur where the semantics
underlying speech is analyzed and used to convert to a physi-
cal model. This may be accomplished by converting speech to
text and then text to picture [60] and then going from picture
to model [3]. Objects seen in a webcam may be converted to
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a model [3]. Users can then be allowed to manipulate this
object virtually. The virtual object’s behaviour may be mod-
eled to be physically plausible. Based on the content of the
whiteboard deciphered through OCR optical character rec-
ognition techniques or sketch to model recognition [3] or
speech to model recognition, related content (for example
advertisements) may be placed in the proximity of the draw-
ing screen and/or related content may be communicated via
audio/speech, and/or graphics/images/videos.

[0271] The interface shown in FIG. 20 may be used for
exhibitions, where different vendors can show their product
offerings.

[0272] Reference is now made to FIG. 51A where a com-
munication network demonstrating external connections to
system 10, is shown in exemplary embodiment. FIG. 51A
shows devices, systems and networks that system 10 can be
connected to, in exemplary embodiment. System 10 is con-
nected to the Public Switched Telephone Network (PSTN), to
cellular networks such as the Global System for Mobile Com-
munications (GSM) and/or CDMA networks, WiFinetworks.
The figure also shows connections of system 10 to exemplary
embodiments of computing applications 16, and exemplary
embodiments of computing devices 14, such as a home com-
puting device, a work computing device, a mobile communi-
cation device which could include a cell phone, a handheld
device or a car phone as examples. The AFMS/VOS may be
connected to external devices, systems and networks in a
similar manner as system 10. The AFMS may additionally be
connected to system 10 itself to facilitate shopping, entertain-
ment, and other services and features available through sys-
tem 10.

[0273] In the following discussion, a ‘Human Responder
Service’, its functionality and application is described. This
service makes use of the data, and applications connected to
the network shown in FIG. 51A. This service may be avail-
able on the portal server 20 as part of system 10, or it may be
implemented as part of the virtual operating system, or it may
be available as an application on a home server or any of the
computing devices shown in FIG. 51A and/or as a wearable
device and/or as a mobile device. The Human Responder
Service or Virtual Secretary is a system that can respond to
queries posed by the user regarding user data, applications or
services. The system mines user data and application data, as
well as information on the Internet in order to answer a given
query. An exemplary embodiment of a query that a user can
pose to the system through a mobile communication device
(cell phone or handheld in an exemplary embodiment)
includes “What is the time and location of the meeting with
Steve?” or “What is the shortest route to the mall at Eglinton
and Crawford road?” or “Where is the nearest coffee shop.”
Further refinements in the search can be made by specifying
filters. An exemplary embodiment of such a filter includes a
time filter in which the period restriction for the query may be
specified such as “limit search to this week” or “limit search
to this month”. The filters may also be as generic as the query
and may not necessarily be restricted to time periods. The
input query may be specified in text, voice/audio, image and
graphics and/or other formats. In an exemplary embodiment,
the user can send a query SMS via their mobile device to the
Virtual Secretary (VS) inquiring about the location of the
party the user is attending that evening. On receiving the SMS
request, the VS looks up the requested information on social
networking sites such as Facebook of which the user is a
member, the user’s calendar and email. After determining the
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requested information, the VS then responds to the user by
sending a reply SMS with the appropriate answer. If multiple
pieces of information are found, the VS may ask the user
which piece of information the user would like to acquire
further details on. The user may also dictate notes or remind-
ers to the VS, which it may write down or post on animated
sticky notes for the user.

[0274] Inanexemplary embodiment, the VS may be imple-
mented as an application 16 on a home computing device 14
that is also connected to the home phone line. Calls by the VS
can be made or received through VoIP (Voice-over-Internet-
Protocol) or the home phone line. The VS can also be con-
nected to appliances, security monitoring units, cameras,
GPS (Global Positioning Systems) units. This allows the user
to ask the VS questions such as “Is Bob home?” or “Who’s at
home?” The VS can monitor the activity of kids in the house
and keep an eye out for anomalies as described with reference
to FIG. 52B. Prior belief on the location of the kids can come
from their schedules which may be updated at any time. Other
services are available to the user include picking up the home
phone and asking the VS to dial a contact’s number, which the
VS would look up in the user’s address book on the user’s
home computer or on a social networking site or any of the
resources available through the VOS. The user may click on
an image of a user and ask the VS to dial the number of that
user. The user may point to a friend through a webcam con-
nected to the VS and ask the VS to bring up a particular file
related to the friend or query the VS for a piece of information
related to the friend. The VS may also monitor the local
weather for anomalies, and other issues and matters of con-
cern or interest to the user. For instance, if a user is outside and
the VS system is aware of a snowstorm approaching, it sends
a warning notification to the user on their mobile phone such
as, “There is a snow-storm warning in the area John. It would
bebestif you return home soon.” Other issues that the VS may
monitor include currency rates, gas prices, sales at stores etc.
This information may be available to or acquired by the VS
via feeds from the information sources or via websites that
dynamically update the required information.

[0275] One exemplary embodiment of the VS is described
in FIG. 51B. The system waits for external user commands.
Commands can come via SMS, voice/audio/speech through a
phone call, video, images. These commands are first pre-
processed to form instructions. This can be accomplished
using speech-to-text conversion for SMS, voice/audio/
speech; parsing gestures in videos; and processing images
using methods described with reference to FIG. 52A. These
instructions are then buffered into memory. The system polls
memory to see if an instruction is available. If an instruction
is available, the system fetches the instruction, decodes and
executes it, and sends it back to memory. The response in
memory is then preprocessed and communicated to the exter-
nal world.

[0276] The VS answers queries by looking up local infor-
mation—user, application data on the local machine, and then
proceeds to look up information in other networks to which
the user has access, such as web-based social networks, and
the internet. It may also automatically mine and present infor-
mation where applicable. In exemplary embodiment, when a
user receives a phone call, the VS searches address books on
the local machine and/or the Internet and/or social networks
such as web-based, home or office networks to look up a
person’s name, phone and other information, including pic-
tures, and display the appropriate information during an
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incoming phone call. If the information is not on any of the
user’s networks, the VS may look up public directories and
other public information to identify caller and source. The VS
may also look up/search cached information that was previ-
ously looked up or that is available on the local machine.
Additionally, the VS gives information about the type of
caller and relation between caller and user. For instance, the
VS informs the user whether the call is from a telemarketing
agency or from the dentist or from Aunt May in San Francisco
etc. The VS may also specify location of the caller at the time
of'the call using GPS and positioning and location techniques.
The VS may make use of the colloquial language to commu-
nicate with the user. The call display feature can be used as a
standalone feature with cell phones and landlines and VoIP
phones. A user may query the VS with a generic query such as
‘What is an Oscilloscope?” The VS conducts a semantic
analysis to determine the nature of the query. In this case, it
determines that the query is related to a definition for a term.
In this case, it would look up a source for definitions such as
an encyclopaedia, based on its popularity and reliability as a
source of information on the internet, or as specified by the
user. As an example, it may look up Wikipedia to answer the
user’s query in this case.

[0277] Services based on identifying users’ location are
available through the VS. The VS may also be linked to,
accessible to/by mobile phones or handheld devices of mem-
bers in the user’s friends’ network, businesses in the user’s
network and other users and institutions. Location can be
computed/determined using mobile position location tech-
nologies such as the GPS (Global Positioning System) or
triangulation data of base stations, or a built in GPS unit on a
cell phone in exemplary embodiment. The VS can inform the
user if friends of the users are in the location or vicinity in
which the user is located at present; and/or indicate the posi-
tion of the user’s friend relative to the user and/or the precise
location of a given friend. In exemplary embodiment, if the
user is at a grocery store, and the VS detects that a friend
(George) of the user is around the corner, then the VS may
point this out to the user saying, “Hey, George is at the baked
goods aisle in the store.” In order to establish location in the
store, the VS may establish a correspondence between the
GPS location coordinates on the store map available via the
retail server 24. The VS may additionally overlay the location
coordinates on a map of the store and display the information
on the user’s handheld device. The VS may display a ‘GPS
trail” that highlights the location of a user over time (GPS
location coordinates in the recent past of a user being
tracked). The trail may be designed to reflect age of data. For
example, the colour of a trail may vary from dark to light red
where the darker the colour, the more recent the data. The
users may communicate via voice and/or text and/or video,
and/or any combination of the above. The content of the
conversation may be displayed in chat boxes and/or other
displays and/or graphics overlaid on the respective positions
of the users on the map. Also, the user can query the VS to
identify the current geographic location of a friend at any
given time. Therefore, identification of a friend’s location is
not necessarily restricted to when a friend is in the user’s
vicinity. Users may watch live video content of their friend on
their mobile device from their location. They may interact
with each other via an overlaid whiteboard display and its
accompanying collaborative tools as described with reference
to FIG. 20. In exemplary embodiment, with reference to FIG.
56, ‘User A’ may be lostand he may phone his friend, ‘User B’

Page 181 of 195

Feb. 4, 2010

who can recognize the current location of User A based on the
landmarks and video information User A transmits via his
mobile. User B may also receive GPS coordinates on her
mobile via the VS. User B can then provide directions to User
A to go left or right based on the visual information (images/
video) that is transmitted to User B’s mobile via User A’s
mobile. User B may also scribble arrows on the transparent
overlay on the video, to show directions with reference to
User A’s location in the video, which would be viewable by
User A. Based on the content of the whiteboard deciphered
through OCR optical character recognition techniques or
sketch to model recognition [3] or speech to model recogni-
tion, related content (for example advertisements) may be
placed in the proximity of the drawing screen or anywhere
else on the mobile’s screen and/or related content may be
communicated via audio/speech, and/or graphics/images/
videos.

[0278] Users may request to appear invisible or visible to
friends and/or other users, so that they cannot be located by
the user they appear invisible to. Businesses may use location
data for delivery purposes in exemplary embodiment. For
instance, pizza stores may deliver an order made viathe VS to
the user placing the order, based on their GPS coordinates.
Users can request to be provided with exact ‘path to product’
in a store (using the communication network and method
described with reference to FIG. 50 previously), upon which
the VS provides the user with exact coordinates of the product
in the store and directions to get there. The product location
and directions may be overlaid on a store/mall map. Also, in
virtual stores/malls/tourist locations and other virtual places
described in this document, users may request ‘path to prod-
ucts’, and they will be provided with product location infor-
mation and directions overlaid on a map of the virtual world.
Alternatively, they may be directed to their destination by a
virtual assistant or they may directly arrive at their virtual
destination/product location in the virtual world.

[0279] Orderplacements and business transactions can also
be conducted via a user’s mobile device. A user may view a
list of products and services on their mobile device. The user
may place an order for a product or service via their mobile
device via SMS or other services using the WAP protocol or
through a cell phone based browser in exemplary embodi-
ment. The vendor is informed of the order placed through a
web portal and keeps item ready for pick up or delivers the
item to address specified by user or the current location of
user, which may be determined using a cell phone location
technique such as GPS and cell-phone triangulation. Users
may pre-pay for services or make reservations for services
such as those provided in a salon via their mobile device and
save waiting time at the salon. Vendors may have access to
‘MyStore’ pages, as described in exemplary embodiment pre-
viously with reference to FIG. 42. Once the order and trans-
action is approved, a confirmation is sent to the user. Elec-
tronic receipts may be sent to the user on their cell phone via
email, SMS, web mail, or any other messaging protocol com-
patible with cell phones. Other information can be linked to
the cell phone based on electronic receipts such as warranty
and other information as described previously with reference
to electronic receipts.

[0280] Inanexemplary embodiment, auser ‘Ann’ may bea
tourist visiting Italy for the first time, and would like to find
out which restaurants have good ratings and where they are
located. The user can query the system to determine which
restaurants ‘Jim’ (a friend who visited Italy recently) ate at,
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their locations, and the menu items he recommends. The
system, in this case, looks up Ann’s friend’s network on a
social networking site, in exemplary embodiment, to access
and query Jim’s account and acquire the appropriate informa-
tion. Jim has a virtual map application where he has marked
the location of the restaurants he visited when he was in Italy.
The restaurants each have a digitized menu available (hyper-
linked to the restaurant location on the map) where items can
be rated by a given user. Given that Ann has permission to
access Jim’s information, the information pertaining to loca-
tion of the restaurants that Jim visited and liked and the
ratings of menu items of those restaurants will be made avail-
able to Ann on her mobile device. Alternatively, Jim’s travel
information may be available from a travel itinerary that is in
document or other format. In this case, the restaurant location
information may be overlaid onto a virtual map and presented
to Ann. The menu items that Jim recommended, along with
their ratings may be hyperlinked to the restaurant information
on the map in document, graphics, video or other format.
Other files such as photos taken by Jim at the restaurants, may
be hyperlinked to the respective restaurant location on the
map. Thus, in this example, the VS utilized information on a
friend’s account that may be located on a user’s machine or
other machine on the local network, or on the community
server 26 or on a remote machine on the internet; a map
application that may be present on the local machine, or on the
portal server 20 or other remote machine; and restaurant
information on the retail server 24 or other machine. In this
manner, the VS can combine information and data and/or
services from one or more storage devices and/or from one or
more servers in the communication network in FIG. S1A.

[0281] Users may utilize the VS for sharing content ‘on the
fly’. A website or space on a web server may exist where users
can create their ‘sharing networks’. Alternatively, sharing
networks may be created via a local application software that
can be installed on a computing machine. A sharing network
comprises member users whom the user would like to share
content with. A user may create more than one sharing net-
work based on the type of content he/she would like to share
with members of each network. Members may approve/de-
cline request to be added to a sharing network. A space is
provided to each sharing network where the members in the
sharing network may upload content via their mobile com-
munication device or a computing machine by logging into
their sharing network. Once the user uploads content into the
sharing space, all members of that particular sharing space are
notified of the update. Sharing network members will be
informed immediately via an SMS/text message notification
broadcast, as an example. Members may change the notifica-
tion timing. They may also alternatively or additionally opt to
receive notification messages via email and/or phone call. In
exemplary embodiment, a user may upload videos to a shar-
ing space. Once the video has been uploaded, all the other
members of the sharing network are notified of the update.
Members of the network may then choose to send comments
‘on the fly’ i.e., members respond to the video update by
posting their comments, for which notifications are in turn
broadcast to all members of the sharing network. In another
exemplary embodiment, the VS may directly broadcast the
uploaded content or a summary/preview/teaser of the
uploaded content to all members of the sharing network.
Real-time communication is also facilitated between mem-
bers of a sharing network. Chat messages and live video
content such as that from a webcam can be broadcast to
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members of a sharing network in real-time. The sharing net-
work feature may be available as a standalone feature and not
necessarily as part of the VS.

[0282] The tourism industry can make use of the VS to
provide users with guided tours as the user is touring the site.
Instructions such as ‘on your right is the old Heritage build-
ing’, and ‘in front of you are the Green Gardens’, may be
provided as the user browses a site and transmits visual and/or
text and/or speech information via their mobile and/or other
computing device to the VS. In exemplary embodiment, a
user may transmit site information in the form of images/
videos to the VS, as he browses the site on foot. Alternatively
or additionally, the VS can provide tour guide information
based on the GPS coordinates of a user. Instructions may be
provided live as the user is touring a site. The user may
transmit their views via a webcam to the tour application,
which is part of the VS. The tour application then processes
the images/videos in real-time and transmits information on
the what is being viewed by the user (i.e., ‘guided tour’
information). Users may ask the VS/tour application queries
such as ‘What is this” and point to a landmark in the image or
ask ‘What is this white structure with black trimmings to my
left?’. Thus, the VS tour application may decipher speech
information and combine the query with image/video and any
visual information provided to answer the user. The tour
instructions/information can be integrated with whiteboard
features so that landmarks can be highlighted with markings,
labels etc., as the user is touring the site. The VS may alter-
nately or additionally transmit site information/tour instruc-
tions based on the GPS coordinates and orientation of the
user. Orientation information helps to ascertain the direction
in which the user is facing so that appropriate landmark
referencing may be provided such as ‘to youleftis...’, “turn
right to enter this 14th century monument’ etc. Orientation
may be determined by observing two consecutive coordinates
and computing the displacement vector. Tour information/
instructions may be registered with existing map applications
and information and/or street view applications and informa-
tion (for example Google Street View). Computationally
intensive tasks, such as registration of the user’s view with
maps or other views in a database, may be transmitted to a
remote server and the results may be transmitted back to the
user’s mobile device. Advertisement information may be
overlaid/linked to relevant sites on user views on a mobile in
exemplary embodiment.

[0283] Data from the user’s mobile device may be used to
reconstruct a 3D model of the scene, and may be available for
viewing remotely. The reconstruction, if too intensive’ may
occur on a remote machine.

[0284] Instructions may also be catered to users on foot
(instead of in a vehicle for example), via the handheld. These
include instructions specific to a person on foot, such as ‘turn
around’, ‘look up’, in exemplary embodiment. In the case of
directions to a location as well, users may be provided alter-
nate instructions to arrive at a destination when traveling by
foot (thus, directions are not limited to driving directions).
[0285] The VS may be integrated with a map application
where users can directly or mark recommended places to
visit. These marked places may be hyperlinked with to-do
lists that specify the activities or events the user can engage in
at those places; or blogs that catalogue user experiences.
Photos, videos and other graphics and multimedia content
may be linked to a place on the map describing the place, its
significance and its attractions. These may also be pictures/
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videos taken by friends, virtual tours etc. A user may add or
request to see specific feeds for a given place. In exemplary
embodiment, the local news headlines corresponding to a
selected place on the map may be displayed. Areas of interest
such as general news, weather, science or entertainment, may
be selected by the user to filter and display news and other
information of interest. Event feeds that display events or
activities on a particular month or week or day of the year at
aplace may be requested. Generic user videos capturing user
experience or travel content at a place may be displayed.
These may be videos that are extracted from a video upload-
ing site such as YouTube, based on keywords such as place or
other default keywords or keywords specified by the user.
Local shopping feeds containing information about the places
with the most popular or cheap and other categories of shop-
ping items may be linked or associated with the places on the
map. Most popular local music and where to buy information
may be associated with a place. Other local information such
as car rentals, local transit, restaurants, fitness clubs and other
information can be requested by the user. Thus, local infor-
mation is made easily available on any computing or mobile
or display device. In addition, map overlays and hyperlinks to
appropriate sources/places are used in order to make infor-
mation presentation as user-friendly as possible. The user can
also request the VS to display itineraries that include cities,
places, events, attractions, hotels that the user chooses. In
addition, the user may specify filters such as price range and
time period to include in forming the itinerary. The VS would
scan the appropriate databases detailing places, events, attrac-
tions and hotels and their associated information such as
prices, availability, ticket information etc. in order to draw up
a suggested itinerary accommodating user requirements as
best as possible. The user may make all reservations and
purchases of tickets online. The VS would direct the user to
the appropriate reservation, purchasing and ticketing agents.
Alternatively, the VS may be equipped with a facility to make
hotel, event bookings and ticket purchases (for events, attrac-
tions etc.) online.

[0286] The VS may be used to connect to the services in a
local community as well. Users can request an appointment at
the dentist’s office, upon which the system will connect to a
scheduling software at the dentist’s end (service’s end), in
exemplary embodiment. The scheduling software would
check for available slots on the day and time requested by the
user, schedule an appointment if the slot is available and send
a confirmation to the VS. The VS then informs the user of the
confirmation. Ifthe available date and time is already taken or
not available, the scheduler sends the user a list of available
slots around the day and time the user has requested. The VS
provides this information to the user in a user-friendly format
and responds to the scheduler with the option the user has
selected.

[0287] A facility is a ‘Centralized Communication Portal’
(CCP) which provides users with access to all emails (work,
home, web based, local application based), voice messages,
text messages, VoIP messages, chat messages, phone calls,
faxes and any other messages/calls available through elec-
tronic messaging services. The CCP may take the form of a
web based software or a mobile device software and/or both
and/or local application for use on a computing machine or a
mobile device or a landline phone. The CCP is equipped with
text-to-speech and speech-to-text conversion so that it is pos-
sible for users to access emails in the form of voice messages,
and voice messages in text format, in exemplary embodiment.
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The user can set the display name and number or email
address of outgoing phone calls, emails, SMS or the system
can determine these automatically based on factors such as
who the message is for or what the context of the message is,
etc. The system only lets the users set the phone number or
email address of outgoing messages if the user owns these
phone numbers and email addresses. In an exemplary
embodiment, the owner ship of a phone number or email
address is established by posing a challenge question to the
user the answer to which is sent to the phone number or email
address.

[0288] While a person is on a call, the CCP can simulta-
neously make a recording of the conversation, if access is
granted by the participants of the call; convert the call record-
ing into text; reformat the message if necessary and provide
the user with options to do something with the recording such
as email or save call recording, in an exemplary embodiment.
The CCP can keep track of a call or message duration and/or
size. This may be useful in case of professional services that
charge per call or message for their services provided via
phone or email or other messaging service(s). The CCP
allows users to program features. In an exemplary embodi-
ment, users can program the CCP to respond in a certain way
to an incoming call. For example, the user may program the
CCP to ignore call or forward the call to an answering
machine, if the incoming call is from a specific number or
person, for instance. In another exemplary embodiment, a
user (Ann, for example) may program the CCP to respond to
calls by automatically receiving the call after two rings, for
example, and playing a message such as ‘please state your
name’, or ‘please wait until Ann picks up’, or playing audio
tracks from a certain folder available on the user’s local
machine or a remote machine or through a web page. If the
caller user is logged into their CCP account, available through
aweb page or alocal application on their computer or mobile
device, then they may be able to view videos that the receiver
user (i.e., the user receiving the call) has programmed the
CCP to play before they pick up the call (the video may play
via a visual interface provided by the CCP). In another exem-
plary embodiment of programming options, users may be
able to set forwarding options for incoming calls and emails.
For example, the user may program the CCP to forward all
incoming emails (chat or text messages) or incoming emails
(chat or text messages) from specific users to a mobile hand-
held/phone; forward incoming calls to a mobile phone to an
email address or to another cell phone(s), in exemplary
embodiments. Images in emails/text/chat messages may be
converted to text using computer vision techniques such as
those described with reference to FIG. 52 and FIG. 6. Text to
speech conversion may then be carried out and, thus image
information in text/email/chat messages can also be made
available via voice messages or voice chat. PBX (Private
Branch eXchange) systems may be integrated with the CCP.

[0289] An easy-to-use visual interface may be provided by
the CCP. When a call is made, the interface may display the
status of the receiver user. In exemplary embodiment, the
status of a user may be: busy, back in 10 minutes, not in,
hold/wait, leave message, attending another call, call another
number: #####, etc. In another exemplary embodiment, a
virtual character may greet the caller via the visual interface
and inform the caller of the receiver’s status, and instruct the
caller to leave a message or direct the caller to another phone
number or provide alternate directions. In another exemplary
embodiment, a video recording of the receiver user may greet
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the caller user and provide status information and/or instruc-
tions to leave a message, call another number, hold/wait etc.
Image to text conversions may also be useful to convey visual
elements of a conversation (in addition to the audio/speech
elements), in the case that users would like to view webcam/
video conversations in text message form or in audio/voice
format. Text to image conversion can be carried out using
techniques similar to those described in [ 60]. This conversion
may be utilized when users opts to see email/chat/text/SMS
messages via the visual interface. In this case, in addition to
displaying text information, image information obtained via
text-to-image conversion may be displayed. Alternatively,
this converted image information can be displayed as a sum-
mary or as a supplement to the actual messages.

[0290] Users may additionally connect to each other during
a call or chat or email communication via webcam (s) whose
output is available via the CCP’s visual interface. Any or all of
the collaborative tools, and methods of interaction discussed
with reference to FIG. 20 may be made available to users by
the CCP for collaborative interaction between participants
during a call or chat or email communication via the CCP’s
visual interface. Users may be able to organize their mes-
sages, call information and history in an environment that
allows flexibility. In exemplary embodiment, users may be
able to create folders and move, add, delete information to
and from folders. They may tag messages and calls received/
sent. They may organize calls and messages according to tags
provided by the system (such as sender, date) or custom tags
that they can create. Call and message content and tags are
searchable. Spam detection for phone calls, chat, text and
voice messages (including VoIP) is integrated with the CCP,
in addition to spam detection for email. In an exemplary
embodiment, this is accomplished using a classifier such as a
Naive Bayes classifier [7, 61]. In addition, spam feature lists
may be created using input from several users as well as
dummy accounts. In an exemplary embodiment, if a user’s
friend who receives the same or similar email, phone call,
SMS, etc. marks it as spam then the probability of that mes-
sage being spam is increased. Dummy accounts may be setup
and posted on various sources such as on the internet and
messages collected on these accounts are also marked with a
high probability of being spam. Users also have the option to
unmark these sources/numbers as spam. A signature may be
used by the CCP to confirm the authenticity of the source of
the message. In an exemplary embodiment, this signature is
produced when the user’s friend logs into the system. In
another exemplary embodiment, this signature may be pro-
duced based on the knowledge of the user’s friend available to
the CCP. Additionally, the CCP may inform the user that a
particular number appears to be spam and if the user would
like to pick up the phone and/or mark the caller as spam. The
CCP may additionally provide the user with options regard-
ing spam calls such as: mute the volume for a spam call (so
that rings are not heard), direct to answering machine,
respond to spam call with an automated message, or end call,
block caller etc. Users may arrange meetings via the CCP. A
user may specify meeting information such as the date, time
and location options, members of the meeting, topic, agenda.
The CCP then arranges the meeting on behalf of the user by
contacting the members of the meeting and confirming their
attendance and/or acquiring alternate date, time, location and
other options pertaining to the meeting that may be more
convenient for a particular member. If any of the users is not
able to attend, the CCP tries to arrange an alternate meeting
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using the date/time/location information as specified by the
user that is not able to attend and/or seeks an alternate meeting
date/time/location from the user wishing to arrange the meet-
ing. The CCP repeats the process until all users confirm that
they can attend or until it synchronizes alternate date, time
and location parameters specified by all members of the meet-
ing. Users may specify the best mode such as email, phone,
fax, voice, chat, text message via which the CCP may contact
them to arrange a meeting. Users can also confirm whether
they would be attending a meeting in person or via video/
phone conferencing etc. Instead of providing only a binary
classification (“spam” or “not spam”), the spam detector may
provide more levels of spam detection; it may provide several
levels of classification. If desired by the user, it can automati-
cally sort emails, phone calls, SMS, etc. based on various
criteria such as importance, nature (eg. social, work related,
info, confirmation, etc.) etc. This may be done in an exem-
plary embodiment by learning from labels specified by users
and/or attributes extracted from the content of the email,
phone call, SMS etc. using Naive Bayes. In an exemplary
embodiment, a technique similar to that used in [62] is used
for ranking.

[0291] The CCP may assign users a unique ID similar to a
unique phone number or email address, which may consist of
alphanumeric characters and symbols. In exemplary embodi-
ment, it may assume the form ‘username#company’. It may
be tied to existing top-level domains (TLDs), for example, the
‘.com’ domain. When someone dials or types this ID, a look
up table is used to resolve the intended address which could
be a phone number or email/chat address or VoIP ID/address
or SMS ID. Users may specify whether they would like to use
the CCP ID as the primary address to communicate with any
user on their contact list. Users may also use the CCP ID as an
alias.

[0292] The CCP may be integrated with the VS and/or
incorporates one or more features of the VS, and vice versa.

[0293] An example of a “Job Application and Resume
Management Service” (JARMS) is described next. This
application may be available on the portal server 20. Users
can create their “Job Profile” via this service. Forms and fields
will be available for users to document their background and
qualifications including their personal history, education,
work and voluntary experience, extra-curriculars, affiliations,
publications, awards and accomplishments, and other infor-
mation of relevance to their careers. This service would pro-
vide questionnaires that may be useful to record or test skill
subsets of the user. Hiring managers may find this additional
information useful to assess a given job applicant’s skills.
Furthermore, commonly asked questions by Human
Resources (HR) personnel may be made available for users to
post answers to. This would assist the employers in further
reducing application processing times. The skill and HR
questions may be posted in text, audio, video and any other
multimedia format. The user responses to those questions
may also be posted in text, audio, video and any other multi-
media format. A “Portfolio” section is available that assists
the user in developing, preparing and uploading documents
and other files of relevance to their career, for example,
resumes, posters, publications, bibliographies, references,
transcripts, reports, manuals, websites etc. This service will
make it convenient for the user to upload documents in a
variety of formats. Also, the user can design different resumes
for application to different types of jobs. A tools suite assists
the user in document uploading, manipulation and conver-
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sion. In exemplary embodiment, a PDF (Portable Document
Format) conversion tool, document mark-up, and other tools
are provided to the user. Users can upload transcripts directly
from their University Registrar/Transcript offices, or web-
sites through this service. The transcripts may be authenti-
cated by the Universities or certified electronically. In this
manner, the employers can be assured of the validity of the
transcript uploaded through this service. References and their
contact information is provided by the user via this service.
Links to the accounts of the referees on JARMS or social
networking sites such as Linkedin may also be provided on
the user’s profile. Videos from YouTube or other sources that
document user accomplishments or work such as a confer-
ence presentation or an online seminar or a product demon-
stration and other examples may be uploaded.

[0294] JARMS is equipped with additional security fea-
tures so that information is not easily viewed or captured by
third party individuals or software etc. Employers to which
users are interested in submitting their application to may be
provided with access to the user’s job profile. Users may also
select the account resources they would like to make acces-
sible to the employer.

[0295] An “Interview Room” facility is available through
JARMS which is an online space where real time interviews
can be conducted. Visual information along with audio and
other content from a webcam, camcorder, phone etc. may be
broadcast and displayed in windows that assume a configu-
ration as shown in FIG. 53, so that all users in an interview
session can be seen simultaneously. The interview room may
be moderated by personnel from the institution or company
that is conducting the interview. This session moderator can
allow or disallow individuals from joining the session. The
interviewee and interviewers can view each other simulta-
neously during the interview session in the display windows
in FIG. 53, by using video capture devices at each end and
broadcasting the captured content. The interview may involve
video and audio content only or it may be aided by speech to
text devices that convert audio content to text and display
content as in the ‘Transcript’ display box FIG. 53. Alternately,
text input devices such as a keyboard/mouse may be used to
enter text. JARMS sessions may be private or public. These
sessions may be saved or loaded or continued or restored. The
session content including video content may be played,
paused, rewinded, forwarded.

[0296] The collaborative broadcasting and viewing of con-
tent in windows arranged as in the configuration given in FI1G.
53 may occur during an online shopping session or during a
news coverage session online or a technical support session
and during other collaborative communication and broadcast
sessions online. In exemplary embodiment, during a news
broadcast session, questions posed by viewers of the news
story will appear in a ‘Live Viewer Feed’ (Feedback) box.
Another feature, “Live Image Retrieval” looks up/searches
for images corresponding to the words relayed in the broad-
cast in real-time, either on the local machine or the internet or
a file or folder specified by one or more of the users involved
in the collaborative session, and displays the appropriate
images during the session to the viewers in another display
window. The system may look up image tags or filename or
other fields characterizing or associate with the image in
order to perform the image search and retrieval corresponding
to words in the collaborative conversation or broadcast. In
exemplary embodiment, this can be accomplished as shown
in [60]. The Live Image Retrieval (LIR) application can be
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used with other applications and in other scenarios. In exem-
plary embodiment, a user may specify an object in text or
voice or other audio format, during online shopping. The LIR
would retrieve images corresponding to the specified word
from the retail server 24. The user can then select the retrieved
image that best matches the user’s notion of that object. For
instance, the user may specify black purse and the LIR would
retrieve images of many different types of black purses from
different sources such as a black leather purse, brand name/
regular black purses, black purses in stores in proximity of the
user’s location, fancy/everyday use black purses, etc. When
the user’s selects the purse meeting characteristics that the
user is looking for, system 10 or the VS directs the user to the
source of that purse, which may be an online store.

[0297] Another application (‘Social Bug’—SB) in the por-
tal server 20 is described next that lets users upload content
conveying information of interest to the general public such
as activities, restaurants, shopping, news etc. These topics
may be linked to specific geographical areas, so that users can
look up information that pertains to a specific region of inter-
est, such as the local community they reside in. So, in exem-
plary embodiment, users may look up or search content
related to activities and events in their local community. The
content may be uploaded by common users or business own-
ers. Such video content will provide more information related
to a topic in the form of reviews, user experiences, recom-
mendations etc. The content is as dynamic and topics as
wide-ranging as the users’ interests. The uploaded content
may assume the format of videos in exemplary embodiment.
Moderators for each region may filter the content uploaded by
users and choose the most relevant videos. The content may
be organized or categorized according to fields such as
‘activities’, ‘events’, ‘businesses’, ‘shopping item/store’,
‘news area’etc. Users can also specify the kind of information
they would like to receive more information on via feeds, in
an exemplary embodiment. Users may opt to receive feeds on
a particular tag/keyword or user or event or business or sub-
ject.

[0298] The user can indicate specific filters like ‘video
author’, ‘reviewer’, ‘subject’, ‘region/locality’, ‘date cre-
ated’, ‘event date’, ‘price range’, and videos, video feeds and
related content will be presented grouped according to the
filters and/or filter combinations and keywords specified.
Users can also specify objects in videos they are looking for,
for example, ‘Italian pasta’, or a particular chef, in videos
about restaurants. Video tags and other information describ-
ing a video (such as title, author, description, location etc.)
may be used in order to find and filter videos based on criteria
specified by the user. Additionally, video content (for
instance, image frames, music and speech content) is mined
in order to filter or find videos according to the user specified
criteria.

[0299] This application allows users to indicate whether
they liked a given video. Users can specify what they like
about a video using keywords. Users may specify what kind
of'content they would like to see more of. A section/field titled
‘More of . . . ” would assist users in specifying preferences,
suggestions about content they like or would like to see more
of.

[0300] Relevant links and applications would be provided
to users via this service depending on the content being
viewed. In exemplary embodiment, if users are viewing res-
taurant related content, links would be provided allowing
users to send a query to the restaurant, call up the restaurant,
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or book reservations via SMS, phone, email or chat. Simi-
larly, if the user is viewing news items, news feed items and
polls related to the content the user is viewing will be pro-
vided in the form of summaries or links. Top rated or most
viewed response videos posted by viewers to news stories
may also be posted on the same page. Videos may be pre-
filtered by moderators. In exemplary embodiment, organiza-
tions working for social causes can post response videos to
news stories covering issues such as poverty or human rights.
They may conduct campaigns or provide information online
through the use of videos. Such response videos will help to
target specific audiences interested in the issues the organi-
zation is working/campaigning for. Since news videos are
more popular, traffic can be directed to other videos relaying
similar content but which may not necessarily belong to the
same genre (for instance, two videos may both talk about
poverty, but one may be a news story and the other an adver-
tisement or documentary produced by an NGO). These vid-
eos may be posted as response videos to more popular videos,
which may not necessarily be news videos.

[0301] Objects in videos and/or frames may be hyperlinked
and/or tagged. In exemplary while browsing a jewelry store
advertisement or infomercial, a user may click or hover or
select an item of interest (a necklace, for example) and be
provided with details on the make, model, materials of the
necklace, pricing information etc. on the same or different
frame/page. Alternatively/additionally, while a user is brows-
ing the video, tags/comments/links may appear automati-
cally. Users may also be provided with additional information
such as deals available at the store; other users browsing the
video and user’s friends, if any, that are browsing/have
browsed the same video or shopped at the store; where similar
products or items may be found; store/business ratings/com-
ments/reviews; how the store compares with other stores with
reference to specific criteria such as bargains, quality, service,
availability of items, location accessibility. Additional fea-
tures such as those discussed with reference to FIG. 36 may be
available. In another exemplary embodiment, tagged/hyper-
linked objects within videos/images/simulations (which may
be live or not) may be used for providing guided tours. In
another exemplary embodiment, videos/image frames may
be tagged/hyperlinked. As a video plays and a tagged frame
appears, the corresponding tag is displayed to the user. The
tags/hyperlinks/comments described above are searchable.
On searching for a tag or browsing through tags the corre-
sponding videos are shown.

[0302] Users can also avail of the translation feature that
enables translation of videos in different languages either in
real-time or offline. Text, audio and/or video content is trans-
lated and presented as audio/speech, text (subtitles for
example). Shared viewing of videos between friends is pos-
sible. When shared viewing or broadcasting occurs, the same
video may be simultaneously viewed by users sharing it, in
different languages. The same feature is available in any/all of
the chat applications mentioned in this document i.e., text
typed in a certain language in a chat application may be
translated to multiple languages and made available in real-
time or offline to the different users of a chat session in
audio/speech, text (subtitles for example). The video presen-
tation/content may be interactive i.e., users watching the vid-
eos may interact with each other via the collaborative tools
described with reference to FIG. 20 and modes referenced in
FIG. 7. Additionally the video may be a live broadcast where
the presenter or video author(s) or video participants may
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interact with the audience watching the broadcast via the
collaborative tools described with reference to FIG. 20 and
modes referenced in FIG. 7.

[0303] Summaries of video content may be provided in
addition to video lists. Conferences or seminars or news sto-
ries or documentaries or movies may be summarized and
provided to users. Users may be able to obtain a real-time
summary of a given video before choosing to view the com-
plete video. Composite summaries of related videos or videos
grouped by subject, tags or title or author or keyword or any
other criteria may be provided to users. This involves provid-
ing a summary of all videos in the group in one video. As the
composite video plays, individual links to the corresponding
video being shown in the summary at any given moment, are
displayed. Video summarization (VSumm) techniques may
involve tracking of most popular keywords. These include
most commonly used search terms, and tags of most viewed
videos in exemplary embodiment. VSumm may also keep
track of important keywords via phrases implicitly referenc-
ing them such as ‘important point to benoted is . . . *ina video,
in order to identify important regions/content in videos (i.e.,
these regions are namely those audio/video signal sequences
in a video in which important keywords are embedded).
[0304] Additionally, users may specify summarization
parameters, such as the length of the summarized video and/
or filters. Users can employ filters to specify scenes (video,
audio, text content/clips) to include in the summaries. These
filters may include keywords or person or object name con-
tained in the video clip to be included in the summary. In
exemplary embodiment, a user may specify an actor’s name
whose scenes are to be contained in the summary of a movie.
Other filters may include the kind of content the user would
like to pre-filter in the video such as ‘obscene language’ in
exemplary embodiment.

[0305] Given a video/audio/text sequence, the sequence
can be summarized according to the procedure illustrated in
FIG. 55 and described next, in exemplary embodiment. Given
an audio-visual A/V (or audio, or image or video, or text or
any combination thereof) sequence, it may be broken down
(split) into audio, video, image and text streams, while main-
taining association. In exemplary embodiment, if a Power-
Point presentation is the input, then the audio-video-image-
text content on any given slide is associated. If an audio-video
sequence is being analyzed, then audio and video signals at
any given time are associated. Different processing tech-
niques are then applied in different stages as shown in FIG. 55
to carry out the input sequence summarization.

[0306] At the optional Filtering step, pre-processing is car-
ried out using digital signal processing techniques. In an
exemplary embodiment, a transformation is applied to an
image sequence to convert it into the corresponding signal in
some pre-defined feature space. For example, a Canny Edge
detector may be applied to the frames of an image sequence to
obtain an edge space version of the image. Multiple filters
may be applied at this step. Subsequences can be identified
not just over time, but also over frequency and space. The
resulting pre-processed data sequences are passed on to the
Grouping stage.

[0307] At the Grouping stage, subsequences are identified
and grouped based on their similarity. Distance metrics such
as Kullback-Leibler divergence, relative entropy, mutual
information, Hellinger distance, [.1 or .2 distance are used to
provide a measure of similarity between consecutive images,
in exemplary embodiment. For instance, when mutual infor-
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mation is computed for consecutive data frames, and a high
value is obtained, the data frames are placed in the same
group; if a low value is obtained, the frame is placed in a new
group. Motion information is also extracted from an image
sequence using optical flow for example. Subsequences
exhibiting similar motion are grouped together. Frequencies
corresponding to different sources, for example different
speakers are identified and may be used during synopsis
formation. For instance, a script may be composed based on
users identified and their spoken words. In exemplary
embodiment, frequencies corresponding to different sources
are identified using expectation-maximization (EM) with
Mixture of Gaussians (MoG). This method may also be used
in the context of interviews (as described with reference to
FIG. 53), live broadcasts, and other video and data sequence
summaries.

[0308] Semantic analysis is then carried out on the data
sequence to identify and localize important pieces of infor-
mation within a subsequence. For text information, for
instance, large-font or bold/italicized/highlighted/underlined
and other specially formatted text, which generally indicates
highlighted/important points, is identified. Significant
objects and scenes within an image or video sequence, may be
identified using object recognition and computer vision tech-
niques. Significant speech or audio components may be iden-
tified by analyzing tone, mood, expression and other charac-
teristics in the signal. Using expectation-maximization (EM)
with Mixture of Gaussians (MoG) for example, the speech
signal can be separated from background music or the speech
of a celebrity can be separated from background noise.
[0309] If the input information is associated with a tagged
file, such as an XML file for example or the file shown with
reference to FIG. 37, then tags may be analyzed to identify
important components. In exemplary embodiment, in the
case of a text file, the associated tagged file describing the text
may contain tags indicating bold/italicized points i.e., impor-
tant content in the file. From subsequences determined to be
significant, exemplars may be extracted. Exemplars may be a
portion of the subsequence. For example, in the case of text,
it could be a word or a sentence; for an image sequence it
could be a frame or a portion of the frame or a set of frames or
a composite of frames/frame portions in the subsequence; for
an audio signal it could be a syllable(s), or a word, or a music
note(s) or a sentence (this system also enables music to text
conversion. Notes corresponding to the music may be output
as a text file. For example, it may contain C-sharp, A-minor).
The subsequences may additionally be compressed (lossless
or lossy compression may occur) using Wavelet transform
(for example), composited, shortened, decimated, excised or
discarded. This summarization procedure is also useful for
mobile applications where bandwidth, graphics and memory
resources are limiting.

[0310] Inanother exemplary embodiment, an image can be
divided in space into different regions and the most signifi-
cant components can be extracted based on an evaluation of
the significance of the information in these regions. In yet
another exemplary embodiment, significant components can
be extracted from a sequence of images, and these significant
portions can then be composited together within a single
image or a sequence of images, similar to a collage or mosaic.
[0311] Inexemplary embodiment, in FIG. 55 the sequence
represents an input data sequence (each square represents a
single frame or data unit in the input information sequence).
The sequence may consist of different scenes. For example, a
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given scene could be one that represents the inside of a car;
another could be an office scene shot from a particular view-
point; another could be a lecture slide. At the Grouping step,
subsequences are identified based on similarity measures
described before. The different subsequences that are identi-
fied by the algorithm are shown with different symbols in this
figure. Subsequences can be of variable length as illustrated
in FIG. 55. The Semantic analysis step then extracts exem-
plars from each group (in this case +, O). In this case, the
algorithm picks out a + frame from the subsequence it labeled
as ‘+’, and a portion (O, O) of the subsequence it identified as
‘0.

[0312] The associated data—audio, video sequence data
are reformatted. In exemplary embodiment, reformatting is
based on significance. For instance, if an image is larger, it
may occupy a larger portion of the screen. Audio content may
be renormalized if necessary. The audio, video and text chan-
nels may be merged to produce a new sequence or they may
be provided to the user separately without merging.

[0313] The AFMS, VS, LIR, JARMS, SB systems may be
used within a local area network such as a home or office
network. Users who wish to share each other’s data may be
added to the network permitting sharing of applications
within the network and restricting access to the data of the
shared network users. The AFMS, VS, LIR, JARMS, SB
systems and/or the features and methods described with ref-
erence to system 10 and/or a combination of any of the above
may be used in conjunction with each other or independently.
One or more features and methods of the AFMS, VS, LIR,
JARMS, SB systems and/or the features and methods
described with reference to system 10 and/or any combina-
tion of the above may be used as standalone features as part
independent systems or as part of other systems not described
in this document.

[0314] The shopping trip feature may be incorporated as a
feature that is part of a browser or that may be installed as a
browser plug in. This would allow activation of the shopping
trip upon visiting almost any site accessible by the browser.
All of the features described as part of this invention can also
be incorporated as such i.e., as part of a browser or as a
browser plug in, making it possible to use these features on
any site.

[0315] This invention further illustrates the 3D browser
concept. This browser would incorporate web pages and web-
sites with the depth component in addition to 2D elements.
Users will be able to get a sense of 3D space as opposed to 2D
space while browsing web pages and websites via the 3D
browser.

[0316] This invention incorporates additional features
available on a mobile device such as a mobile phone or a
personal digital assistant (PDA) to assist the user while shop-
ping in a physical store. When users enter a store, the mobile
device will detect and identify the store by receiving and
processing wireless signals that may be sent by a transmitter
in the store, and will greet users with the appropriate welcome
message. For example, if the store is called ‘ABC’, the user
will be greeted with the message ‘welcome to ABC’ on their
wireless device. The user may be uniquely identified by the
store based on their mobile phone number for example. The
store may have a unique ID that will identified by the cell
phone and used to also keep track of stores/places visited by
the user. Additionally, store specials and offers and other
information may be presented to the user on their mobile
device (in the form of visual or audio or other forms of
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relaying digital input on a mobile device). Instead of auto-
matic store identification, the mobile may instead accept user
input (text, speech and other forms) for identifying store and
then present relevant store information to the user. Users will
be able to search for items in the store using their mobile
device and will be able to identify the location (such as the
department, aisle, counter location etc.) of the product they
wish to buy. They will receive an indication of whether they
are approaching the location of or are in the vicinity of the
product in the store and/or if they have reached or identified
the correct location. The user may see a ‘path to product’ as
described elsewhere in this document. The mobile device is
equipped with a barcode scanner and can be used for checking
inventory, price and product information by scanning the
barcode on a product. The mobile device may also process the
user’s shopping list available on the mobile device and auto-
matically generate availability, inventory, location, discounts,
product description, reviews and other relevant information
pertaining to the product and display it to the user. In an
exemplary embodiment, this may be accomplished as follows
with reference to FIG. 50. The mobile device 901 may trans-
mit appropriate information request/query signals to a wire-
less SAP (service access point) in the store which in turn, will
transmit relevant store and product information which is
received and displayed by the mobile device. Depending on
the specific area of the store that the user is in, the products in
that area may be displayed on their mobile device. Users may
also access their model on their mobile device and try-on
apparel on the model, via a local application 271 version for
mobile devices. A user may also go on a shopping trip (as
discussed with reference to FIG. 20) using their mobile phone
901. Other members of the shopping trip may be using a
mobile device 902 as well or a computer. Users will also be
able to see whether their friends are in the store using their
mobile device 901.

[0317] Reference is now made to FIG. 52A where an
image/video/audio/text analysis module 1550 is shown in an
exemplary embodiment. The image/video/audio/text analy-
sis 1550 module outlines the steps of interaction or engage-
ment with the outside world, i.e. external to the computer. The
module 1550 may be used for generic image/audio/video/text
scene analysis. In an exemplary embodiment, this module
works as follows: The module is preloaded with a basic lan-
guage that is stored in a “memory” database 1554. This lan-
guage contains a dictionary which in turn contains words and
their meanings, grammar (syntax, lexis, semantics, pragmat-
ics, etc.), pronunciation, relation between words, and an
appearance library 1556. The appearance library 1556 con-
sists of an appearance based representation of all or a subset
of the words in the dictionary. Such a correspondence
between words or phrases, their pronunciation including pho-
nemes and audio information, and appearances is established
in an exemplary embodiment using Probabilistic Latent
Semantic Analysis (PLSA) [55]. In an exemplary embodi-
ment graphs (a set of vertices and edges) or cladograms are
used to represent the relation between words. Words are rep-
resented by vertices in the graph. Words that are related are
connected by edges. Edges encode similarity and differences
between the attached words. A visual representation of the
similarity could be made by making the length of the edges
linking words proportional to the degree of similarity. Verti-
ces converge and diverge as more and more information
becomes available. (For example, if the system is only aware
of shoes as something that is worn on feet, and it later comes
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across the word or a picture of sneakers, it may group it with
shoes. As it learns more related words such as slippers or
sandals, it groups them together but may later create separate
groups for each on learning the differences between these
apparel) This system also enables conversion from speech to
image, image to speech, text to image, image to text, text to
speech, speech to text, image to text to speech, speech to text
to image or any combination thereof. The memory database
1554 and the appearance library 1556 are analogous to “expe-
rience”. The appearance library 1556 and the memory data-
base 1554 may be used during the primitive extraction,
fusion, hypothesis formation, scene interpretation, innova-
tion, communication, and other steps to assist the process by
providing prior knowledge. Shown on the right in FIG. 52A
are the steps of analysis of stimuli from the external world.
The stimuli can be images, video, or audio in an exemplary
embodiment. It could also include temperature, a representa-
tion of taste, atmospheric conditions, etc. From these stimuli
basic primitives are extracted. More complex primitives are
then extracted these basic primitives. This may bebased on an
analysis of intra-primitive and inter-primitive relations. This
may trigger the extraction of other basic primitives or com-
plex filters in a “focus shifting” loop where focus of the
system shifts from one region or aspect of a stimulus to
another aspect or region of the stimulus. Associations
between the complex primitives are formed and these primi-
tives are then fused. (The primitive extraction and fusion
method described here is similar to that described in reference
to FIG. 6D for the case of images and video. The prior knowl-
edge 112 is available as part of the appearance library 1556
and the memory database 1554. The method is also applicable
for audio stimuli). Hypotheses are then formed and are veri-
fied. The output of this step is a set of hypotheses (if multiple
hypotheses are found) that are ranked by the degree of cer-
tainty or uncertainty. For example, the output of analysis on
an image of a scene containing people may be a probability
density on the location of people in the scene. The modes or
the “humps” in this density may be used to define hypotheses
onthelocation of people in the image. The probability of each
mode (obtained for example by computing the maximum
value corresponding to the mode or the mean of the mode)
may be used to define the certainty of the existence of an
instance of a person at the specified location. The variance of
each mode may be used to define the spatial uncertainty with
which a person can be localized. The output of the hypothesis
formation and verification step is passed on to a scene inter-
pretation step at which the information makes interpretations
onthe scene. For example, if the system identifies a cow, some
chickens, and a horse in a video, and identifies the sound of
crows, it may identify the scene as a farm scene. This may be
done using a classifier as described before. The output of the
scene analysis step is passed on to an innovation step. At this
step the system innovative remarks to the analyzed stimuli. In
an exemplary embodiment, the system looks for things it has
seen in the recent past, surprising things, things of interest for
example gadgets and makes comments such as—"“Hey, [ saw
this guy last week”, “That’s the new gadget that came out
yesterday”, or “That’s a pleasant surprise”. Surprise is
detected using the method described with reference to FIG.
52B. At the innovation step, the system also filters out things
that it does not want to communicate with the outside world.
This could include information that is obvious or that which
is confidential. The output of the innovation model is com-
municated to the external world. This can be done via text,
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audio (using text to speech techniques), images [60] or video.
The text/audio output may include expressions such as, “I am
looking at a farm scene. There are many farm animals here. |
am looking at the cow. It is a very tiny cow. The crows are
trying to eat the corn. The dog is barking . . ., and so on. If
the system has the capacity to perform physical activities, it
may communicate by interacting physically with the environ-
ment. For example, it may pick up an object it likes and view
it from other angles and weigh it. The module 1550 may be
driven by an intention. The intention can be based on the
user’s interest. For example, if the user likes hockey, it may
pay more attention to things that are related to hockey in the
stimuli. If the stimulus is a news article that mentions that a
new hockey stick by the name “winstick™ is out in the market,
the module may perform a search on the “winstick” and
extract pricing and availability information and some techni-
cal details on how the “winstick” is made to be a better hockey
stick.

[0318] Referenceis now made to FIG. 52B where a method
1650 for detecting surprise is shown in an exemplary embodi-
ment. In an exemplary embodiment, the method 1650 oper-
ates as follows: The method constantly predicts the state of
the system and observes the state of the system. (Alterna-
tively, the method may predict and observe the state only as
necessary). The state of the system includes variables that are
of interest. For example, the state may include the state of the
user which may involve the location of the user in a given
camera view or the mood of the user extracted from an image
or based on the music the user is listening to, or the location
of'the user extracted from a Global Positioning System GPS,
the mood of the user’s friends, etc. Similarly, the state of the
environment may include the weather, the day of the week,
the location where the user is, the number of people at the
user’s home, etc. One stage of the predict-update cycle is
shown in FIG. 52B. At the i stage, the system uses the output
ofthe (i-1)" stagei.e. previous stage’s output and predicts the
state of the system at the prediction step 1652. This can be
done, in an exemplary embodiment, using a prediction algo-
rithm such as Gaussian process regression for example as
used in [51] or other statistical approaches such as those used
in [63]. The output of the prediction stage includes a predicted
probability density of the state of the system. This is passed on
to an observation step 1654 together with an observation of
the system. The output of the observation step 1654 includes
an updated probability density called an observed density. An
observation of the system, in an exemplary embodiment
could be an analysis of an image taken through a webcam (eg.
image-based extraction of the pose of the user) or a measure-
ment of the temperature of the room using a thermal sensor, or
any other measurement appropriate for the system. In an
exemplary embodiment, an observed probability density is
computed from the observation and the predicted density by
computing the a posteriori density using Bayes rule. In
another exemplary embodiment, the observed density is com-
puted based on the observation alone. The difference between
the predicted probability density and the observed probability
density is then measured at the measurement step 1656. This
is done, in an exemplary embodiment, using a distance metric
such as the Kullback-Leibler divergence or relative entropy,
mutual information, the Hellinger distance, or the L, or L,
distance. Other statistics or functions drawn from the pre-
dicted and observed (or updated) probability densities (or
distributions) could also be used. At step 1658, a test is made
to determine if the distance is significant. In an exemplary
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embodiment, this is done based on a threshold—if the dis-
tance is over a threshold, the distance is considered significant
and if it is below the threshold the distance is considered
insignificant. The threshold could be assigned or could be
determined automatically. In an exemplary embodiment, the
threshold is chosen to be a statistic of the predicted or
observed density, In another exemplary embodiment, the
threshold is chosen to be a function of the degree of certainty
or uncertainty in the estimate of the predicted or observed
densities. In yet another exemplary embodiment, the thresh-
old is learnt from training data. If the distance is significant,
the system is enters a “surprised” state. Otherwise it remains
in an “unsurprised” state. The “surprised” state and the
“unsurprised” states are handled by their respective handlers.
The degree of surprise may be dependent on the distance
between the predicted and observed probability densities.
This allows the system to express the degree of surprise. For
example, the system may state that it is “a little surprised” or
“very surprised” or even “shocked”. (Over time if an event
becomes common or occurs frequently the system may incor-
porate the nature of the event at the prediction step thus
leading to a predicted density that is closer to the observed
density and essentially getting used to the event). Such a
system is used, for example, for detecting anomalies. As
discussed with reference to FIG. 51A, the system may moni-
tor the locations of kids of a home by using signals from their
cell phones (for example, text messages from their cell
phones indicating the GPS coordinates) using a particle filter.
If'a surprise is observed (for example if the location of the kid
is outside the predicted range for the given time), the surprise
handler may send a text notification to the kid’s parents. The
system may also be used in surveillance applications to detect
anomalies. As another example, the system may monitor a
user’s location while he/she is driving a vehicle on the high-
way. If the user slows down on the highway, the system may
lookup weather and traffic conditions and suggest alternative
routes to the user’s destinations. If the user’s vehicle stops
when the system didn’t expect it to, the system’s surprise
handler may say to the user things such as—“Do you need a
tow truck?”, “Is everything ok?”, “Do you want to call home
forhelp?”, etc. If aresponse is not heard, the system’s surprise
handler may notify the user’s family or friends. Such a sys-
tem, may also be used to predict the state of the user, for
example, the mood of the user. If the system notices that the
user is depressed, the surprise handler may play a comedy
video or play a joke to the user to cheer him up. If the user is
on a video sharing site or in the TV room for extended hours
and the system sees that an assignment is due in a couple of
days, the system may suggest to the user to start working on
the assignment and may complain to others (such as the user’s
parents) if the user does not comply. Such a system is also
useful for anomaly detection at a plant. Various parameters
may be monitored and the state of the system may be pre-
dicted. If the distance between the predicted and observed
states is high, an anomaly may be reported to the operator.
Images and inputs from various sensors monitoring an inpa-
tient may be analyzed by the system and anomalies may be
reported when necessary. Another application of method
1650, would be as a form of interaction with the user. The
method may be used to monitor the activities of the user
which may be used to build a model of the users activities.
This model can then be used to predict the activities of the
user. If a surprise if found, the surprise handler could inform
the user accordingly. For example, if the user’s calendar says
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that the user has an appointment with his/her doctor and the
user typically goes to the doctor on time, but on one instance
is not on his/her way to the office (the system may have access
to the user’s GPS location and time of arrival from the current
location to the doctor’s office or may gather this data from
indirect sources such as a chat session with the user’s friends
indicating that the user is going to be at a friend’s party) the
surprise handler may state that the user is supposed to be at the
doctor’s office and is getting late. The surprise handles may
make similar comments on the user’s friend’s activities. The
surprise handler may also take actions such as make a phone
call, turn off the room’s light if the user falls asleep and wake
up the user when it’s time to go to school. Method 1650 also
enables a system to make comments based on visually
observing the user. For example, the a system may make
comments such as, “Wow! Your eye color is the same as the
dress your are wearing”, or “You look pretty today”, based on
the user’s dressing patterns, method 1650, heuristics that
define aesthetics and/or the method used to determine beauty
described earlier in this document. The probability densities
referred to above can be discrete, continuous, or a sampled
version of a continuous density or could even be arbitrary
functions or simply scalars that are representative of the belief
of the state in exemplary embodiments. There may be cases
where the system may expect a surprise, but a surprise is not
found. In such situations the systems may express thatitis not
surprised and explain why. For example, if a tennis player
loses, the system may say that it is not surprised because the
wind was blowing against her direction during the match or if
afootball team loses, the system may express to the users that
it is not surprised because the positions of the team players
was consistently ill-positioned. As another example, the sys-
tem may parse news and if it is found that a famous person is
dead, it may express that is “shocked” to hear the news. This
expression by the system can be made through a number of
ways, for example through the use of text to speech conver-
sion. The concept of surprise can also used for outlier rejec-
tion. For example, a system may employ the method
described here during training to identify outliers and either
not use them or assign lower weights to them so that the
outliers do not corrupt the true patterns that are sought from a
data.

[0319] The conceptofaclique session is introduced here. A
session is a lasting connection typically between a client (eg.
14) and a server (eg. 20) that is typically initiated when a user
is authenticated on the server and ends when a user chooses to
exit the session or the session times out. On the other hand, a
clique session is one in which multiple users are authenticated
and share the same session. A clique session may be initiated
by any subset of the set of users who have agreed to collabo-
rate or it may require authentication of all the users. Similarly,
aclique session can be terminated if any subset or all the users
of'the clique session exit. The order of authentication may or
may not be important. In an exemplary embodiment, all users
of a clique session may have the same unique clique session
ID under which the clique session data is stored. Clique
sessions are useful for online collaboration applications.
Clique session IDs, can also be used for accessing resources
that require high security. For example, users of a joint
account online may choose to have access to the online
resource only if both users are authenticated and log in. As
another example, a user of a bank account may have a ques-
tion for a bank teller about his account. In order for the teller
to view the user’s account, the teller would first have to log in
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and then the user would have to log in to the same account to
allow the teller to view the user’s account and answer his
question. Clique sessions may also be used for peer-to-peer
connections.

[0320] Reference is now made to FIG. 54 A-F where novel
devices for interaction are shown in exemplary embodiments.
These devices allow another way for users to communicate
with computing devices 14. Reference is now made to FIG.
54A where a novel pointing devices are shown in exemplary
embodiments. This could also take a 1D form 1700, a 2D
form 1710, or a 3D form 1720. In an exemplary embodiment,
the 1D form 11700 works as follows: A source or a transmitter
bank 1712 is located on one side of the device and a sink or
sensor or a receiver bank is located on the opposite side 1714.
The source may emit lasers or other optical signals, or any
other directional electromagnetic radiation or even fluids.
When the beam is interrupted the by an interrupting unit such
as a finger or a pen, the corresponding sensor on the receiver
bank is blocked from receiving the signal. This is used to
define the location of the object. If lasers are used, a laser
frequency different from that of typical background lighting
is used. In an alternative embodiment, the interrupting unit
emit instead of the source or transmitting bank. The unit also
allows the use of multiple interrupting units. In this case, the
multiple sensors would be blocked and this would be used to
define the location of the interrupting units. In an alternative
embodiment, along each side of the device, a transmitter and
receiver may be used in an alternating fashion so that each
side has both transmitters and receivers. In the 2D form 1710,
a second set of receivers and transmitters are placed orthogo-
nal to the first one. Similarly, in the 3D form 1720, three sets
of transmitter and receiver banks are used. Reference is now
made to another pointing device 1730 in FIG. 54A that is
composed of a set of holes. In each of these holes, a transmit-
ter and a receiver are located. Each of these transmitters may
employ lasers or other optical signals, or any other directional
electromagnetic radiation or even fluids. The transmitter and
the receiver are both oriented such that they point out of the
device in the direction of the hole. When a hole is covered by
an interrupting unit such as a pen or a finger, the signal
bounces off the interrupting device and is sensed by the
receiver. This signal is then used to define the location of the
interrupting unit. In all cases 1700, 1710, 1720, 1730 a
sequence of blocked sensors over time can be used to define
the direction of motion. Reference is now made to FIG. 54B
where an illustration 1732 of the use of the 2D form 1710 is
show. The user can simply drag a finger on the unit and use
that to point to objects or for free form drawing. The unit may
also be placed over a computer screen and used as a mouse.
Also shown in FIG. 54B is an illustration 1734 of the use of
the 3D form 1720. This can be used to manipulate objects in
3D. For example, this can be used with the technology
described with reference to FIG. 36. This device may be used
with a hologram for visual feedback or it may be used with
any conventional visualizing unit such as a monitor. The
device 1720 can also be used with multiple hands as shown in
the illustration 1734. Reference is now made to FIG. 54C
where another illustration of the use of the device 1710 is
shown in an exemplary embodiment. The device 1710 may be
placed on paper and the user may use a pen to write as usual
on the paper. As the user writes. the device 1710 also captures
the position of the pen. This is then used to create a digital
version of the writing and may be stored on the unit 1710 or
transferred to a computing device. The device 1710 is also
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portable. The corners of the device 1710 can be pushed
inwards and the unit folded as shown in FIG. 54C. The com-
pact form of this device takes the form of a pen as shown in
FIG. 54C. The device 1710 can also include a palette that
includes drawing tools such as a polygons, selection tools,
eraser, etc. The user can also slide the device 1710 as he/she
writes to create a larger document than the size of the device.
This movement of the device 1710 is captured and a map is
built accordingly. The motion may be captured using motion
sensors or using optical flow [64] if the unit is equipped with
optical sensors. The device 1710 may also be moved arbi-
trarily in 3D and the motion may be captured along with
location of the interrupting device to create art or writing in
3D using the 2D form 1710. The device 1710 can also be used
as a regular mouse. The apparatus presented in FIG. 54A-C
may also be used as a virtual keyboard. Regions in the grid
may be mapped to keyboard keys. In one exemplary embodi-
ment, a user can place the apparatus on a printout of a key-
board (or a virtual keyboard may be projected using for
example lasers) and use it for typing.

[0321] Reference is now made to FIG. 54D where a novel
device 1740 for interacting with a computing device or a
television in shown in an exemplary embodiment. The device
1740 includes a QWERTY keyboard or any other keyboard
1748 that allows users to enter text or alphanumerics, a mouse
1746, controls for changing the volume or channels 1744,
other controls for switching between and controlling comput-
ing devices and entertainment devices such as a DVD player,
aTV tuner, a cable TV box, a video player, a gaming device.
The device may be used as a regular universal TV remote
and/or to control a computer. The mouse may be used by
rocking the pad 1746 to a preferred direction or sliding a
finger over the pad. The device 1740 communicates with
other devices via infrared, Bluetooth, WiFi, USB and/or other
means. The device 1740 allows users to control the content
being viewed and to manipulate content. For example, the
device 1740 allows users to watch videos on a video sharing
site. Users can use the keyboard 1748 to enter text in a
browser to go to a site of their choice and enter text into a
search box to bring up the relevant videos to watch. They can
then use the mouse 1746 to click on the video to watch. The
keyboard 1748 and the mouse 1746 can be used as a regular
keyboard and mouse for use with any other application as
well. The keyboard may also be used to switch TV/cable
channels by typing the name of the channel. A numeric key-
pad may be present above the keypad, or number keys may be
a part of the alpha (alphabets) keyboard and can be accessed
by pressing a function key, in an exemplary embodiment. The
device 1740 ma also include an LCD screen or a touch screen.
The device 1740 may also be used with a stylus. The func-
tionality of the device may be reprogrammable. The device
could also be integrated with a phone. The device may be used
with one hand or two hands as shown in FIG. 54E in an
exemplary embodiment. The device allows easy text entry
when watching videos. The device facilitates interactive tele-
vision. The content of the television may be changed using
this remote. The device 1740 may also include motion sen-
sors. The motion of this device may be used change channels,
volume, or control characters on a screen. The device may be
used to search a video for tags and jump to tags of interest.
The device may also feature a numeric keypad that allows
easy placement of phone calls.

[0322] Referenceis now made to FIG. 54F where of a novel
human computer interface system is illustrated in an exem-
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plary embodiment. This system makes use of a line of sight
that includes two or more objects. In an exemplary embodi-
ment, the location of the user’s finger and an eye are used to
determine the location where the user is pointing. The loca-
tion of the user’s finger(s) or hand(s) and that of one or both of
the user’s eyes can be used to determine where the user is
pointing on the screen. The user may point to a screen 1760
using one or more finger(s)/hand(s) 1762. One or more cam-
eras may monitor the location of 1762 and the user’s right eye
1764 and/or left eye 1766. The cameras may be on top of the
screen, on the sides, at the bottom or may even be behind the
screen 1760. A side view and a top view of the setup are also
shown in FIG. 54F. The system may make use of motion
parallax to precisely determine the location pointed at by the
user.

[0323] A feature to enhance user experience with docu-
ments (for example on the internet) is described below. This
feature is referred to as a “quotation system”. This feature
allows users to quote from documents. In an exemplary
embodiment, documents may be uniquely identifiable. This
may be done by assigning a unique identification number to
each document that is registered in a database. Documents
can be indexed based on tags such as the chapter number and
the line number. The tags may be inferred, or extracted or
present in the underlying document. Users can embed quotes
from documents. For example, a webpage may contain an
embedded quote to a line from a chapter of a book. In an
exemplary embodiment, hovering over the quotation or click-
ing on the quotation may display the corresponding quota-
tion. In an exemplary embodiment, embedding a quotation
tag with an identification number may display the quotation
in the document in which the quotation is embedded. Quota-
tions can be used for text, audio, video, or other media. A
version number may be used for related documents. The
system enables the user to find related quotes or verses. “Quo-
tation chains” may also be supported. Quotation chains
enable the user to quote a document that in turn quotes
another document so that the source of the information can be
traced.

[0324] The system 10 has been described herein with
regards to being accessible only through the Internet, where a
server application is resident upon a server 20. The respective
applications that provide the functionalities that have been
described above, may be installed on a localized stand-alone
devices in alternative embodiments. The respective apparel
items and other products that the user may view and or
selected, may then be downloaded to the respective device
upon connecting to an Internet server. The stand-alone
devices in alternative embodiments may communicate with
the server, where the server has access to various databases
and repositories wherein items and offerings may be stored.
These stand-alone devices may be available as terminals or
stations at a store, which may be linked to store inventories.
Using these terminals, it may be possible to search via key-
words, voice, image, barcode and specify filters like price
range.

[0325] While the above description provides examples of
the embodiments, it will be appreciated that some features
and/or functions of the described embodiments are suscep-
tible to modification without departing from the spirit and
principles of operation of the described embodiments. Fur-
thermore, the systems, methods, features and/or functions
described above may be used independently or in conjunction
with other systems and/or methods; and may be applied or
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used in other context other than the those mentioned in this
document. Accordingly, what has been described above has
been intended to be illustrative of the invention and non-
limiting and it will be understood by persons skilled in the art
that other variants and modifications may be made without
departing from the scope of the invention as defined in the
claims appended hereto.
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1. A method of sharing the amount of an online purchase
transaction comprising the steps of:

a) initiating a transaction between one or more users from

among a plurality of users;

b) selecting one or more of the users participating in the

transaction;

¢) allocating the amount of the transaction between some

or all of the selected users; and

d) completing the transaction if each of the selected users

pays the portion of the amount distributed to the selected
user and if the total of amounts paid by the users matches
the amount of the transaction.

2. A method as in claim 1 wherein if any of the selected
users does not pay the amount of the transaction allocated to
that user within a specified time, the transaction is declined,
and:

a) releasing any hold placed on amounts authorized for

payment by a selected user; and

b) refunding any amount actually paid by a selected user.

3. A method as in claim 1 wherein information may be
shown to the users as they propose an allocation of the amount
between users, including the portion of the amount remaining
to be allocated and optionally the taxes and tip corresponding
to each user.

4. A method as in claim 1 wherein the users can chose to
apply any arbitrary allocation between users including allo-
cating the amount evenly between users; each user paying for
his/her items; or one or more users paying for all of the users.

5. A method as in claim 1 wherein the users can be online
or offline. If the user(s) is offline, then that user(s) is sent a
notification to share the transaction via one or more means
including a notification on the hosting website or on any other
social networking websites like Facebook, MySpace, and
Friendster, or on a chat application such as MSN chat or via
email or on a cell phone communicating via text such as
through SMS or via voice by employing text to speech con-
version. Users can also schedule a time to be online via these
means and via a shared calendar.

6. A method as in claim 1 wherein users can categorize
portions of the amount for various purposes including claim-
ing reimbursement for expenses incurred on the part of an
employee for the purposes of work.

7. A method as in claim 1 wherein a copy of the transaction
is saved as an electronic receipt for purposes including returns
or exchanges.

8. A method as in claim 1 that is further extended to include
point of sale terminals.

9. A method of collaborative online shopping comprising:

a) browsing and shopping with other users in shared col-

laborative environments including web browsers and
applications simulating virtual mall and store environ-
ments;

b) selective sharing of account resources with selected

users, where account resources may include users’ cur-
rent views (the content currently being viewed by a
user), shopping carts, shopping lists, wishlists, fitting
rooms, user models, products of interest to the user,
messages, bills, audio and other multimedia files and
play lists, images, and other multimedia content, users’
ratings, feedback, user-specified content regarding a
product including comments and tags; and
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¢) communication and interaction between users via means
including voice, chat, text and other online and elec-
tronic communication means, while shopping.

10. A method as in claim 8 wherein the mode of interaction
is asynchronous, in which collaboration including browsing,
shopping, sharing, communication and interaction can be
performed without requiring other collaborators to be online.

11. A method as in claim 8 wherein the mode of interaction
is synchronous, in which collaborators are online and syn-
chronized collaboration including browsing, shopping, shar-
ing, communication and interaction is performed.

12. A method as in claim 8 wherein the mode of interaction
is common, in which collaborators are simultaneously
engaged in synchronized collaboration, including browsing,
shopping, sharing, communication and interaction, in a com-
mon environment.

13. A method as in claim 8 wherein users can collaborate
with friends on social networks.

14. A method as in claim 8 where tools and assistance are
provided by the system to facilitate collaborative activities
between users that take into account group preferences and
needs. Instances of this include:

a) A tool for scheduling a time to go on a collaborative trip

online.

b) The system can also propose locations for group activi-
ties including a location of a place of interest that mini-
mizes the travel for all the users in the collaborative
session.

¢) Facility for users to organize event, activity, or occasion
information and description for any activity or event
which may involve a group including, but is not limited
to, details such as the theme, location, venue, map infor-
mation, participants, attendees, dress code, news, feeds
and articles related to the event, photos, videos and other
event related media, user feedback, ratings and com-
ments, which can be posted and viewed. Users can share
views of themselves (either their image, photo, video,
other media or their 3D character model) in celebrity or
movie apparel, or the apparel they plan to wear to a
particular event, activity, or occasion to share the spirit
of the occasion which they plan to attend.

d) Suggestions on what to wear for a particular occasion,
event, or activity, and what to bring to an event, activity,
or occasion and where to buy it can be provided by the
system taking into account and processing user prefer-
ences and event, activity, or occasion details. Apparel
and venue decorations suggestions for the event, activ-
ity, or occasion are provided based on the season, time of
day the event or activity is held, whether the event is
indoor or outdoor, and budget allocated. Other event-
specific factors may be taken into account to assist in
coordinating apparel to be worn by collaborating users
who are going to an event.

e) Information on restaurants, shopping plazas, movie stu-
dios, games, historical sites, museums and other venues;
upcoming events and shows, festivals, concerts, and
exhibitions, and music bands/groups, celebrities coming
to town is made available and suggestions on where to go
are provided by the system. The system may also incor-
porate users’ preferences, and/or proximity of the event
and other user-specific or system default criteria to make
suggestions. Users may also obtain the latest weather
and traffic updates as well as all traffic and weather
information relevant to a given event, venue, or activity.



US 2010/0030578 Al

f) Users can collaboratively design a room or any space
virtually and purchase virtual furniture, or design, build
and buy furniture or other items and the corresponding
real furnishings and decorations to furnish the corre-
sponding real space.

15. A method of product recommendation comprising:

a) collecting personal user data including profession, gen-
der, size, preferences, user’s apparel size, user’s address,
who the user’s friend are, user’s friends’ information,
users’ medical records including eyeglass and contact
lens prescription information;

b) collecting vendor data including product size, product
description, product location, price; and

¢) recommending vendor products that best match the
users’ personal data.

16. A method as in claim 15 wherein the said user and
vendor data are stored for future reference and recommenda-
tion.

17. A method as in claim 15 wherein users can shop for and
buy products for their friends that are compatible with their
friend’s personal information including apparel that fits them,
without compromising their friend’s privacy.

18. A method as in claim 15 in which accurate 3D body
models representing the user are generated, comprising:

a) acquisition of multimedia from the user for extraction of

data pertaining to physical attributes;

b) controls for dynamically adjusting dimensions of vari-
ous body parts of the model;

¢) use of feedback provided by the user on body informa-
tion;

d) combining of 2D user images and anthropometric data
to construct a 3D body and face model of the user;

e) applying optimization techniques to the generated
model to increase precision of match with the user’s real
face and body;
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f) refining the 3D model using texture maps, pattern, color,
shape and other information pertaining to the make and
material of the apparel to provide photorealism;

g) creating custom looks on the 3D model by selecting
apparel, cosmetic, hair and dental products from cata-
logues or by performing a virtual makeover.

19. A method as in claim 17 wherein real-time goodness of
fit information is communicated to the user as the user
browses through apparel. The goodness of fit information
includes information in the form of:

a) Flashing arrows or varied color regions and/or other
graphic or visual indicator, for instance, to indicate type
of fit (tight, loose and other degrees of fit) in a region and
where adjustments need to be made for proper fitting;

b) Providing the user with a close up view, zooming onto a
specific area of interest on the 3D model to view and
examine fit in that region;

¢) Using a tape measure animation to indicate the dimen-
sions of a particular body segment or region;

d) Digital effects such as a transparency/x-ray vision effect
where the apparel’s transparency can be changed in
order to enable the user to examine fit in the particular
region;

e) Specifying numeric measurements to indicate fit infor-
mation including the gap or margin between apparel and
body in different regions, after apparel is worn; an over-
all goodness of fit rating.

20. A method as in claim 17 wherein products that are
relevant to the user’s personal data are shown to the user as the
user browses through products including apparel that fits the
user, products that matches the user’s medical records includ-
ing eyeglasses or contact lenses that match the user’s
prescription.





