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SYSTEMS AND METHODS OF MANAGING
VIRTUAL WORLD AVATARS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This specification is a continuation of and claims a benefit
ofpriority to U.S. patent application Ser. No. 13/590,174 filed
Aug. 20, 2012 which claims priority to U.S. Prov. Pat. App.
No. 61/524,956, filed Aug. 18, 2011. The disclosures of the
above-described applications are hereby expressly incorpo-
rated by reference in their entireties. Any and all priority
claims identified in the Application Data Sheet, or any cor-
rection thereto, are hereby incorporated by reference under 37
CF.R.§1.57.

BACKGROUND

Information, graphical and other content on the Internet
today is primarily presented in two-dimensional form, such as
web pages (the “Flat Web”). Efforts have been made to intro-
duce three-dimensional worlds to existing technology, but
those have treated the three dimensional environment as a
game or limited application utility, such as a three dimen-
sional rending of a car based on user inputs made to a car
manufacturer’s website. Furthermore, extent three-dimen-
sional world systems are monolithic and typically controlled,
operated, and managed by a single entity and limited to a
scope far smaller than the Flat Web. Accordingly, develop-
ment of a widely scoped three dimensional information sys-
tem, whether denominated as a virtual world system or the
“3D Web”, has been precluded by the narrow scope of those
systems, the often idiosyncratic policies and interfaces imple-
mented by the managers of those systems, and the lack of
innovative technological solutions necessary to overcome
extent technological barriers to implementation.

SUMMARY

Accordingly, disclosed herein are systems and methods of
virtual world interaction, operation, implementation, instan-
tiation, creation, and other functions related to virtual worlds
(note that where the term “virtual world” is used herein, it is
to be understood as referring to virtual world systems, virtual
environments reflecting real, simulated, fantasy, or other
structures, and includes information systems that utilize inter-
action within a 3D environment). Various embodiments
facilitate interoperation between and within virtual worlds,
and may provide consistent structures for operating virtual
worlds. The disclosed embodiments may further enable indi-
viduals to build new virtual worlds within a framework, and
allow third party users to better interact with those worlds.

An embodiment is a method of communicating user data
between virtual worlds systems. The method is performed on
a virtual worlds server. The virtual worlds server, which
includes one or more processors, receives a request for a
transfer of an avatar from an external virtual worlds server.
The virtual worlds server determines authorization rights of
the avatar to access the virtual worlds server. The virtual
worlds server completes a transfer protocol with the external
virtual worlds server. The virtual worlds server converts char-
acteristics associated with the avatar based on one or more
conversion rules associated with the virtual worlds server.
The virtual worlds server engages the avatar for interaction
with one or more worlds on the virtual worlds server.

Optionally in any of the aforementioned embodiments,
completing the transfer protocol comprises performing a
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cryptographically secure transfer configured to inhibit the
avatar from appearing in multiple virtual worlds simulta-
neously.

Optionally in any of the aforementioned embodiments,
converting the characteristics comprises matching the char-
acteristics with comparable characteristics permitted by the
virtual worlds server.

Optionally in any of the aforementioned embodiments,
converting the characteristics further comprises determining
a difference in value between the characteristics and the com-
parable characteristics, and providing a credit accounting for
the difference in value.

Optionally in any of the aforementioned embodiments,
matching the characteristics comprises analyzing one or more
attributes of the characteristics and one or more attributes of
the comparable characteristics.

Optionally in any of the aforementioned embodiments,
matching the characteristics comprises processing one or
more local-to-local conversion agreement rules associated
with the virtual worlds server and the external virtual worlds
server.

Optionally in any of the aforementioned embodiments, the
external virtual worlds server is housed on the same comput-
ing device as the virtual worlds server.

Optionally in any of the aforementioned embodiments,
converting the characteristics comprises modifying a global
avatar state associated with the avatar to reflect the conversion
of the characteristics.

Optionally in any of the aforementioned embodiments,
converting the characteristics comprises storing a local avatar
state associated with the avatar to reflect the conversion of the
characteristics. A global avatar state associated with the ava-
tar need not be modified.

Optionally in any of the aforementioned embodiments,
converting the characteristics comprises modifying one or
more of the characteristics based on a previously stored local
avatar state associated with the avatar. Effects of previous
activities of the avatar on the virtual worlds server may be
restored to the avatar.

An embodiment is a computer system configured to com-
municate user data between virtual worlds systems. The com-
puter system includes computer-readable storage having
stored thereon a plurality of modules implemented as execut-
able instructions. The computer system includes one or more
computer processors configured to execute the plurality of
modules. The computer system includes a transfer receipt
module configured to receive a request for a transfer of an
avatar from an external virtual worlds server. The computer
system includes an authorization module configured to deter-
mine authorization rights of the avatar to access the virtual
worlds server. The computer system includes a transfer mod-
ule configured to complete a transfer protocol with the exter-
nal virtual worlds server. The computer system includes a
conversion module configured to convert characteristics
associated with the avatar based on one or more conversion
rules associated with the virtual worlds server. The computer
system includes an interaction module configured to engage
the avatar for interaction with one or more worlds on the
virtual worlds server.

An embodiment is a method of determining permissibility
of actions within a virtual world. The service provider iden-
tifies, by a service provider comprising computing hardware,
an attempt by a virtual world entity to take an action upon an
object within a virtual world. The service provider selects one
or more gatekeeper objects having permission rules config-
ured to determine permissibility of the action to be taken by
the virtual world entity on the object. The permission rules
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includes one or more of an avatar matching component, an
action matching component, and an object matching compo-
nent. The service provider iterates through one or more of the
gatekeeper objects to identify one or more applicable permis-
sion rules based on the virtual world entity, the action to be
taken, and the object to be acted upon. The service provider
determines whether the action is permitted based on the one
or more applicable permission rules. The service provider
automatically permits or disallows the action based on the
determination of whether the action is permitted.

Optionally in any of the aforementioned embodiments, the
gatekeeper objects comprise a service provider, a virtual
world, and a scene within the virtual world.

Optionally in any of the aforementioned embodiments, the
gatekeeper objects include the object being acted upon.

Optionally in any of the aforementioned embodiments, the
permission rules further include an indication of whether to
inherit permissibility from a parent gatekeeper object.

Optionally in any of the aforementioned embodiments, the
permission rules further indicate whether each permission
rule may be overridden by a subsequent permission rule.

Optionally in any of the aforementioned embodiments,
identifying the attempt comprises receiving, from a user com-
puter, a request to perform the action on the object.

Optionally in any of the aforementioned embodiments, the
request identifies a script to be executed. The script is asso-
ciated with the object.

Optionally in any of the aforementioned embodiments, the
request identifies a modification to an element of a document
structure associated with the object.

An embodiment is a computer system configured to deter-
mine permissibility of actions within a virtual world. The
computer system includes computer-readable storage having
stored thereon a plurality of modules implemented as execut-
able instructions. The computer system includes one or more
computer processors configured to execute the plurality of
modules. The computer system includes an action identifica-
tion module configured to identify an attempt by a virtual
world entity to take an action upon an object within a virtual
world. The computer system includes a gatekeeper selection
module configured to select one or more gatekeeper objects
having permission rules configured to determine permissibil-
ity of the action to be taken by the virtual world entity on the
object. The permission rules includes one or more of an avatar
matching component, an action matching component, and an
object matching component. The computer system includes a
rule application module configured to iterate through one or
more of the gatekeeper objects to identify one or more appli-
cable permission rules based on the virtual world entity, the
action to be taken, and the object to be acted upon. The
computer system includes a permission determination mod-
ule configured to determine whether the action is permitted
based on the one or more applicable permission rules. The
computer system includes a rule execution module config-
ured to automatically permit or disallow the action based on
the determination of whether the action is permitted.

Anembodiment is a method of operating executable scripts
on a virtual worlds system to enable automation of actions on
avirtual worlds system. The virtual worlds system maintains,
on computer-readable media, a data representation of a vir-
tual space. The data representation includes a hierarchical
representation of objects within the virtual space. The hierar-
chical representation includes an executable script associated
with a first object within the hierarchical representation. The
virtual worlds system executes the executable script on one or
more computer processors in communication with the com-
puter-readable media. The virtual worlds system enables the
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executable script to modify a second object within the hier-
archical representation, based on a determination that the
second object is the same as or a descendant of the first object
with which the executable script is associated. The virtual
worlds system prevents the executable script from modifying
a third object within the hierarchical representation, based on
a determination that the third object is not the same as or a
descendant of the first object with which the executable script
is associated.

Optionally in any of the aforementioned embodiments, the
hierarchical representation of objects is associated with a
document object model.

Optionally in any of the aforementioned embodiments, the
script is maintained as a subelement of the first object in the
hierarchical representation.

Optionally in any of the aforementioned embodiments, the
method also includes enabling the executable script to invoke
a second executable script associated with the third object.
The executable script may indirectly modify the third object
through invocation of the second executable script.

Optionally in any of the aforementioned embodiments, the
executable script invokes the second executable script by
executing a function naming an action identifier associated
with the second executable script.

An embodiment is a computer system configured to oper-
ate executable scripts on a virtual worlds system to enable
automation of actions on the virtual worlds system. The com-
puter system includes computer-readable storage having
stored thereon a plurality of modules implemented as execut-
able instructions. The computer system includes one or more
computer processors configured to execute the plurality of
modules. The computer system includes stored computer data
comprising a data representation of a virtual space. The data
representation includes a hierarchical representation of
objects within the virtual space. The hierarchical representa-
tion includes an executable script associated with a first object
within the hierarchical representation. The computer system
includes a script execution module configured to execute the
executable script on one or more computer processors in
communication with the computer-readable media. The com-
puter system includes an object modification module config-
ured to enable the executable script to modify a second object
within the hierarchical representation, based on a determina-
tion that the second object is the same as or a descendant of the
first object with which the executable script is associated. The
object modification module is further configured to prevent
the executable script from modifying a third object within the
hierarchical representation, based on a determination that the
third object is not the same as or a descendant of the first
object with which the executable script is associated.

An embodiment is a method of representing a three-dimen-
sional space via a computer network. A virtual worlds service
provider configured to operate a three-dimensional virtual
world receives a request for access to the three-dimensional
virtual world. The virtual worlds service provider determines
whether the request should be served with three-dimensional
virtual world data or a two-dimensional representation of the
three-dimensional virtual world data. The determination is
based on the content of the request for access. The virtual
worlds service provider, in response to determining that the
request should be served with three-dimensional virtual
world data, transmits the three dimensional virtual world
data. The virtual worlds service provider, in response to deter-
mining that the request should be served with a two-dimen-
sional representation of the three-dimensional virtual world
data, generates a two-dimensional representation based on
the existing state of the three-dimensional virtual world, and
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transmits user interface data including the two-dimensional
representation. The user interface data includes executable
code configured to enable a user to interact with the three-
dimensional virtual world using a two-dimensional interface.

Optionally in any of the aforementioned embodiments,
determining whether the request should be served with three-
dimensional virtual world data or a two-dimensional repre-
sentation of the three-dimensional virtual world data com-
prises determining a protocol associated with the request.

Optionally in any of the aforementioned embodiments,
determining whether the request should be served with three-
dimensional virtual world data or a two-dimensional repre-
sentation of the three-dimensional virtual world data com-
prises determining a user agent associated with the request.

Optionally in any of the aforementioned embodiments,
generating the two-dimensional representation comprises
identifying a vantage point within the three-dimensional vir-
tual world and transmitting a two-dimensional rendering of
the virtual world based on the identified vantage point.

Optionally in any of the aforementioned embodiments, the
vantage point is identified based on an identifier in the
request.

Optionally in any of the aforementioned embodiments, the
executable code is configured to present a chat interface
enabling the user to send and receive messages within the
three-dimensional virtual world.

Optionally in any of the aforementioned embodiments, the
method also includes inserting an avatar representation into
the three-dimensional virtual world in response to determin-
ing that the request should be served with a two-dimensional
representation. The avatar representation is configured to
indicate that the user associated with the avatar is accessing
the two-dimensional representation.

Optionally in any of the aforementioned embodiments, the
user interface data is configured to be indexable by a search
engine.

An embodiment is a computer system configured to repre-
sent a three-dimensional space via a computer network. The
computer system includes computer-readable storage having
stored thereon a plurality of modules implemented as execut-
able instructions. The computer system includes one or more
computer processors configured to execute the plurality of
modules. The computer system includes a request processing
module configured to receive a request for access to the three-
dimensional virtual world. The computer system includes a
dimensionality assessment module configured to determine
whether the request should be served with three-dimensional
virtual world data or a two-dimensional representation of the
three-dimensional virtual world data. The determination is
based on the content of the request for access. The computer
system includes a three-dimensional content module config-
ured to respond to a determination that the request should be
served with three-dimensional virtual world data, by trans-
mitting the three dimensional virtual world data. The com-
puter system includes a two-dimensional content module
configured to respond to a determination that the request
should be served with a two-dimensional representation of
the three-dimensional virtual world data, by generating a
two-dimensional representation based on the existing state of
the three-dimensional virtual world, and transmitting user
interface data including the two-dimensional representation.
The user interface data includes executable code configured
to enable a user to interact with the three-dimensional virtual
world using a two-dimensional interface.

An embodiment is a method of arranging objects within a
three-dimensional virtual space. The method is performed on
a virtual worlds service provider. The virtual worlds service
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provider maintains, on a service provider comprising one or
more computer processors, an instance of a virtual world
scene comprising a plurality of objects in a first spatial
arrangement. The virtual worlds service provider identifies a
first object of the plurality of objects. The first object has a
first spatial position. The virtual worlds service provider com-
pares the first spatial position of the first object to an original
spatial position associated with the first object. The virtual
worlds service provider computes a transition path for replac-
ing the first object from the first spatial position to the original
spatial position, based on the comparison of the first spatial
position of the first object and the original spatial position.
The virtual worlds service provider automatically transitions
the first object based on the computed transition path.

Optionally in any of the aforementioned embodiments,
automatically transitioning the first object comprises causing
the first object to autonomously transport along the computed
transition path.

Optionally in any of the aforementioned embodiments,
automatically transitioning the first object comprises intro-
ducing a non-player character to transition the first object
based on the computed transition path.

Optionally in any of the aforementioned embodiments, the
non-player character is configurable by an operator of the
three-dimensional virtual space.

Optionally in any of the aforementioned embodiments, the
original spatial position is associated with the virtual world
scene.

Optionally in any of the aforementioned embodiments,
automatically transitioning the first object comprises deter-
mining a speed for transitioning the first object and transi-
tioning the first object based on the determined speed.

Optionally in any of the aforementioned embodiments, the
speed is determined at least in part based on the number of
avatars present in the instance of the virtual world scene.

An embodiment is a computer system configured to
arrange objects within a three-dimensional virtual space. The
computer system includes computer-readable storage having
stored thereon a plurality of modules implemented as execut-
able instructions. The computer system includes one or more
computer processors configured to execute the plurality of
modules. The computer system includes stored data repre-
senting an instance of a virtual world scene comprising a
plurality of objects in a first spatial arrangement. The com-
puter system includes an object identification module config-
ured to identify a first object of the plurality of objects. The
first object has a first spatial position. The computer system
includes a position comparison module configured to com-
pare the first spatial position of the first object to an original
spatial position associated with the first object. The computer
system includes a path computation module configured to
compute a transition path for replacing the first object from
the first spatial position to the original spatial position, based
on the comparison of the first spatial position of the first
object and the original spatial position. The computer system
includes a path execution module configured to automatically
transition the first object based on the computed transition
path.

An embodiment is a method of interoperating between
two-dimensional and three-dimensional representations of a
virtual world. The system receives, from a client computer, a
request for access to a virtual world. The request indicates a
location in the virtual world to be accessed. The system deter-
mines that a two-dimensional representation of the virtual
world should be served to the client computer, based on
content of the received request for access. The system trans-
mits, to the client computer, two-dimensional content repre-






