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INCLUSION OF WEB CONTENT IN A VIRTUAL ENVIRONMENT

Background of the Invention

Field of the Invention

The present invention relates communication sessions and, more particularly, to a

method and apparatus for including web content in a virtual environment.

Description of the Related Art

Virtual environments simulate actual or fantasy 3-D environments and allow for

many participants to interact with each other and with constructs in the environment via

remotely-located clients. One context in which a virtual environment may be used is in

connection with gaming, although other uses for virtual environments are also being

developed.

In a virtual environment, an actual or fantasy universe is simulated within a

computer processor/memory. Multiple people may participate in the virtual environment

through a computer network, such as a local area network or a wide area network such as

the Internet. Each player selects an "Avatar" which is often a three-dimensional

representation of a person or other object to represent them in the virtual environment.

Participants send commands to a virtual environment server that controls the virtual

environment to cause their Avatars to move within the virtual environment. In this way,

the participants are able to cause their Avatars to interact with other Avatars and other

objects in the virtual environment.

A virtual environment often takes the form of a virtual-reality three dimensional

map, and may include rooms, outdoor areas, and other representations of environments

commonly experienced in the physical world. The virtual environment may also include

multiple objects, people, animals, robots, Avatars, robot Avatars, spatial elements, and

objects/environments that allow Avatars to participate in activities. Participants establish

a presence in the virtual environment via a virtual environment client on their computer,

through which they can create an Avatar and then cause the Avatar to "live" within the

virtual environment.

As the Avatar moves within the virtual environment, the view experienced by the

Avatar changes according to where the Avatar is located within the virtual environment.

The views may be displayed to the participant so that the participant controlling the Avatar



may see what the Avatar is seeing. Additionally, many virtual environments enable the

participant to toggle to a different point of view, such as from a vantage point outside of

the Avatar, to see where the Avatar is in the virtual environment.

The participant may control the Avatar using conventional input devices, such as a

computer mouse and keyboard. The inputs are sent to the virtual environment client

which forwards the commands to one or more virtual environment servers that are

controlling the virtual environment and providing a representation of the virtual

environment to the participant via a display associated with the participant's computer.

Depending on how the virtual environment is set up, an Avatar may be able to

observe the environment and optionally also interact with other Avatars, modeled objects

within the virtual environment, robotic objects within the virtual environment, or the

environment itself (i.e. an Avatar may be allowed to go for a swim in a lake or river in the

virtual environment). In these cases, client control input may be permitted to cause

changes in the modeled objects, such as moving other objects, opening doors, and so forth,

which optionally may then be experienced by other Avatars within the virtual

environment.

"Interaction" by an Avatar with another modeled object in a virtual environment

means that the virtual environment server simulates an interaction in the modeled

environment, in response to receiving client control input for the Avatar. Interactions by

one Avatar with any other Avatar, object, the environment or automated or robotic Avatars

may, in some cases, result in outcomes that may affect or otherwise be observed or

experienced by other Avatars, objects, the environment, and automated or robotic Avatars

within the virtual environment.

A virtual environment may be created for the user, but more commonly the virtual

environment may be persistent, in which it continues to exist and be supported by the

virtual environment server even when the user is not interacting with the virtual

environment. Thus, where there is more than one user of a virtual environment, the

environment may continue to evolve when a user is not logged in, such that the next time

the user enters the virtual environment it may be changed from what it looked like the

previous time.

Virtual environments are commonly used in on-line gaming, such as for example

in online role playing games where users assume the role of a character and take control

over most of that character's actions. In addition to games, virtual environments are also



being used to simulate real life environments to provide an interface for users that will

enable on-line education, training, shopping, business collaboration, and other types of

interactions between groups of users and between businesses and users.

As Avatars encounter other Avatars within the virtual environment, the participants

represented by the Avatars may elect to communicate with each other. For example, the

participants may communicate with each other by typing messages to each other or an

audio bridge may be established to enable the participants to talk with each other.

There are times when it would be advantageous for web content to be displayed

within the virtual environment. For example, if the virtual environment is used in a retail

capacity, it may be desirable to display web content about particular products within the

virtual environment. Unfortunately, virtual environment engines are typically engineered

with the assumptions that textures (bitmaps on 3D surfaces) do not change regularly.

Thus, although the web content may be mapped to a surface as a texture, updating the

content and enabling users to interact with the content is challenging.

In a business context, where the three dimensional virtual environment is being

used for business collaboration, it is important for the users to have a consistent view of

the virtual environment. It is difficult for people to collaborate if they are looking at

different things. Where web content is to be included in the virtual environment, it

therefore is important that the same web content be shown to all viewers.

One way to include web content is to manually convert the web content into a

static two dimensional texture, and then distribute the texture to the multiple users of the

three dimensional computer-generated virtual environment. This solution is reasonably

bandwidth efficient, as the static texture can easily be cached at each client. However, it

must be manually updated and does not provide interaction by the users. Specifically,

since the content is static, the users cannot interact with the web content, for example to

access links to other regions of the web site.

Another way to include web content is to render the web content dynamically at

the server, and push the result out to the users as a 2D texture. This solution solves the

manual update problem mentioned above, but still does not enable the users to interact

with the web pages. Also, since the web content is dynamically rendered, the bandwidth

requirements may be slightly higher than where the web content is manually converted.

Additionally, the web content is typically rendered in the server using a custom renderer,

which may not support all the features of a consumer browser. Thus, the type of content



that may be included, such as FLASH video and other content that is typically supported

by plugins in customer web browsers, may be limited.

A third way to include web content is to map the content directly to the 3D

surfaces. This solution enables each user to interact with the content, for example by

clicking on links on the web content, to cause new content to be provided on the 3D

surface. Unfortunately, mapping applications to the 3D surfaces of the virtual

environment is extremely bandwidth intensive. Specifically, the server will need to render

the web content on the surface and push the new content out to each of the users in the

vicinity of the surface. This will need to be performed each time the content changes and,

for content such as full motion video, may consume considerable bandwidth.

Additionally, since the content may be controlled by any of the users of the virtual

environment, the server will need to implement a way to mediate who gets control when

more than one user tries to manipulate the application at the same time. Accordingly, it

would be advantageous to provide a new way to enable web content to be included in a

virtual environment.

Summary of the Invention

A virtual environment server records and broadcasts a Uniform Resource Locator

(URL), and optionally clipping parameters, that are to be associated with a three

dimensional (3D) surface in a virtual environment. When a user's Avatar encounters the

3D surface in the virtual environment, the client obtains the URL and obtains the web

content using a standard web browser. The web content is rendered locally in an off¬

screen buffer. The content from the off-screen buffer is then rendered locally as a texture

map onto the 3D surface of the virtual environment. Users can interact with the web

content on the 3D surface, such as by selecting links and other objects on the web pages.

Whenever one of the users interacts with the web content, for example by clicking on a

link in the web content, the new URL is used to render the new web content to the off¬

screen buffer and then from the buffer to the 3D surface. The new URL and associated

browser state such as cookies, JavaScript variables, Java, FLASH and other plug-in state,

is also passed from the client to the server, so that the server may update the URL and

browser state in each of the other clients associated with each of the other users. Each

user's web browser will obtain the web content for the new URL and use the browser state

to render the same content. Synchronizing cookies will allow a single user's

account/session to be used in a co-browsing session. However, not all web applications



will work with synchronized cookies and, accordingly, this option may be disabled if

desired. By causing each user to locally obtain the web content, and locally render the

web content, the amount of bandwidth required to implement the shared application is

reduced considerably. By enabling the server to synchronize the URL and web browser

state to each of the clients, each user will see the same web content.

Brief Description of the Drawings

Aspects of the present invention are pointed out with particularity in the appended

claims. The present invention is illustrated by way of example in the following drawings

in which like references indicate similar elements. The following drawings disclose

various embodiments of the present invention for purposes of illustration only and are not

intended to limit the scope of the invention. For purposes of clarity, not every component

may be labeled in every figure. In the figures:

Fig. 1 is a functional block diagram of a portion of an example system enabling

application output such as web browser content to be shared in a three dimensional

computer-generated virtual environment according to an embodiment of the invention;

Fig. 2 is a functional block diagram of an example three dimensional computer-

generated virtual environment;

Figs 3 and 4 show examples of how an application display such as a web browser

application may be mapped to a three dimensional surface of a three dimensional

computer-generated virtual environment; and

Fig. 5 is a flow diagram showing the interaction between clients, virtual

environment servers, and web servers, in an embodiment in which web content of a web

browser is to be included in a virtual environment according to an embodiment of the

invention.

Detailed Description

The following detailed description sets forth numerous specific details to provide a

thorough understanding of the invention. However, those skilled in the art will appreciate

that the invention may be practiced without these specific details. In other instances, well-

known methods, procedures, components, protocols, algorithms, and circuits have not

been described in detail so as not to obscure the invention.

Fig. 1 shows a portion of an example system 10 that may enable application output

such as web content of a web browser to be shared in a three dimensional computer-

generated virtual environment. In the example shown in Fig. 1, a user 12 may access the



virtual environment 14 from their computer 22 over a packet network 16 or other common

communication infrastructure. The virtual environment 14 is implemented by one or more

virtual environment servers 18. Communication sessions between the users 12 may be

implemented by one or more communication servers 20.

The virtual environment may be implemented as using one or more instances, each

of which may be hosted by one or more virtual environment servers. Where there are

multiple instances, the Avatars in one instance are generally unaware of Avatars in the

other instance. Conventionally, each instance of the virtual environment may be referred

to as a separate World. Avatars in a given world are allowed to communicate with other

users that also have Avatars in the same world over a communication session hosted by

the communication server 20.

The virtual environment 14 may be any type of virtual environment, such as a

virtual environment created for an on-line game, a virtual environment created to

implement an on-line store, a virtual environment created to implement an on-line training

facility, for business collaboration, or for any other purpose. Virtual environments are

being created for many reasons, and may be designed to enable user interaction to achieve

a particular purpose. Example uses of virtual environments include gaming, business,

retail, training, social networking, and many other aspects.

Generally, a virtual environment will have its own distinct three dimensional

coordinate space. Avatars representing users may move within the three dimensional

coordinate space and interact with objects and other Avatars within the three dimensional

coordinate space. The virtual environment servers maintain the virtual environment and

generate a visual presentation for each user based on the location of the user's Avatar

within the virtual environment. The view may also depend on the direction in which the

Avatar is facing and the selected viewing option, such as whether the user has opted to

have the view appear as if the user was looking through the eyes of the Avatar, or whether

the user has opted to pan back from the Avatar to see a three dimensional view of where

the Avatar is located and what the Avatar is doing in the three dimensional computer-

generated virtual environment.

Each user 12 has a computer 22 that may be used to access the three-dimensional

computer-generated virtual environment. The computer 22 will run a virtual environment

client 24 and a user interface 26 to the virtual environment. The user interface 26 may be

part of the virtual environment client 24 or implemented as a separate process. A separate



virtual environment client may be required for each virtual environment that the user

would like to access, although a particular virtual environment client may be designed to

interface with multiple virtual environment servers. A communication client 28 is

provided to enable the user to communicate with other users who are also participating in

the three dimensional computer-generated virtual environment. The communication client

may be part of the virtual environment client 24, the user interface 26, or may be a

separate process running on the computer 22.

The user may see a representation of a portion of the three dimensional computer-

generated virtual environment on a display/audio 30 and input commands via a user input

device 32 such as a mouse, touch pad, or keyboard. The display/audio 30 may be used by

the user to transmit/receive audio information while engaged in the virtual environment.

For example, the display/audio 30 may be a display screen having a speaker and a

microphone. The user interface generates the output shown on the display under the

control of the virtual environment client, and receives the input from the user and passes

the user input to the virtual environment client. The virtual environment client passes the

user input to the virtual environment server which causes the user's Avatar 34 or other

object under the control of the user to execute the desired action in the virtual

environment. In this way the user may control a portion of the virtual environment, such

as the person's Avatar or other objects in contact with the Avatar, to change the virtual

environment for the other users of the virtual environment.

Typically, an Avatar is a three dimensional rendering of a person or other creature

that represents the user in the virtual environment. The user selects the way that their

Avatar looks when creating a profile for the virtual environment and then can control the

movement of the Avatar in the virtual environment such as by causing the Avatar to walk,

run, wave, talk, or make other similar movements. Thus, the block 34 representing the

Avatar in the virtual environment 14, is not intended to show how an Avatar would be

expected to appear in a virtual environment. Rather, the actual appearance of the Avatar is

immaterial since the actual appearance of each user's Avatar may be expected to be

somewhat different and customized according to the preferences of that user. Since the

actual appearance of the Avatars in the three dimensional computer-generated virtual

environment is not important to the concepts discussed herein, Avatars have generally

been represented herein using simple geometric shapes or two dimensional drawings,

rather than complex three dimensional shapes such as people and animals.



Fig. 2 shows an example three dimensional computer-generated virtual

environment. In the example shown in Fig. 2, an Avatar 34A is shown standing in front of

a sign 42 that is attached to a post. The user may use the user interface 26 to cause the

Avatar to walk around within the virtual environment to approach objects within the

virtual environment. For example, the user may cause the Avatar to walk up to the sign 42

as shown in Fig. 3, may cause the Avatar to walk over to the oval shaped window 40 (Fig.

4), to move to the window 41, door 43, or to move elsewhere in the virtual environment.

The user may be presented with a view of the virtual environment that is set back from the

Avatar (as shown in Fig. 2) to see where the Avatar is located within the virtual

environment. Alternatively, the user may be presented with a view that represents what

the Avatar is seeing in the virtual environment, as if the user were looking through the

Avatar's eyes into the virtual environment (Figs. 3 and 4).

In the example shown in Fig. 2 there is only one Avatar (Avatar 34A) shown in the

illustrated portion of the virtual environment for sake of clarity. Virtual environments

may be used by hundreds or thousands of users simultaneously, which makes them ideal

for sharing information and ideas between users. Additionally, according to an

embodiment of the invention, external content may be included in the virtual environment

to enable the external content to be shared by the users as well. This increases the utility

of the virtual environment, since content from external sources to be brought into the

virtual environment, shared, and manipulated in such a way that all of the users in the

vicinity of the content will see the manipulations and have a similar view of the content in

the virtual environment. The content may be static content, such as a web page, may be

dynamic content such as a FLASH video, or may other type of content. Since the content

is received locally, it may be supported by plugins at the user's browser so that the type of

content is not limited by technical limitations of the server. By sharing browser state

information as well, the users of the virtual environment may see synchronized views of

the web content.

Fig. 3 shows an example web page 50 that has been rendered onto a three

dimensional surface 52 in the virtual environment 14. The three dimensional surface 52 in

this example resembles a sign attached to a post. Fig. 4 shows another example where the

three dimensional surface resembles an oval-shaped billboard attached to a wall.

The virtual environment server may associate a URL with any desired surface in

the virtual environment. Rather than mapping a texture to the three dimensional surface,



the server can associate a URL with the surface and, optionally, a default texture. The

virtual environment server may also include an initial set of cookies, JavaScript variables,

Java, FLASH, and other plug-in state information that should be associated with the URL.

The additional state information allows the users of the virtual environment that are

viewing the web content to have synchronized views of the web content.

The virtual environment server may also associate clipping parameters to provide

the client with information as to the size of the available surface and how the content from

the web page should be formatted when being rendered in the virtual environment. The

virtual environment server may specify other attributes associated with the surface, such as

who is able to see the content associated with the surface, which Avatars can interact with

the content, whether an Avatar needs to have a particular tool such as a virtual laser

pointer to interact with the content, or any other restrictions that are to be placed on the

content.

According to an embodiment of the invention, as web content or other application

generated content is received by the client, it will be mapped to one or more three

dimensional surfaces in the three dimensional computer-generated virtual environment.

The Avatars/users can view the content and interact with the content. Interactions of one

user will be processed and viewed by all of the other Avatars. In this manner, applications

may be shared within the three dimensional computer-generated virtual environment.

Since the virtual environment server transmits URLs and browser state rather than the web

content, the amount of bandwidth required by the virtual environment server to include the

web content may be minimized.

The virtual environment server may wish to restrict the content such that only one

person may interact with the content at a time. To do this, the virtual environment server

may enable users to "check out" content by clicking on the content to select the content

and clicking a second time on the content to de-select the content. When a client elects to

check out content, that client is responsible for issuing commands to update the content as

desired until they cede control over the content. Many ways of implementing restrictions

over who can control content in the virtual environment and how control is to be shared in

the virtual environment may be implemented depending on the policy to be implemented

in the virtual environment.

Fig. 3 shows the view an Avatar would see when standing directly in front of the

sign 52. In this view, the three dimensional surface 52 appears flat. Fig. 4 shows a view



of the same sign that an Avatar may see if the Avatar were looking at the sign from a

different perspective. From this angle, the sign does not appear the same to the Avatar.

Rather, the Avatar is looking at the sign from an angle, which is close to looking at the

sign from one edge. The Avatar has a similar perspective in connection with the oval-

shaped billboard 40. For example, from the vantage point in Fig. 2, the oval-shaped

billboard appears smaller and appears to extend at an angle into the three dimensional

environment. When the user moves around to the perspective shown in Fig. 4, however,

the oval-shaped billboard appears to be flat and directly in front of the user. As used

herein, the term "3D surface" will refer to ANY surface in a three dimensional virtual

environment, regardless of whether the surface is a flat two dimensional planar surface, or

is shaped in another three dimensional manner in the virtual environment. For example,

rather than rendering the web content onto the sign 52, the web content could have been

rendered on to several sides of the post 54.

Fig. 1 includes several arrows (labeled 1 through 8) that show an example process

that may be used to enable applications to be shared in the virtual environment. In the

example shown in Fig. 1, assume that the virtual environment is to include web content

available from a web server 19. It will be assumed that the web content is available via

URL 1 on the web server 19.

To enable the web content to be available in the virtual environment, the virtual

environment server will render the environment and associate the URL (URL-I) and

browser state with a particular area of the virtual environment. For example, URL-I may

be associated with the billboard 40 or the sign 42 in the virtual environment shown in Fig.

2 . The virtual environment parameters, including the URL (URL-I) will be transmitted to

each of the users (Arrows 1).

The virtual environment client 24 will render the virtual environment for the user.

The virtual environment client will also determine which URLs are contained within the

virtual environment and will pass the URLs to a web browser 25 on the user's computer

(Arrow 2). In connection with this, the virtual environment client will also determine

whether there is any browser state information associated with the URL and, if so, will

pass the browser state information to the web browser along with the URL.

Upon receipt of the URL, the web browser 25 will obtain the content associated

with the URL from web server 19. Specifically, the web browser will send a request for

the content (Arrow 3) and receive the content (Arrow 4). The web browser may request



the URLs as the Avatar encounters surfaces in the virtual environment or, alternatively,

may request the URLs at a different point in time. For example, the web browser may be

prompted to request content associated with URLs within a particular radius of the Avatar

in the virtual environment, all URLs within a particular volume, within a set of volumes,

or in some other manner.

When the web browser receives the content, it will render the content into a buffer

27 (Arrow 5). Storing the content in the buffer 27 makes the content available to be

included in the virtual environment if necessary. When the user's Avatar is in the vicinity

of an area that is associated with a URL, the virtual environment client will retrieve the

content from the buffer 27 (Arrow 6) and render it onto the appropriate three dimensional

surface in the user's view of the virtual environment.

In connection with obtaining the content or rendering the content, the web browser

will use the browser state that was retrieved along with the URL so that all users viewing a

particular URL have synchronized state such as synchronized cookies. Examples of

browser state include the URL of the page being displayed, a set of cookies (essentially

name value pairs) associated with the domain of the web page being displayed, JavaScript

variables, and Java, FLASH, and other plug-in state. To get a perfectly synchronized web

display on each client computer, all of these state items would need to be synchronized.

The invention is not limited to an embodiment that achieves perfect synchronization.

Rather, the particular implementation will depend on the complexity of the state to be

exchanged. Thus, if it is impractical to achieve perfect synchronization, the amount of

synchronization may be traded off against the complexity of exchanging complex state

information.

Synchronizing cookies will allow a single user's account/session to be used in a

co-browsing session. However, not all web applications will work with synchronized

cookies, and thus this option may be disabled if desired.

Each client will perform this process in parallel, so that each client obtains its own

version of the content associated with URL 1 from web server 19 and uses the state

information to synchronize its view of the web page with the other users' views of the web

page. Since each client is obtaining the content directly from the web server, the virtual

environment server is not required to obtain the content or pass the content to each of the

users. This reduces the bandwidth requirements of the virtual environment server to make

it easier for the virtual environment server to include dynamic content in the virtual



environment. Additionally, the processing power associated with including content may

actually be reduced, since the virtual environment server is not required to use the content

to create a texture for the three dimensional surface, but rather simply associates a URL

with the surface.

Assume that the content associated with URL-I included a link to URL-2, and that

one of the users 12 elects to use the link to view the second URL. In the example shown

in Fig. 1, it will be assumed that the user 12 that is shown in greater detail is the user that

selects the second URL. When the user clicks on the link or otherwise selects the second

URL, the virtual environment client will receive the input via the user interface 26 and

send the new URL to the web browser (Arrow 2). The web browser will obtain the

content from the web server, render it into the buffer, where it will be retrieved and

rendered into the virtual environment. The process of obtaining content associated with a

URL and rendering it onto a three dimensional surface was explained above. Clicking on

the URL will also update state information in the web browser.

When the user clicks on a URL to obtain a new web page and update the web

browser state, the virtual environment client will send a message containing the new URL,

updated browser state, and the virtual environment coordinates (or other identifying

information) associated with the URL to the virtual environment server (Arrow 7). Upon

receipt of the new URL and updated state information, the virtual environment server will

pass the new URL and updated state information to each of the other clients (Arrow 8).

When the clients receive the new URL and updated state information, they will interact

with the web server to obtain the content associated with the new URL. The updated state

information will be used to synchronize the browsers with the first user who clicked on the

URL. Thus, the content shown on the 3D surface may be synchronized between users.

The URL may be located in a particular location or, alternatively, may be

synchronized between areas within the virtual environment. Thus, for example, the URL

may be associated with both the oval billboard 40 and the sign 42. Similarly, the URL

may be associated with screens in multiple areas of the virtual environment so that one

person may manipulate web content in one area and cause the content to be viewable in

multiple other areas of the virtual environment. Thus, the web content may enable people

in disparate areas of the virtual environment to view similar content and, accordingly, to

communicate visually with each other even though they are not proximate each other.



Fig. 5 shows a flow diagram illustrating how content may be integrated into a

virtual environment according to an embodiment of the invention. As shown in Fig. 3, the

virtual environment server will generate a URL-embedded virtual environment and pass

the URL-embedded virtual environment to each of the clients (100, 100'). Each client will

contact the web server (102, 102') to obtain a copy of the web content (104, 104'). As

mentioned above, although in this embodiment the clients are all obtaining the content

from the web server directly, the content may be distributed in another manner as well,

such as by having the web server pass the content to the virtual environment server (106)

for distribution to the clients (108, 108'), or by having the web server pass the content to

one of the clients for distribution to the other clients (112). As noted above, there are

many ways of distributing content on a communication network and the invention is not

limited to any particular way in which this aspect is implemented.

If one of the clients interacts with the content that results in selection of a new

URL ( 114), the new URL and state information will be sent to the web server to cause

new web content to be downloaded to the client ( 116). The new URL and state

information will also be transmitted to the virtual environment server ( 118) to enable the

new URL and state information to be synchronized by the virtual environment server to all

other clients (120). When the other clients receive the new URL and state information, the

clients will pass the new URL and state information to the web server (122) to obtain the

new web content (124).

Although an embodiment has been described in which the content to be integrated

into the virtual environment was web content, the invention is not limited in this manner

as output from other applications may be used as well. For example, assume that one of

the users is running an application such as a computer aided design application that is

hosted by a server on the network. The output of the application may be streamed to the

users and stored in the buffer 27. When needed, the virtual environment clients 24 may

then use the content and render the content onto the three dimensional surface in the

virtual environment. Thus, the output of any number of applications may be provided in

the three dimensional virtual environment by causing the clients to buffer screen data for

the applications that may then be locally rendered by the virtual environment client onto

one or more surfaces of the three dimensional computer-generated virtual environment.

Although particular modules and pieces of software have been described in

connection with performing various tasks associated with enabling external content to be



included in a three dimensional computer-generated virtual environment, the invention is

not limited to this particular embodiment as many different ways of allocation

functionality between components of a computer system may be implemented. Thus, the

particular implementation will depend on the particular programming techniques and

software architecture selected for its implementation and the invention is not intended to

be limited to the one illustrated architecture.

The functions described above may be implemented as one or more sets of

program instructions that are stored in a computer readable memory and executed on one

or more processors within on one or more computers. However, it will be apparent to a

skilled artisan that all logic described herein can be embodied using discrete components,

integrated circuitry such as an Application Specific Integrated Circuit (ASIC),

programmable logic used in conjunction with a programmable logic device such as a Field

Programmable Gate Array (FPGA) or microprocessor, a state machine, or any other

device including any combination thereof. Programmable logic can be fixed temporarily

or permanently in a tangible medium such as a memory chip, computer memory, memory

stick, disk, or other storage medium. All such embodiments are intended to fall within the

scope of the present invention.

It should be understood that various changes and modifications of the

embodiments shown in the drawings and described in the specification may be made

within the spirit and scope of the present invention. Accordingly, it is intended that all

matter contained in the above description and shown in the accompanying drawings be

interpreted in an illustrative and not in a limiting sense. The invention is limited only as

defined in the following claims and the equivalents thereto.



CLAIMS:

1. A computer-implemented method of including web content in a three-dimensional

computer-generated virtual environment, the method comprising the steps of:

obtaining the web content by a web browser instantiated on the computer;

storing the web content into a buffer on the computer;

rendering, by a virtual environment client, the web content onto a three

dimensional surface of the three dimensional computer-generated virtual environment.

2. The method of claim 1, wherein the web content is obtained by the web browser

independently of the virtual environment client.

3. The method of claim 1, wherein the web content is obtained from a web server

independent of a virtual environment server.

4 . The method of claim 1, further comprising the step of obtaining, from the three

dimensional surface, a URL that may be used during the step of obtaining the web content

to direct the web browser to obtain the web content.

5. The method of claim 4, wherein the URL further includes browser state

information.

6. The method of claim 5, wherein the browser state information includes a set of

cookies.

7. The method of claim 6, wherein the browser state information further includes

JavaScript variables.

8. The method of claim 1, further comprising the step of receiving input from a user

related to the web content, the input containing an instruction to update the web content.



9. The method of claim 8, further comprising the steps of obtaining a new URL

associated with the instruction to update the web content, and passing the new URL and

browser state to a web server to obtain the updated web content.

10. The method of claim 9, further comprising the steps of:

obtaining the updated web content by the web browser instantiated on the

computer;

storing the updated web content into the buffer on the computer;

rendering, by the virtual environment client, the updated web content onto the

three dimensional surface of the three dimensional computer-generated virtual

environment.

11. The method of claim 9, further comprising the step of passing the new URL and

new browser state to a virtual environment server to enable the new URL and new browser

state to be passed to other users of the virtual environment.

12. A method of enabling multiple users of a virtual environment to have access to

web content within the virtual environment, the method comprising the steps of:

associating a URL and initial browser state with a three dimensional surface within

the three dimensional virtual environment;

transmitting the URL and initial browser state to users of the three dimensional

virtual environment along with parameters describing the three dimensional surface.

13. The method of claim 12, wherein the URL enables users of the three dimensional

virtual environment to obtain web content associated with the URL from a web server

unaffiliated with a server supporting the virtual environment, wherein the parameters

describing the three dimensional surface enable the web content to be mapped into the

virtual environment, and wherein the initial browser state enables the users to have a

synchronized view of the web content within the virtual environment.

14. The method of claim 12, further comprising the steps of:

receiving an updated URL and updated browser state from one of the users of the

three dimensional computer-generated virtual environment; and



transmitting the updated URL and updated browser state to at least some of the

other users of the three dimensional computer-generated virtual environment.

15. The method of claim 14, wherein the updated browser state includes a set of

cookies associated with the web content.
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