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tablished in each of one or more of the zones (213-215) on response to input received via the navigation controls (178, 180, 184,
208). Respective graphical representations (200, 202) of the communicants are depicted in each of the zones where the communi-
cants respectively have presence.
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INTERFACING WITH A SPATIAL VIRTUAL COMMUNICATION
ENVIRONMENT

BACKGROUND OF THE INVENTION

[0001] When face-to-face communications are not practical, people often rely on
one or more technological solutions to meet their communications needs. These
solutions typically are designed to simulate one or more aspects of face-to-face
communications. Traditional telephony systems enable voice communications betwesn
callers. Instant messaging {also referred to as "chat”) communications systems enable
users to communicate text messages in real time through instant message computer
clients that are interconnected by an instant message server. Some instant messaging
systems additionally allow users to be represented in a virtual environment by user-
controllable graphic objects (referred to as “avatars™). Interactive virtual reality
communication systems enable users in remote locations to communicate over muitiple
real-time channels and to interact with each other by manipulating their respective
avatars in three-dimensional virtual spaces. What are needed are improved systems
and methods for interfacing with spatial virtual communication environments,

BRIEF SUMMARY OF THE INVENTION

[0002] In one aspect, the invention features a method in accordance with which a
spatial layout of zones of a virtual area in a network communication enviroriment is
displayed. A user can have a respective presence in each of one or more of the zones.
Navigation controls and inferaction controls are presented. The navigation controls
enabtle the user to specify where {o establish a presence in the virtual area. The
interaction controts enable the user to manage interactions with cne or more other
communicants in the network communication environment. A respsctive presence of
the user is established in each of one or more of the zones on response o input
received via the navigation controls. Respective graphical representations of the
commuricants are depicted in each of the zones where the communicants respectively
have presence.

[G003] The invention also features apparatus operable {o implement the inventive
methods described above and computerreadable media storing computer-readable

nstructions causing a computer to implement the inventive methods described above.
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[0004] Other features and advantages of the invertion will become apparent from

the following description, including the drawings and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[OO0S] FIG. 1 is a diagrammatic view of an embodiment of a network
communication environment that includes a first client network node, a second client
network node, and a virtual environment creator.

[00086] FIG. 2 is a diagrammatic view of an embodiment of a network node that
mcludes a graphical user interface presenting a depiction of a virtual area.

[0007] FIG. 3 is a block diagram of the network communication environiment of
FI1G. 1 that shows components of an embodiment of a client network node.

[0008] FIG. 4 is a flow diagram of an embodiment of a method of interfacing a
usar with a spatial communication environment.

[O00S] FIG. 5 is a diagrammatic view of an embodiment of a graphical user
interface.

[O010] FIG. 6 is a diagrammatic view of an embodiment of a graphical user
interface.

[CO11]FIG. 7 is a diagrammatic view of an embodiment of a graphical user
interface.

[0012] FIG. 8 is a diagramimatic view of an embodiment of a graphical user
interface.

[D013] FIG. 9 is a diagrammatic view of an embodiment of a graphical user
interface.

[0014] FIG. 10 is a diagrammatic view of an embodiment of a graphical user
interface.

[DO15] FIG. 11 is a diagrammatic view of an embodiment of a graphical user
interface,

[0016] FIG. 12 is a diagrammatic view of an embodiment of a graphical user
interface.

[D017] FIG. 13 is a diagrammatic view of an embaodiment of a graphical user
mterface.

[0018] FIG. 14 is a diagrammatic view of an embodiment of a graphical user

interface.
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. 15 is a diagrammatic view of an embodiment of a graphical user

186 1s a diagrammatic view of an embodiment of a graphical user

.17 is a diagrammatic view of an embodiment of a graphical user

.18 is a diagrammatic view of an embodiment of a graphical user

. 19 is a diagrammatic view of an embodiment of a graphical user

20 is a diagrammatic view of an embodiment of a graphical user

21 1s a diagrammatic view of an ambodiment of a graphical user

22 is a diagrammatic view of an embodiment of a graphical user

23 i1s a diagrammatic view of an embodiment of a graphical user

24 is a diagrammatic view of an embodiment of a graphical user

25 is a diagrammatic view of an embodiment of a graphical user

26 is a diagrammatic view of an embodiment of a graphical user

27 is a diagrammatic view of an embodiment of a graphical user

28 is a diagrammatic view of an embodiment of a graphical user

29 is a diagrammatic view of an embodiment of a graphical user

30 is a diagrammatic view of an embodiment of a graphical user

31 is a diagrammatic view of an embodiment of a graphical user
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[00368] FIG. 32 is a diagrammatic view of an embodiment of a graphical user
interface.

[0037] FIG. 33 is a diagrammatic view of an embodiment of a graphical user
nterface.

[0038] FIG. 34 is a diagrammatic view of an embodiment of a graphical user
interface.

[0038] FIG. 35 is a diagrammatic view of an embodiment of a graphical user
interface.

[0040] FIG. 36 is a diagrammatic view of an embodiment of a graphical user

interface.

DETAILED DESCRIPTION OF THE INVENTION

[0041] In the following description, like reference numbers are used to identify
fike elements. Furthermore, the drawings are infended to iflustrate major features of
exemplary embodiments in a diagrammatic manner. The drawings are not intended to
depict every feature of actual embodiments nor relative dimensions of the depicted

elements, and are not drawn to scale.
f. DEFINITION OF TERMS

[G042] A “communicani” is a person who communicates or otherwise interacts
with other persons over one or more network connections, where the communication or
interaction may or may not occur in the context of a virtual area. A'user’ s a
communicant who is operating a patticular network node that defines a particular
perspective for descriptive purposes.

[0043] A “realtime contact” of a user is a communicant or other person who has
communicated with the user via a realtime communications platform.

[0044] A "computer’ is any machineg, device, or apparatus that processes data
according to computer-readable instructions that are stored on a computer-readable
medium either temporarily or permanently. A “computer operating system’ is a software
component of a computer system that manages and coordinates the performance of
tasks and the sharing of computing and hardware resources. A “software apphcationy”
{also referred to as software, an application, computer software, a computer application,
a program, and a computer program) is a set of instructions that a computer can
interpret and execute 1o perform one or more specific tasks. A “computer datafile” is a

block of information that durably stores data for use by a software application.
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[0045] A “database’ is an organized collection of records that are presented in a
standardized format that can be searched by computers. A database may be stored on
a single computer-readable data storage medium on a single computer or it may be
distributed across multiple computer-readable data storage media on one or more
computers.

[0046] A “data sink” {referred to herein simply as a "sink’} is any of a device (8.9,
a compuder), part of a device, or software that receives data.

[0047] A "data source” (referred to hersin simply as a “source”) is any of a device
(e.g.. a computer), part of a device, or software that originates data.

[G048] A “network node” {also referred to simply as a 'node”} is a junction or
connection point in a communications network. Exemplary network nodes include, but
are not limited {o, a terminal, a computer, and a network switch. A "server’ network
node is a host computer on a network that responds {0 requests for information or
service. A “client” network node is a computer on a network that requests information or
service from a server. A “network connection” is a link between two communicating
network nodes. The term "local network node’ refers 10 a network node that currently is
the primary subject of discussion. The term “remole network node” refers to a network
node that is connecied o a local network node by a network communications link. A
“‘connection handie” is a pointer or identifier {(e.g.. a uniform resource identifier (UR1))
that can be used (o establish a network connection with a communicant, resource, or
gervice on a network node. A "network communication” can include any type of
information (e.g., text, voice, audio, video, electronic mail message, data file, motion
data stream, and data packet) that is transmitted or otherwise conveyed from one
network nods to another network node over a network connection.

[D048] A "communicant interaction” is any type of direct or indirect action or
influence between a communicant and another network entity, which may include for
example another communicant, a virtual area, or a network service. Exemplary types of
communicant interactions include communicants communicating with each other in
realtime, a communicant entering a virtual area, and a communicant requesting access
to a resource from a network service,

[0050] "Presence” refers {o the ability and willingness of a networked entity {e.g.,
a communicant, service, or device) to communicate, where such willingness affects the
ability to detect and obtain information about the state of the entity on a network and the

ability {o connect to the entity.
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[0051] A “realtime data siream” is data that is structured and processed in a
continuous flow and is designed 1o be received with no delay or only imperceptible
delay. Realtime data streams include digital representations of voice, video, user
movementis, facial expressions and other physical phenomena, as well as data within
the computing environment that may benefit from rapid transmission, rapid execution, or
both rapid transmission and rapid execution, including for example, avatar movement
nstructions, text chat, realtime data feeds {e.g., sensor data, machine control
instructions, transaction streams and stock quote information feeds), and file transfers.

[0052] A "virtual area” (also referred to as an “area’” or a ‘place™) is a
representation of a computer-managed space or scene. Virtual areas typically are one-
dimensional, two-dimensional, or three-dimensional representations,; although in some
embodiments a virtual area may correspond to a single point. Oftentimes, a virtual area
is designed to simulate a physical, real-world space. For example, using a traditional
computer monitor, a virtual area may be visualized as a two-dimensional graphic of a
three-dimensional computer-generated space. However, virtual areas do not require an
associated visualization to implement switching rules. A virtual area typically refers to
an instance of a virtual area schema, where the schema defines the structure and
contents of a virtual area i terms of variables and the instance defines the structure
and contents of a virtual area in terms of values that have been resolved from a
particular context.

[OO53] A “virtual area application” (also referred o as a “virtual area
specification’) is a description of a virtual area that is used i creating a virtual
environment. The virtual area application typically includes definitions of geometry,
physics, and reaitime switching rules that are associated with one or more zones of the
virtual area.

[0054] A "virtual environment” Is a representation of a computer-managed space
that includes at least one virtual area and supports realtime communications between
communicants.

[DO55] A “zone” is a region of a virtual area that is associated with at least one
switching rule or governance rule. A “switching rule” is an instruction that specifies a
comnection or disconnection of one or more realtime daia sources and one or more
realtime data sinks subject to one or more conditions precedent. A switching rule
controls switching (&.g., routing, connecting, and disconnecting) of realtime data

streams between network nodes communicating in the context of a virtual area. A
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governance rule controls a communicant’s access 1o a resource (g.9., an area, a region
of an area, or the contents of that area or region), the scope of that access, and follow-
on consequences of that access (e.¢., a requirement that audit records relating {o that
access must be recorded). A “renderable zone” is a zone that is associated with a
respective visualization.

[0056] A “position” In a virtual area refers {o a location of apoint oran area or a
volume in the virtual area. A point typically is represented by a single set of one-
dimensional, two-dimensional, or three-dimensional coordinates (.9., x, v, z) that define
a spot in the virtual area. An area typically is represented by the three-dimensional
coordinates of three or more coplanar vertices that define a boundary of a closed two-
dimensional shape in the virtual area. A volume typically is represented by the three-
dimensional coordinates of four or more non-coplanar vertices that define a closed
boundary of a three-dimensional shape in the virtual area.

[0057] A “spatial state” is an altribuie that describes where a user has presence
in a virtual area. The spatial state aftribute typically has a respective value {e.g., &
zone_ 1D value) for each of the zones in which the user has presence.

[O058] A "placemark” is a stored reference (e.g., a hyperlink) {o a locationin a
virtual area. A placemark typically can be selected o present g view of the associated
focation in the virtual area to a user. The verb "placemark” means the act or operation
of creating a placemark.

[0059] In the context of a virtual area, an “object” is any type of discrete slement
in a virtual area that may be usefully treated separataly from the geometry of the wirtual
area. Exemplary objects include doors, portals, windows, view screens, and
speakerphone. An object typically has attributes or properties that are separate and
distinct from the attributes and properties of the virtual area, An “avatar’ is an object
that represents a communicant in a virtual area.

[0060] The term “double-click” refers to the act or operation of entering or
inputting an execution command (e.g., double-clicking the left computer mouse button
or by single-clicking a user interface button associated with an execute command, e.9.,
enter zone or view object). The term “shift-click” refers to the act or operation of
entering or inputting a selection command (e.g., clicking the left computer mouse
button) while the Shift key of an alphanumeric input device is activated. The term “shift-
doubte-click” refers to the act or operation of enfering or inputting an exscution

command while the Shift key of an aiphanumeric input device is activated.
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[0061] As used herein, the term “includes” means includes but not fimited to, the
term “including” means including but not limited to. The term “based on” means based

at least n part on.
i INTRODUCTION

[0062] The embodiments that are described herein provide improved systems
and methods for navigating and interacting in spatial virtual communication
environments. These embodiments provide an interface that includes navigation
controts that enable a user to navigate virtual areas and interaction controls that enable
the user to interact with other communicants in the virtual areas. The navigation
controis allow the user to change his or her focus (e.g., the current view of the virtual
area or the current zone or zones where the user has presence) using a variety of
intuitive point-and-click browsing methods in the context of a hierarchical spatial model
of a virtual area. In some embodiments, the interface adaptively presents navigation
controis and interaction controls that are appropriate to the user’s needs in the context

of the user’s current focus.
. OVERVIEW
A AN EXEMPLARY OPERATING ENVIRONMENT
1. INTRODUCTION

[0063] FIG. 1 shows an embodiment of an exemplary network communications
environment 10 that includes a first client network node 12, a second client network
node 14, and a virtual environment creator 16 that are interconnected by a network 18.
The first client network node 12 includes a computer-readable memory 20, a processor
22, and input/output (YO) hardware 24. The processor 22 executes at least one
communications application 26 that is stored in the memory 20. The second client
network node 14 typically is configured in substantially the same way as tha first client
network node 12. The virtual environment creator 16 includes at ieast one server
network node 28 that provides a network infrastructure service environment 30. The
communications application 26 and the network infrastructure service environment 30
together provide a platform (referred to herein as "the platform”) for creating a spatial
virtual communication environment (also referred to herein simply as a “virtual

environment™).
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[0064] In some embodiments, the network infrastructure service environment 30
manages sessions of the first and second client nodes 12, 14 in a virtual area 32 in
accordance with a virtual area application 34, The virtual area application 34 is hosted
by the virtual area 32 and includes a description of the virtual area 32. The
communications applications 26 operating on the first and second client network nodes
12, 14 present respective views of the virtual area 32 in accordance with data received
from the network infrastruciure service environment 30 and provide respective
interfaces for receiving commands from the communicants. The communicants
typically are represented in the virtual area 32 by respective avatars, which move about
the virtual area 32 in response to commands that are input by the communicants at their
respective network nodes. Each communicant's view of the virtual area 32 typically is
presented from the perspective of the communicant’s avatar, which increases the level
of immaersion axperiencead by the communicant. Each communicant typically is able to
view any part of the virtual area 32 around his or her avatar. In some embodiments, the
communications apphcations 26 establish realtime data stream connections between
the first and second client network nodes 12, 14 and other network nodes sharing the
virtual area 32 based on the positions of the communicants’ avatars in the virtual area
32.

[0065] The network infrastructure service environment 30 also maintains a
relationship database 36 that contains records 38 of interactions between
communicants. Each interaction record 38 describes the context of an interaction

between a pair of communicants.

2. NETWORK ENVIRONMENT

[0066] The network 18 may include any of a local area network (LAN), a
metropolitan area network (MAN), and a wide area network (WAN) {e.q., the internet).
The network 18 typically includes a number of different computing platforms and
transport facilities that support the transmission of a wide vanety of different media
types (e.g., text, voice, audio, and video) between network nodes.

[0067] The communications application 26 {see FIG. 1) typically operates on a
client network node that includes software and hardware resources which, together with
administrative policies, user preferences (including preferences regarding the
exportation of the user's presence and the connection of the user to argas and other
users), and other settings, define a local configuration that influences the administration
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of realtime connections with other network nodes. The network connections between
network nodes may be arranged in a variety of different stream handling topclogies,
mncluding a peer-to-peer architecture, a server-mediated architecture, and hybnd
architectures that combine aspects of peerdo-peer and server-mediated architectures.
Exemplary topologies of these types are described in US Application Nos. 11/923,629
and 11/923,634, both of which were filed on October 24, 2007.

3. NETWORK INFRASTRUCTURE SERVICES

[0068] The network infrastructure service envirenment 30 typically includes one
or more network infrastructire services that cooperate with the communications
applications 26 in the process of establishing and administering network connections
between the client nodes 12, 14 and other network nodes (see FIG. 1). The network
infrastructure services may run on a singte network node or may be distributed across
multiple network nodes. The network infrastructure services typically run on one or
more dedicated network nodes (e.g., a server computer or a network device that
performs one or more edge services, such as routing and switching}. In some
embodiments, however, one or more of the network infrastructure services run on at
least one of the communicants’ network nodes. Among the network infrastructure
services that are included in the exemplary embodiment of the network infrastructure
service environment 30 are an account service, a security service, an area service, a

rendezvous service, and an interaction service.

Account Service

[0069] The account service manages communicant accounts for the virtual
environment. The account service also manages the creation and issuance of
authentication tokens that can be used by client network nodes {o authenticate
themselves to any of the network infrastructure services.

Security Service

[0Q70] The secunity service controls communicants’ access {o the assels and
other resources of the virtual environment. The access control method implemented by
the secunity service typicailly is based on one or more of capabilities {(where access is
granted {o entities having proper capabilities or permissions) and an access control list
{where access is granted o entities having identities that are on the list). After a

particular communicant has been granted access to a resource, that communicant
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typically uses the functionality provided by the other network infrastructure services to

interact in the network communications environment 10.

Area Service

[0071] The area service administers virtual areas. In some embodiments, the
area service remotely configures the communications applications 26 operating on the
first and second client network nodes 12, 14 in accordance with the virtual area
application 34 subject to a set of constraints 47 {see FIG. 1). The constrainis 47
typically include controls on access {0 the virtual area. The access controls typically are
based on one or more of capabilities {where access is granted to communicants or
client nodes having proper capabilities or permissions) and an access control list (where
access is granted to communicants or client nodes having identities that are on the list).

[0072] The area service also manages network connections that are associated
with the virtual area subject {o the capabilities of the requesting entities, maintains
global state information for the virtual area, and serves as a data server for the client
network nodes padicipating in a shared communication session in a context defined by
the virtual area 32. The global state information includes a list of all the objects that are
in the virtual area and their respective locations in the virtual area. The area service
sends insfructions that configure the client network nodes. The area service also
registers and transmits initialization information to other client network nodes that
request to join the communication session. In this process, the area service may
fransmit {o each joining client network node a list of components (e.g., plugins) that are
needed to render the virtual area 32 on the client network node in accordance with the
virtual area application 34. The area service also ensures that the client network nodes
can synchronize to a global state if a communications fault cccurs. The area service
typically manages communicant interactions with virtual areas via governance rules that

are associated with the virtual areas.

Rendezvous Service

[0073] The rendezvous service manages the collection, storage, and distribution
of presence information and provides mechanisms for network nodes 1o communicate
with one another (e.g., by managing the distribution of connection handles) subject to
the capabilities of the requesting entities. The rendezvous service typically stores the
presence information in a presence database. The rendezvous service typically
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manages communicant inferactions with each other via communicant privacy

preferances.

Interaction Service

[0074] The interaction service maintains the relationship database 36 that
contains the records 38 of inferactions between communicants. For every interaction
between communicants, one or more services of the network infrastructure service
environment 30 (e.g., the area service) transmit interaction data to the interaction
service. In response, the interaction service generates one or more respective
interaction records and stores them in the relationship database. Each interaction
record describes the context of an interaction between a pair of commumnicants. For
example, in some embodiments, an interaction record contains an identifier for each of
the commuricants, an identifier for the place of interaction (e.g., a virtual area instance),
a description of the hierarchy of the interaction place (2.g., a description of how the
interaction room relates to a larger area), start and end times of the interaction, and a
list of all files and other data streams that are shared or recorded during the interaction.
Thus, for each realtime interaction, the interaction service tracks when it accurred,
where it occurred, and what happened during the interaction in terms of communicants
nvolved (e.q., entering and exiting), objects that are activaied/deactivated, and the files
that were shared.

[GO7 5] The interaction service also supports queries on the relationship database
36 subject to the capabilities of the requesting entities. The interaction service presents
the results of queries on the interaction database records in a soried order {e.g., most
frequent or most recent) based on virtual area. The query resuits can be used to drive a
frequency sort of contacts whom a communicant has met in which virtual areas, as well
as sorts of who the communicant has met with regardiess of virtual area and sorts of the
virtual areas the communicant frequents most often. The query results also may be
used by application developers as part of a heuristic systam that automates certain
tasks based on relationships. An example of a heuristic of this type is a heuristic that
permits communicants who have visited a particular virtuat area mors than five imes to
enter without knocking by default, or a heuristic that allows communicants who were
present in an area at a particular time to modify and delete files created by another
communicant who was present in the same area at the same time. Queries on the
ralationship database 36 can ba combined with other searches. For example, queries
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on the relationship database may be combined with queries on contact history data

generated for interactions with contacts using a communication system (e.g., Skype,

Facebook, and Flickr) that is outside the domain of the network infrastructure service

environment 30.

4. VIRTUAL AREAS

[0076] The communications application 26 and the network infrastructure service
environment 30 typically administer the realtime connections with network nodes in a
communication context that is defined by an instance of a virtual area. The virtual area
instance may correspond o an abstract (non-geometric) virtual space that is defined
with respect to abstract coordinates. Alternatively, the virtual area instance may
correspond 1o a visual virtual space that is defined with respect to one-, two- or three-
dimensional geometric coordinates that are associated with a particular visualization.
Abstract virtual areas may or may not be associated with respective visualizations,
whereas visual virtual areas are associated with respective visualizations.

[0077] As explained above, communicants typically are represented by
respective avatars in a virtuatl area that has an associated visualization. The avatars
move about the virtual area in response to commands that are input by the
communicants at their respective network nodes. In some embodiments, the
communicant’'s view of a virtual area instance typically is presented from the
perspective of the communicant’s avatar, and each communicant typically is able to
view any part of the visual virtual area around his or her avatar, increasing the level of
immersion that is experienced by the communicant.

[0078] FIG. 2 shows an embodiment of an exemplary network node that is
mplemented by a computer system 48. The computer system 48 includes a display
monitor 50, a computer mouse 52, a keyboard 54, speakers 56, 58, and a microphone
60. The display monitor 50 displays a graphical user inferface 62. The graphical user
interface 62 is a windows-based graphical user interface that can include multiple
windows, icons, and a pointer 64. In the illustrated embodiment, the graphical user
interface 62 presenis a two-dimensional depiction of a shared virtual area 66 that is
associated with a three-dimensional visualization representing an art gallery.
Communicants are reprasented in the virtual area 66 by respective avatars 68, 70, 72,
gach of which may have a respeactive role {e.g., a curator, an artist, and a visitor) in the
context of the virtual area 66.
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[0079] As explained in detail below, the virtual area 66 includes zones 74, 76, 78,
80, 82 that are associated with respective rules that govern the switching of realtime
data streams between the network nodes that are represented by the avatars 68-72 in
the virtual area 66. (During a typical communication session, the dashed lines
demarcating the zones 74-82 in FIG. 2 are not visible to the communicants aithough
there may be visual cues associated with such zone boundaries.} The switching rules
dictate how local connection processes executing on each of the network nodes
establishes communications with the other network nodes based on the locations of the
communicants’ avatars 68-72 in the zones 74-82 of the virtual area 66.

[GO80] A virtual area is defined by a specification that includes a description of
geometric elements of the virtual area and one or more rules, including switching rules
and governance rules. The swilching rules govern reallime stream conneactions
between the netwark nodes. The governance rules control a communicant’s access to
resources, such as the virtual area itself, regions with the virtual area, and objects within
the virtual area. In some embodiments, the geometric elements of the virfual area are
described in accordance with the COLLADA ~ Digital Asset Schema Release 1.4.1 April
2006 specification (available from hitp:/iwww khronos.org/colladal), and the switching
rules are described using an extensible markup language (XML} text format {referred to
hersin as a virtual space description format (VSDL}) in accordance with the COLLADA
Streams Reference specification described in US Application Nos. 11/923,629 and
111923,634.

[0081] The geomstric elements of the virtual area typically include physical
geometry and collision geometry of the virtual area. The physical geometry describes
the shape of the virtual area. The physical geomstry typically is formed from surfaces of
triangles, quadniaterals, or polygons. Colors and textures are mapped onto the physical
geometry to create a more realistic appearance for the virtual area. Lighting effects
may be provided, for example, by painting lights onto the visual geometry and modifying
the texture, color, or intensity near the lights. The collision geometry describes invisible
surfaces that determine the ways in which objects can move in the virtual area. The
collision geometry may coincide with the visual geometry, correspond {0 a simpler
approximation of the visual geometry, or relate to application-specific requirements of a
virtual area designer.

[G082] The swiiching rules typically include a description of conditions for

connecting sources and sinks of realtime data streams in terms of positions in the virtual
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area. Each rule typically includes attributes that define the realtime data stream type to
which the rule applies and the location or locations in the virtual area where the rule
applies. In some embodiments, each of the rules optionally may include one or more
attribuies that specify a required role of the source, a required role of the sink, a priority
level of the stream, and a requested stream handling topology. In some embodiments,
if there are no explicit switching rules defined for a particular part of the virtual area, one
or more implicit or default switching rules may apply to that part of the virtual area. One
examplary default switching rule is a rule that connects every source to every
compatible sink within an area, subject to policy rules. Policy rules may apply globally
to all connections between the client nodes or only to respective connactions with
individual client nodes. An exampie of a policy rule is a proximity policy rule that only
atlows connections of sources with compatible sinks that are associated with respective
objects that are within a prescribed distance (or radius) of each other in the virtual area.

[0083] In some embodiments, governance rules are associated with a virtual area
{o conbrol who has access (o the virtual area, who has accass to its contents, what is the
scope of that access {o the contents of the virtual area (e.g., what can a user do with the
contents), and what are the follow-on consequences of accessing those contents {e.g.,
record keeping, such as audit logs, and payment reguirements). In some embodiments,
an entire virtual area or a zone of the virtual area is associated with a “governance
meash.” In some embodiments, a govermnance mesh is implemented in a way that is
analogous to the implementation of the zone mesh described in US Application Nos.
11/823,629 and 11/923,634. A govemance mesh enables a software application
developer to associate governance rules with a virtual area or a zone of a virtual area.
This avoids the need for the creation of individual permissions for every file in a virtual
area and avoids the need o deal with the complexity that potentially could arise when
there is a need to treat the same document differently depending on the context.

[0084] In some embodiments, a virlual area is associated with a governance
meash that associates one or more zones of the virtual area with a digital rights
management {(DRM) function. The DRM function controls access to one or more of the
virtual area or one or more zones within the virtual area or objects within the virtual
arga. The DRM function is triggered every time a communicant crosses a govemance
mesh boundary within the virtual area. The DRM function determines whether the
friggering action is permitted and, if so, what is the scope of the permitted action,

whether payment is needed, and whether audit records need to be generated. In an
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exemplary implementation of a virtual area, the associated governance mesh is
configured such that f a communicant is able to enter the virtual area he or she is able
to perform actions on all the documents that are associated with the virtual area,
nciuding manipuiating the documents, viewing the documents, downloading the
documents, deleting the documents, modifying the documents and re-uploading the
documents. In this way, the virtual area can become a repository for information that
was shared and discussed in the context defined by the virtual area,

[0085] Additional details regarding the specification of a virtual area are
described in US Application Nos. 61/0427 14 (which was filed on April 4, 2008),
11/923,629 (which was filed on Qctober 24, 2007), and 11/923,634 (which was filed on
October 24, 2007).

5. COMMUNICATIONS APPLICATION

[0086] In some embodiments, the communications application 26 includes:
a. local Human Interface Devices (HIDs) and audio playback devices;
b. & 503D graphical display, avatar, and physics engine;
c. a system database and storage facility.

a. Local Human Interface Devices (HIDs) and Audio Playback Devices

[0087] The local HIDs enable a communicant to input commands and other
signails into the client network node while participating in a virtual area communications
sassion. Exemplary HiDs include a computer keyboard, a computer mouse, a touch
screen display, and a microphone.

[0088] The audio playback devices enable a communicant to playback audio
signais that are received during a virtual area communications session. Exemplary
audio playback devices include audio processing hardware {e.g., a sound card) for
manipulating (e.g., mixing and applying special effects) audio signais, and speakers for

outputting sounds.
b So3D Graphical Display, Avatar, and Physics Engine

[0088] The So3D engine is a three-dimensional visualization engine that controls
the presentation of a respective view of a virtual area and objects in the virtual area on a
display monitor. The Sa3D engine typically interfaces with a graphical user interface
driver and the HID devices to present the views of the virtual area and to allow the

communicant to control the operation of the communications application 26.
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[0090] In some embodiments, the So3D engine receives graphics rendering
instructions from the area service. The So3D engine also may read a local
communicant avatar database that contams images needed for rendering the
communicant’s avatar in the virtual area. Based on this information, the So3D engine
generates a visual representation {i.¢., an image) of the virtual area and the objecis in
the virtual area from the point of view {position and orentation) of the communicant’'s
avatar in the virtual area. The visual representation typically is passed to the graphics
rendering components of the operating system, which drive the graphics rendering
hardwars to render the visual representation of the virtual area on the client network
node.

[0021] The communicant can control the presented view of the virtual area by
inputting view control commands via a HID device (e.g., a computer mouse). The So3D
angine updates the view of the virtual area In accordance with the view control
commands. The S03D engine also updates the graphic representation of the virtual
area on the display monitor in accordance with updated object position information
received from the area service 26.

c. System Database and Storage Facility

[0082] The system database and storage facility stores vatious kinds of
information that is used by the platform. Exemplary information that typically is stored
by the storage facility includes the presence database, the relationship database, an
avatar database, a real user id (RUID) database, an art cache database, and an area
application database. This information may be stored on a single network node or it
may be distributad across multiple network nodes.

=3 CLIENT NODE ARCHITECTURE

[0OG3] A communicant typically connects to the network 18 from a client network
node. The client network node typically is implemented by a general-purpose computer
system or a dedicated commumnications computer system {or “console”, such as a
network-enabled video game console). The client network node executes
communications processeas that establish realtime data stream connections with other
network nodes and typically executes visualization rendering processes that present a
view of each virfual area entered by the communicant.

[0084] FIG. 3 shows an embodiment of a client network node that is implemented

by a computer system 120, The computer system 120 includes a processing unit 122, a
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system memory 124, and a system bus 126 that couples the processing unit 122 to the
various components of the computer system 128. The processing unit 122 may include
one or more data processors, each of which may be in the form of any one of various
commercially available computer processors. The system memory 124 includes one or
more computer-readable media that typically are associated with a software application
addressing space that defines the addresses that are available to software applications.
The system memory 124 may include a read only memory (ROM) that stores a basic
input/foutput system (BIOS) that contains start-up routines for the computer system 120,
and a random access memory (RAM). The system bus 126 may be a memory bus, a
peripheral bus or a local bus, and may be compatible with any of a variety of bus
protocals, including PCI, VESA, Microchannel, 1ISA, and EISA. The computer system
120 also includes a persistent storage memory 128 {e.g., & hard drive, a floppy drive, a
CD ROM drive, magnetic tape drives, flash memary devices, and digital video disks)
that is connected to the system bus 126 and confains one or more computer-readable
media disks that provide non-volatile or persistent storage for data, data structures and
computer-executable instructions.

[0005] A communicant may interact {e.g., nput commands or data} with the
computer system 120 using one or more input devices 130 (e.g. one or more
keyboards, computer mice, microphones, cameras, joysticks, physical motion sensors
such Wi input devices, and touch pads). Information may be presented through a
graphical user interface (GUI) that is presented to the communicant on a display
monitor 132, which is conirolled by a display controller 134. The computer system 120
aiso may include other input/output hardware {e.q., peripheral output devices, such as
speakers and a printer). The computer system 120 connects {0 other network nodes
through a network adapter 136 {also referred to as a "network interface card” or NIC).

[0096] A number of program modules may be stored in the system meamory 124,
including application programming interfaces 138 (APis), an operating system (OS) 140
(2.g., the Windows XP® operating system available from Microsoft Corporation of
Redmond, Washington U .8 A)), the communications application 28, drivers 142 (8.g.. a
GUI driver), network transport protocols 144, and data 146 (e.g., input data, output data,

program data, a registry, and configuration settings).
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7. SERVER NODE ARCHITECTURE

[0097] In some embodiments, the one or more server network nodes of the
virtual environment creator 16 are implemented by respective gensral-purpose
computer systems of the same type as the client network node 120, except that each
server network node typically includes one or more server software applications.

[0100] In other embodiments, the one or more server network nodes of the virtual
environment creator 16 are implemented by respective network devices that perform

edge serwvices (e.q., routing and switching).
B. EXEMPLARY COMMUNICATION SESSION

[0101] Referring back to FIG. 2, during a communication session, each of the
chent network nodes generates a respective set of realtime data streams {(e.g., motion
data streams, audio data streams, chat data streams, file transfer data streams, and
video data streams). For example, each communicant manipulates one or more input
devices {e.qg., the computer mouse 52 and the keyboard 54) that generate motion data
streams, which confrol the movement of his or her avatar in the virtual area ©66. In
addition, the communicant’s voice and other sounds that are generated locally in the
vicinity of the computer system 48 are captured by the microphone 60. The microphone
60 generates audio signals that are converted into realtime audio streams. Respective
coples of the audio streams are transmitted {o the other network nodes that are
reprasented by avatars in the virtual area 66. The sounds that are generated locally at
these other network nodes are converted into realtime audio signals and transmitted to
the computer system 48. The computer system 48 converts the audio streams
generated by the other network nodes into audio signals that are rendered by the
speakers 56, 58. The motion data streams and audio streams may be transmitted from
each of the communicant nodes to the other client network nodes either directly or
indirectly. In some stream handling topologies, each of the client network nodes
receives copies of the realtime data streams that are transmitted by the other client
network nodes. in other stream handling topologies, one or more of the clieni network
nodes receives one or more stream mixes that are derived from reaitime data streams
that are sourced {or originated) from other ones of the network nodes.

[0102] In some embodiments, the area service maintains globat state information
that includes a current specification of the virtual area, a current register of the objects
that are in the virtual area, and a list of any stream mixes that currently are being
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generated by the network node hosting the area service. The objects register typically
includes for each object in the virtual area a respeactive object identifier (e.g., a label that
umguely identifies the object), a connection handle (e.g., a URI, such as an IP address)
that enables a network connection {0 be established with a network node that is
associated with the object, and interface data that dentifies the realtime data sources
and sinks that are associated with the object (e.g., the sources and sinks of the network
node that is associated with the object). The objects register also typically includes one
or more optional role identifiers for each object; the role identifiers may be assigned
axplicitly 10 the objects by sither the communicants or the area service, or may be
inferred from other atiributes of the objects or the user. In some embodimants, the
objects register also includes the current position of each of the objects in the virtual
area as determined by the area service from an analysis of the realtime motion data
streams receivaed from the network nodes assaciated with objects in the virtual area. In
this regard, the area service receives realtime motion data streams from the network
nodes associated with objects in the virtual area, tracks the communicants’ avatars and
other objects that enter, leave, and move around in the virtual area based on the motion
data. The area service updates the objects register in accordance with the current
locations of the tracked objects.
[0103] In the process of administering realime data stream connections with

other network nodes, the area service maintains for each of the client network nodes a
set of configuration data, including interface data, a zone list, and the positions of the
objects that currently are in the virtual area. The interface data includes for each object
associated with each of the client network nodes a respective list of all the sources and
sinks of realtime data stream types that are associated with the object. The zone list is
a register of all the zones in the virtual area that currently are occupied by the avatar
associated with the corresponding client network node. When a communicant first
enters a virtual area, the area service typically initializes the current object positions
database with position initialization information. Thereafter, the area service updates
the current object positions database with the current positions of the objects in the
virtual area as determined from an analysis of the realtime motion data streams

received from the other client network nodes sharing the virtual area.
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V. INTERFACING WITH A SPATIAL VIRTUAL COMMUNICATION
ENVIRONMENT

A INTRODUCTION

[0104] In addition to the local Human interface Device (HID) and audio playback
devices, the S03D graphical display, avatar, and physics engine, and the system
database and storage facility, the communications application 26 also includes a
graphical navigation and interaction interface (referred to herein as a “sesker interface”)
that interfaces the user with the spatial virtual communication environment. The seeker
interface includes navigation controls that enable the user to navigate the virtual
environment and interaction controls that enabie the user to control his or her
interactions with other communicants in the virtual communication environment. The
navigation and interaction controls typically are responsive {o user selections that are
made using any type of input device, including a computer mouse, a touch pad, a touch
screen display, a keyboard, and a video game controller. The sesker interface is an
application that operates on each client network node. The seeker inferface is a small,
lightweight interface that a user can kesp up and running all the time on his or her
deskiop. The seeker interface allows the user to launch virtual area applications and
provides the user with immediate access to realtime contacts and realtime collaborative
places (or areas). The seeker interface is integrated with reaitime communications
applications and/or realtime communications components of the underlying operating
system such that the seeker interface can initiate and receive realtime communications
with other network nodes. A virtual area is integrated with the user’s desktop through
the sesker interface such that the user can upload files into the virttual environment
created by the virtual environment creator 16, use files stored in association with the
virtual area using the native client software applications independently of the virtual
environment while still present in a virtual area, and more generally treat presence and
position within a virtual area as an aspect of their operating environment analogous to
other operating system functions rather than just one of several applications.

[0108] FIG. 4 shows an embodiment of a methaod of interfacing the user with the
spatial virtual communication environment. In accordance with this method, a spatial
fayout of zones of a virtual area in a network communication environment is displayed
on the display monitor 132 {FIG. 4, block 150). A user can have a respective presence
i each of one or more of the zones. Each of the zones can be used to define a

respective spatial state in which the user can have a presence. The zones typically are
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associated with a respective identifier (zone_ID) and one or more rules goveming one
or more of the user's interactions with the virtual area and with other communicants.
Navigation controls and interaction controls are presented on the display monitor 132
(FIG. 4, block 152). The navigation controls enable the user to specify where to
establish a presence in the virtual area and the interaction controls enable the user {o
manage interactions with one or more other communicants in the network
communication environment, A respective presence of the user is established in each
of one or more of the zones in response (o input received via the navigation controls
(FIG. 4, block 154). In some embodiments, this process involves creating for each of
the zones one or more interaction database records that assovciate a respective zone
identifier (zone_ID) with each of the communicants that have a presence in the zone.
Respective graphical repraesentations of the communicants in each of the zones where
the communicants respectively have presence are depicted on the display monitor 132
(FIG. 4, block 158). The communicanis typically are represented by two- or three-
dimensionatl avatar images, which may represent the communicants pssudo-realistically
{e.g., with human-like forms) or iconographically {e.g., with circular or spherical sprites
or other icons).

[0108] The spatial virtual communication environment typically can be modeled
as a spatial hierarchy of places {(also referred to herein as "locations”) and objects. The
spatial hierarchy includes an ordered sequence of levels ranging from a top levelto a
bottom level. Each of the places in a successive one of the levels of the spatial
hierarchy is contained in a respective one of the places in a preceding one of the levels.
Each of the objects in the spatial hierarchy is contained in a respective one of the
piaces. The levels of the spatial hierarchy {ypically are associated with respective
visualizations that are consistent with a geocgraphical, archifectural, or urban metaphor,
and are iabeled accordingly. The zones of each virtual area are defined by respective
meshes,; some of which define elements of a physical environment {e.g., spaces, such
as rooms and courtyards, that are associated with a building} that may contain objects
{e.g., avatars and props, such as view screen objects and conferencing objects).

[0107] The navigational controls of the seeker interface allow the user {o traverse
a path through the virtual environment in accordance with a navigational model that is
tied to the underlying spatial hierarchy of places and objects. The network infrastructure
service environment 30 records the path traversed by the user. In some embodiments,

the network infrastructure service environment 30 records a history that includes a
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temporally ordered list of views of the virtual area that are presented {o the user as the
user navigates through the virtual area. Each view typically corresponds to a view of a
respective renderable zone of the virtual area, In these embodiments, the navigation
controls enable the user {0 move 10 selected ones of the zones in the history. The
navigation controls also include a graphical representation of a depth path that shows
the location in the spatial hierarchy that corresponds to the user's current view of the
virtual area. In some embodiments, the graphical representation of the depth path
includes a respective user-selectable link to a respective view of each of the preceding
levels in the spatial hierarchical model of the virtual area above the current view.

[G10G8] The interaction controls of the sesker interface allow the user to manage
interactions with other communicants. The interaction options that available to the user
typically depend on the zones in which the user has a presence. Insome
embodiments, the interaction aptions that are available to communicanis who have
presence in a particular zone are different from the options that are available to other
communicants who do not have presence in that zone. The level of detaill and
interactivity of the user typically depend on whether or not the user has a presence the
particular zone. In one exemplary embodiment, i the user is outside the virtual area,
the user is provided with a minimal level of detail of the interactions occurring within the
virtual area (e.¢., the user can see an outling of the floarplan, background textures, and
piants of the area, but the user cannot see where other communicanis are present in
the area); if the user is within the virtual area but outside a particular zone of the area,
the user is provided with a medium level of detail of the interactions occurring within the
particular zone {e.g., the user can see where other communicants are present in the
area, see a visualization of their current states -- {alking, typing a chat message,
whether or not their headphones and microphones are turned-on - and see whether
any of the view screens arg active); if the user is within the particular zone of the ares,
the user is provided with full level of detail of the interactions occurring with the
particular zone {e.¢., the user can see a thumbnail of the file being shared on a view
screen, hear and speak with other communicants in the area, and see elements of a log
of chat messages that were generated by communicants in the zone). In some
embodiments, the switching and governance rules that are associated with the zones of
the virtual area control how the network infrastructure services distinguish between

those who have presence in the particular zone from those who do not.
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B. NAVIGATING AND INTERACTING IN A SPATIAL VIRTUAL
COMMUNICATION ENVIRONMENT

1. BASIC NAVIGATION AND INTERACTION MODEL

[0108] FIG. 5 shows an embodiment 160 of the seeker interface that is displayed
in a window 162 and includes one or more tabs 164, each of which has a browsing area
166 and a toolbar 168,

[0110] Each of the tabs 164 typically is associated with a respective view of the
virtual environment. In the Hllustrated embodiment, the view presented in the table 164
{labeled "My Areas’) is associated with a respective set of virtual areas, which may be a
default set of virlual areas in the virtual environment or it may be a set of virtual areas
that is identified by a respective filler on the interaction database. In particular, the tab
164 is associated with a set of three virtual areas (i.e., Acme, Sococo Help Area, and
Personal Space), which may be a default set of areas that are associated with the user
or may be identified by a filter that identifies all of the areas that are associated with the
user {e.g., all of the areas in which the user has interacted). Additional tabs may be
created by selecting the "+ button 170.

[0111] The browsing area 166 of each tab shows graphic representations of the
elements of the virtual environment that are associated with the tab. For example, in
the ilustrated embodiment, the browsing area 166 shows top-level views 172, 174, 176
of the virtual areas that are associated with the tab 1684, The user may navigate to the
next lower level in the spatial hierarchical model of any of the virtual areas by selecting
the corresponding graphic representation of the virtual area.

[0112] The toolbar 168 includes an adaptive set of navigational and interaction
tools that automatically are selected by the seeker interface based on the current
jocation of the user in the virtual environment. In the illustrated embodiment, the toolbar
168 includes a back button 178, a forward button 180, a placemarks button 182, and a
home button 184, The back button 178 corresponds to a backward control that enables
the user to incrementally move backward 1o preceding ones of the zones in the history
of the zones that were traversed by the user. The forward button 180 corresponds {o a
forward control that enables the user {o incrementally move forward {0 successive ones
of the zones In the history of the zones that were traversed by the user. The
placemarks button 182 provides a placemarking control for storing links to zones and a
placemark navigation control for viewing a list of links to previously placemarked zones.

In response {0 a user selection of the placemarking control, a placemark is created by
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storing an image of the location shown in the current view in association with a hyperlink
to the correspending location in the virtual area. In response o a user selection of the
placemark navigation controd, a placemarks window is presentad 1o the user. The
placemarks window includes live visualizations of all locations that have besn
placemarked by the user. Each of the images in the placemarks window is associated
with a regpective user-selectable hyperlink. In response to user selection of one of the
hyperlinks in the placemarks window, a view of the virtual area corresponding to the
jocation associated with the selected hyperlink is automatically displayed in the
browsing area 166 of the seeker interface window 162. The home bution 184
corresponds to a control that returns the user 1o a view of a designated *home” location
in the virtual environment {e.g., the view shown in FIG. 5).

[0113] Referring to FIG. 6, in response {0 a user selection of the graphic
representation 172 of the Acme virfual area shown in FIG. 5, the platform moves the
user into a default zone of the virtual area, automatically establishes a presence for the
user in the defaulf zone, and automatically establishes a network connection between
the user and each of the other communicants occupying the selected zone. Based on
the switching rules established by the area designer, the platform multiplexes the
specified realtime data streams (e.g., streams from the microphones and speakers) of
all the communicants in default zone such that they can both see each others’ sprites or
avatars and communicate with {€.q., speak to and hear) each other.

[0114] The seeker interface shows a top or floorplan view of the Acme virlual
arga in the browsing area 166 of the tab 164 and provides the user with a default set of
interaction options. In the illustrated embodiment, a presence automatically is
established in a courtyard zone 190 of the virtual area, and the user's microphone and
default speakers (e.g., headphones) are turned-on. In the floorptan view shown in FIG.
8, the user is represented by a circular sprite 192; the other users in the Acme virfual
area also are represented by respective circular sprites 184-202. The state of the
user's speakers is depicted by the presence or absence of a headphones graphic 203
on the user's sprite 192 when the speakers are on, the headphones graphic 203 is
present and, when the speakers are off, the headphones graphic 203 is absent. The
state of the user's microphone is depicted by the presence or absence of a microphone
graphic 206 on the user’s sprife 192 and a series of conceniric circles 204 around the
user's sprite 192: when the microphone is on, the microphone graphic 206 and the

concentric circles 204 are present and, when the microphone is off, the microphone
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graphic 206 and the concentric circles 204 are absent. The headphones graphic 203,
the concentric circles 204, and the microphone graphic 206 serve as visual reminders of
the states of the user's sound playback and microphone devices.

[0115] In addition to the backward button 178, the forward button 180, the
placemarks button 182, and the home button 184, the toolbar 168 also includes a series
of one or more breadcrumb buttons 207 that onginate from and include the home button
184. The breadcrumb butions 207 correspond to a hierarchical sequence of
successive, user-selectable links. Each of the successive links corresponds {o a view of
a respective level in the hierarchical model of the virtual area in which each successive
level is contained by preceding ones of the levels. In tha illustrated embodiment, the
breadcrumb budtons 207 include the home button 184 and an Acme button 208 that
corresponds 10 the current view of the Acme virtual area shown in FIG. 6. The
breadcrumb buttons 207 provide the user with single button selection access {o
respective views of different levels of the virtual environmeni. The toolbar 168
additionally includes a button 210 and a settings button 212.

[0116] When an area is selected or in focus, the button 210 appears as an
iconographic representation of two people and is labeled "members,” and allows
members and moderators {o see the list of people associated with an area. When an
audio or chat zone is in focus, the button 210 has a different image (e.g., an image of an
arrow pointing downward onto a plane to represent the operation of getting) and is
labeled “get”. Inresponse to a user selection of the button 210, a list of all the members
of the Acme virtual area 166 is displayed in a user interface. The user may select any
of the communicants in the list and click a get button that is presented in the user
interface; in response, the platform fransmits an invitation to the selected communicant
ta join the user in a designated one of the zones.

[0117] The settings button 212 provides the user with access {o a set of conirols
for specifying default settings that are associated with the current area.

[0118] The user may navigate from the view of the Acme virtual area shown in
FIG. 6 back to the view shown in FIG. 5 in a variely of different ways. For example, the
user may select any of the back button 178, the home button 184, or any pari of the
zone 211 that is outside the boundary of the graphic representation of the Acme virtual
area shown in FIG. 6.

[G119] The user may navigate 1o any of the zones of the Acme virtual area. In

some embodimeants, in order o move to a zone, the user transmits g command {o
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execute one of the zones displayed on the monitor, {e.g., by selecting the zone and
then clicking the Enter bution (in the toolbar), or, as a shortecut, double-clicking the zone)
and, in response, the platform depicts the user's avatar in the zone corrasponding to the
zone object. In response to the zone execution command, the sesker interface outlines
the zone (indicating to the user that it is selected) and updates the breadcrumb buttons
207 to show the selected zone location in the hierarchy. Toolbar buttons specific to the
selection will also appear to the right of the breadcrumb buttons 207.

[0120] The user also may interact with any objects {e.q.. a screen, table, or file}
that are present in a zone. In some embodiments, in order to interact with an object, the
user fransmits a command 1o execute one of the objects displayed on the monitor, {e.g.,
by selecting the object and then clicking the View button {(in the toolbar), or, as a
shortcut, double-clicking the object) and, in response, the platform performs an
operation with respect to the object (e.q., present a zoomead-in view of the object, open
an interaction interface window, etc.). Inresponse {0 the object execution command,
the seeker interface outlines or otherwise highlights the prop {(indicating to the user that
it is selected) and updates the breadcrumb buttons 207 to show the selecied object
location in the hierarchy. Toolbar buttons specific 1o the selection will also appear to the
right of the breadcrumb buttons 207.

[0121] As shown in FIG. 7, in some embodiments, in response to the user
entering a Main space 213, the platform automatically establishes a network connection
between the user and each of the other communicants occupying the selected zone.
The user aiso may enter {and thereby establish a presence in) a space by selecting the
space and clicking the Enter button; this causes the platform to move the user's sprite
from its current iocation (t.e., Courtyard) to the selected space {i.e., Main) (see FIG. 8).
The settings of user's speakers and microphone typically do not change when the user
is moved from one location to another.

[0122] After the user has moved into the Main space 213 {(see FIG. 8), the user
may navigate to a different view of the virtual area by inputting a command to execute
{typically double-clicking) any part of the current view surrounding the Main space 213,
For example, in response {0 a user double-clicking of any part of the zone 211 that is
outside the boundary of the Main space 213 and the Acme virtual area, the seeker
interface displays the zoomed-out view of the Acme virfual area that is shown in FIG. 8.
The user also may navigate 1o a different view of the virtual area by selecting another

space in the virtual area {e.g., the West Conference space 214, the East Conference
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space 215, or the Courtyard space 120) and by clicking Enter, by double-clicking the
zone, or by selecting one of the breadcrumb buttons 207 {&.g., the Acme breadcrumb
button 208).

[0123] In some embodiments, navigating to a different view changes the user's
presence state, whereas panning and zooming only changes the user's view state. In
some cases, navigating will also change view state as a convenience to the user. The
following examples iflustrate this interface feature.

» Exampie 1: User is in the Courtyard, selects Main, and clicks the Enter
button {or double-clicks Main), The user is now present in the Main space
and is no longer present in the Courtyard space. The user's view of the
map doesn’t change except to paint his avatar in his new position {and
any other changes that relate to the capabilities he now has because of
his new location).

» Example 2: User is in Main, selects a Viewscreen, and clicks View {or
double-clicks the Viewscreen). The user continues to be present in Main,
The user’'s seeker window updates {0 show the contents of the
Viewscreen.

[0124] In other embodiments, the navigation {o a different view does not affect

the presence of the user in the Main space 213.

[0125] Referring back to FIG. 8, in response {o the context change resulting from
the user's entry into the Main space 213, the toolbar 168 automatically is modified to
include a leave button 216, In response to a user selection of the leave button 216, the
user's presence in the Main space 213 is terminated and the user's avatar 192 is
removed from the Main space 213, as shown in FIG. 10. After the user has left the
Main space 213, the leave button 216 automatically is removed from the toolbar 168
because it is no longer relevant in the current selection.

[0126] After the user has moved info the Main space 213 (see FIG. 8), the user
may toggle one or both of the headphones button 218 and the microphone button 220 in
order to selectively turn-on and turm-off one or both of the user's speakers and
microphone. As shown in FIG. 11, the headphones graphic 203, the concentric circles
204 around the user’s sprite 192, and the microphone graphic 206 on the user's sprite
192 are omitted when the user's speakers and microphone both are turned-off.
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2. CHAT INTERACTION MODEL

[0127] Referring to FIG. 12, the user may initiate a chat with the communicants in
the zone by selecting a chat button 222 in the {oolbar 168. In response to a user
selection of the chat button 222, a separate chat window 224 is opened. The chat
window 224 includes a toolbar 226, a chat log area 228, a text box 230, and a Send
button 232. The toolbar 226 includes an independent set of navigation and interaction
controt buttons, including a headphones button 234 for {oggling on and off the user's
speakers, a microphone button 236 for toggling on and off the user's microphone, a get
bufton 238 for getting people (discussed above), a minimap button 240 for opening a
minimap view {discussed below), a leave button 242 for leaving the current zone
(discussed above), and a rooms button 244 for opening a separate navigation interface
window that displays a list of spaces (e.g., rooms) in the virtual area {discussed below).
As shown in FIGS. 12-14, the chat log area 228 displays a log of events that are
associated with the currently active space {i.e., Main) and sequences of text messages
that the user has exchanged with other communicants in the currently active space {ie.,
Main). An exemplary set of events that are recorded in the chat log area 228 include
changes in the presence status of communicants in the currently aclive space and
changes in the speaker and microphone setlings of the communicants in the currently
active space. The user may enter text messages in the text box 230 and {ransmit the
textt messages (o the other communicants in the currently active space by selecting the
Send button 232, In some embodiments, the communicants in a particular room zone
send their chat message to all other communicants in a separate chat zone {(which often
shares a similar boundary with the room zone}. in this way, a given room can have
more than one chat zone and a chat zone can span more than one room if the needs of
the application require it.

[0128] As shown in FIG. 15, the user may toggle the minimap butfon 240 in the
chat window 224 to open a minimap 246 that shows a view of the currently active space
in the chat window 224. The minimap view 246 shows a view of the currently aclive
area (Le., the Main space 213) as well as adjacent areas of the virtual area. The
minimap 246 provides the same type of navigation functionality as the browsing area
166 of the tab 164. For example, the user may inputting a command to execuie
{typically by double-clicking) a space represented in the minimap 246 {o navigate to the
corresponding space of the virtual area; and the user also may inpufting a command to
execute (typically by double-clicking) a region surrounding the currently presented
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space in order to navigate 1o a view of the next higher level in the hierarchical spatial
modetl of the virtual area. The minimap 248 also includes an open in seeker button 248
for opening the currently selected zone in the seeker window.

[0128] Referring to FIGS. 16-18, the chat window 224 is separate and distinct
from the seeker interface window 168, The chat window 224 can overlap the seeker
interface window 168 (FIG. 15) and vice versa (FIG. 16). The seeker interface window
168 can be closed, and the user can continue to interact with other communicants (FIG.
17) and navigate o other spaces in the virtual area (FIG. 18) using the interface
controls available through the chat window 224. FIG. 18 shows the situation in which
the user has navigated io a view of the East Conference space 215 by double-clicking
on the corresponding region of the minimap 246, and the platform has established a

prasence for the user in the East Conference space 215
3. GET INTERACTION MODEL

[0130] Referring to FIG. 18, in response {0 a user selection of the get button 210,
a list of available communicants is displayed in a separate pop-up window 250, The get
button 210 is presented in association with a respective one of the zones in which the
user has presence. Inresponse o a user selection of one of the communicants in the
fist of available communicants, the platform transmits an invitation to the selected
communicant {o join the user in the respective zone. For example, FIG. 19 shows a
situation in which the get button 210 is presented in association with the Main space
{where the user has a presence). The user has selected "Elizabeth Baker” in the list of
available communicants displayed in the window 250. In response to the selection of
the Send button 251, the platform transmits an invitation to the communicant associated
with the name Elizabeth Baker to join the user in the Main space 213 (e.q., "Please join

me in Main.”}.
4, CONTACTS WINDOW

[0131] In some embodiments, the seeker interface additionally includes a
contacts window that has a get button and a list of contacts that are associated with the
user, along with an indication of respective ones of the zones in which the contacts
have presence. The user can select one or more of the contacts in the list and, in
response 1o a user selection of the get button, the system transmits an invitation to each
of the selected contacts to join the user in a respective one of the zones in which the

user has presence.
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[0132] In some embodiments, the graphic representations of the other
communicants in a space are selectable like other objects. For example, in response to
a user selection of one of the graphical representations of the other communicants, the
sesker inferface displays a contacts window that contains information and user-
selectable controls relating 1o the communicant associated with the selected graphical
representation. The user selectable controls include a mute button that enables the
user to selectively mute audio signals received from the communicant associated with
the selected graphicat representation.

[0133] FIG. 20 shows an exemplary contacts window 247 that allows a user {o
view his or her communication history with any of his or her realtime contacts. In
response 1o the positioning of 2 mouse pointer over the contact's avatar, the platform
opens the contacts window 247, which displays all the recent communications history
with that communicant {(e.g., text chat, voice conversations, files shared eic). In the
ilustrated embodiment, the interface contains a recent text chat with Karen in which the
messages between the user and Karen are listed vertically in chronological order, with
the user's messages displayed in lefi-ghifted message blocks and Karen's messages
displayed in right-shifted message blocks. The inferface also displays the basic
methods for connecting with another user on Sococo;

« (o ~takes the user to the place where that contact is

+ Get - brings that communicant into the place the useris in

+ Text - sends an instant message

»  Whisper - sends a short voice message (scrap of voice) that s mixed info a

contact's headset such that only the contact can hear it. The HUD shows the
user where the contact is and what the contact is doing and, thereby,
provides the user with useful context information that can inform the user’s
selection of the content of the voice message.

The platform typically includes smart defaults such that the user can Go or Get peopls
that the user communicates with continuousty, but might have to ask permission to Go
to or Get a communicant that is a more casual contact. Additional details regarding the
construction and operation of embodiments of this type are contained in U.S. Patent
Application No. 61/042714, filed April 4, 2008 (see, e.¢.. § Vil entitled "HEADS-UP
DISPLAY™).
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5. MINIMAP NAVIGATION AND INTERACTION

[0134] Referring to FIG. 21, in addition to the controls described above, the
toolbar 168 also includes a minimap button 254, The user may select the minimap
button 254 to open a minimap 258 that 1s overlaid on the view of the currently active
space. The minimap 256 shows a view of the virtual area from a perspective that is one
level higher in the hierarchical spatial model of a virtual area above the current view that
is presented in the browsing area 166 of the tab 164. In the exemplary situation shown
in FIG. 21, the currently active space is the Main space 213 and the view shown in the
minimap 256 corresponds to the fioorplan view of the Acme space, which is the next
higher level in the hierarchical spatial model of the virtual area above the view of the
Main space 213 shown in the browsing area 166. Every pixel in the minimap 256 1s
associated with a respective reference 1o a corresponding location in the view shown in
the minimap 256. In response to a user inputting a command to exscute (typicailly by
double-clicking) of any part of the minimap 256, the seeker interface presents a view of
the corresponding location in the browsing area 166 of the {ab 164 and (if the target is a
zone, moves the communicant to that new location). Thus, the user can double-click on
any part of the West Conference space 214, the Courtyard space 190, the East
Conference space 215, etc., and the seeker interface will present in the browsing area
166 a view of the selected space along with surrounding areas of the virtual area
mmediately adjacent the selecled space and move the user's presence there.

[0135] The user also can select any of the objects in the currently active area,
and the minimap 256 will update the toolbar to show commands relevant to the
selection.

[0136] For example, FIG. 22 shows a situation in which the user has double-
clicked a table object 258 in the view of the Main space 213 shown in FIG. 21, In
response (o the user's selection of the table object 258, the seeker interface presents in
the browsing area 166 of the tab 164 a zoomed-in view of the table object 258 and the
areas of the Main space 213 surrounding the {able object 258. In addition, the seeker
interface shows in the minimap 256 a view of the Main space 213 and the areas of the
Acme space surrounding the Main space 213, The breadcrumb buttons 207 shown in
the toolbar 168 of the tab 164 include a Table button 254 that corresponds to the
current level In the hierarchical spatial model of the virtual area. The {oolbar 168 also
mncludes an upload bution 261 that allows the user to upload a data file from the client
node 12 to a repository that is maintained by the network infrastruciure service
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environment 30. in response 1o a user selection of a data file to upload, the network
infrastructure service environment 30 stores the uploaded file in the repository and
creates a database record that associates the data file with the table object 258, Other
commuricants who enter the Main space 213 are able {0 view the contents of the
upioaded data file and, subject to governance rules associated with the Main space
213, optionally may be able to modify or delefe the data file.

[0137]FIG. 23 shows a situation in which the user has selected a file object 160
on the table object 258 in the view of the Main space 213 shown in FIG. 21 and clicked
View (or double-clicked the file object). In response {0 the user command, the seeker
interface presents in the browsing area 1686 of the tab 164 a zoomed-in view of the
contents of the data file associated with the file object 260 and areas of the table object
258 surrounding the file object 260. In addiion, the seeker interface shows in the
minimap 256 a view of the table object 258 and areas of the Main space 213
surrounding the {able object 258, The minimap 256 also shows a highlighted view 262
of the selected data file 260 on the table object 258, The breadcrumb buttons 207
shown in the toolbar 168 of the tab 164 include a proposal.pdf button 264 that
corresponds o the current level in the hierarchical spatial modet of the virtual area. The
toolbar 168 also includes a download button 266 that allows the user to download the
salected data file 260 from the repository that s maintained by the network
infrastructure service environment 30 to the client node 12.

[0138] FIG. 24 shows a situation in which the user has double-clicked a
conferencing object 270 on the table object 258 in the view of the Main space 213
shown in FIG. 21, In response to the user selection of the conferencing object 270, the
seeker interface presents in the browsing area 166 of the tab 164 aview of &
teleconferencing inferface 272 and areas of the table object 258 surrounding the
conferencing object 270. The teleconferencing interface 272 includes a text box 271 for
receiving a telephone number and a dial button 273 for fransmitting the telephone
number {0 a telephony service that connects the client node 12 1o a network node that is
associated with the telephone number. The seeker interface also shows in the minimap
256 a view of the table object 258 and arsas of the Main space 213 surrounding the
table object 258. The minimap 256 also shows a highlighted view 274 of the selecied
conferencing object 270 on the table object 258. The breadcrumb buitons 207 shown in
the toolbar 168 of the tab 164 include a Polycom button 276 that corresponds to the

current level in the hierarchical spatial model of the virtual area.



WO 2010/083119 PCT/US2010/020596
- 34 -

[0138] As shown in FIGS. 21-24, at the room level of the hierarchical spatial
modetl of the virtual area and lower, the minimap 256 is associated with the following
interaction and navigation controls that operate as described above: a speakers button
280, a microphone butlon 282, a chat button 284, a get (or people) bulton 286, and a
leave button 288.

[0140] In the embodiment shown in FIGS. 21-24, the minimap 256 s presented
as a picture~-in-picture view that is superimposed on the view of the successively lower
view of the hierarchical spatial model of the virtual area that is presented in the
browsing area 166 of the tab 164. In other embodiments, the minimap 256 may be
presented in a separate and discrete window that may be tiled over or under the main

window 162 or presented in a separate tab of the seeker interface window 162.
8. VIEW SCREEN OBJECTS

[0141] FIG. 25 shows a situation in which the user has double-clicked a wall
object 290 in the view of the Main space 213 shown in FIG. 21.

[0142] In response to the users command o execule the wall object 290, the
seeker interface presents in the browsing area 166 of the tab 164 a 2.5-dimensional
view of the contents of the wall object 280 and areas of the Main space 213 surrounding
the wall object 290. In the embodiment shown in FIG. 25, the selected wall object 290
corresponds to a North Wall of the Main space 213, The North Wall contains a pair of
view screen objects 289, 291 (labeled "27 and *3”, respectively) that are presented on
the North Wall object 200, The view screen objects 289, 281 can be used to present
the contents of data files that are associated with the North Wall of the Main space 213.
The 2.5-dimensional view also shows a West Wall object 283 and an East Wall objsct
295 that are located on the left and right sides of the North Wall object 290,
respectively. Each of the West Wall object 293 and the East Wall object 285 includes a
respective view screen object 293, 285 (labeled *1" and 47, respectively) that can be
used to present the contents of respective data files.

[0143] The interface also shows in the minimap 256 a view of the Main space
213 and areas of the Acme space surrounding the Main space 213. The minimap 256
atso shows a highlighted view 292 of the selected North Walil object 290 in the Main
space 213.

[0144] The breaderumb buttons 207 shown in the toolbar 168 of the tab 164
nclude a North Wall button 294 that corresponds to the current level in the hierarchical
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spatial model of the virtual area. The toolbar 168 includes a rotate left button 296 and a
rotate right button 288 that allow the user to rotate the current view eft and right by
ninety degrees (90°) so that the user can view the contents of different walls of the Main
space in the central viewing area of the 2.5-dimensional view of the Main space 213.
The user also can double-click a different one of the walls that are shown in the
minimap 256 in order 1o change the contents that are presented in the central viewing
area of the 2.5-dimensional view of the Main space 213.

[0148] FIG. 26 shows the seeker interface after the user has selected the view
screen object 291 (labeled "37) on the North Wall in the view of the Main space 213
shown in FIG. 25. The user may have executed the view screen object 291 either by
double-clicking any part of the view screen object 291 shown in the central viewing area
of the 2 5-dimensional view shown in the browsing area 166 of the tab 164 or by
doubte-clicking the corresponding view screen object in the minimap 2568 shown in FIG.
25 In response to the user double-clicking on the view screen object 281 shown in
FIG. 25, the browsing area 166 of the tab 164 shows a zoomed-in view of the view
screen object 291 and areas of the North Wall object 280 surrounding the view screen
object 291, as shown in FIG. 26. The user may double-~-click on any of the areas of the
North Wall object 290 surrounding the view screen object 281 in the browsing area 166
shown in FIG. 26 in order to return to the browsing area and minimap views of the Main
space 213 that are shown in FIG, 25, In the embodiment shown in FIG. 26, the
minimap 256 shows a 2.5-dimensional view of the contents of the wall object 290 along
with areas of the Main space surrounding the wall object 290, this view corresponds {o
the preceding level in the hierarchical spatial model of the virtual area. The breadcrumb
buttons 207 include a Screen 3 button 302 that corresponds o the current level in the
hierarchical spatial model of the virtual area. The {oolbar 168 includes a Share button
304 that allows a user to designate a shared data file whose contents will be presented
on the view screen object 291 (i.e., Screen 3) and thereby allow all communicants in the
Main space 213 to simuitaneously share the data file. The view screen object 291
shown in the browsing area 166 includes a Share link 306 that also allows the user to
designate the shared data file.

[0146] In response to a user selection of the Share button 304 or the Share link
306, the seeker inferface opens a separate Select Source interface window 310 that
allows the user o designate a data file whose contents will be shared on the view
screen object 291. The Select Source interface includes a text box 312 for receiving a
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data file identifier {(e.q., a local data file storage path name or a Uniform Resource
identfier (UR1)) and a Browse button 314 that enables the user to browse different
locations for the data file identifier. The data file identifier may be located on the client
node 12 or another network node. The Select Source interface window 310 also
includes a favorites button 316 that allows the user to browse a list of previously
bookmarked files, applications, or URIs for the data file identifier.

[0147] Referring to FIG, 28, after the user has selected a data file identifier in the
Select Source interface, the contents of the selected data file are displayed on the view
screen object 291 in both the browsing area 166 and the minimap 256. In the illustrated
embodiment, the designated data file corresponds to a PowerPoint® data file that
contains a slide of a pie chart. The user can terminate the presentation of the data file
on the view screen object 281 by selecting the clear icon 318.

7. MULTIPLE PRESENCE

[0148] Users are able to concurrently have a raspective presence in muitiple
locations in a virtual area. In this way, users can monitor and participate in the
interactions occurring in multiple locations at the same time. In some embodiments, the
user establishes a respective presence in each of multiple locations by inputting a copy
presence command through the sseker interface. In some embodiments, the user
inputs the copy presence command either by shift-clicking the target zone where the
user intends to establish an additional presence or by shift-clicking a reference (e.q., a
hyperlink} to the target zone (e.g., by shift-double-clicking a breadcrumb or placemark
that is linked o the target zone). Note that the user can shift-double click an object or
zone (since clicking would merely select it), whereas the user can merely shift-click a
reference, since the reference can't be selectad. In response to receipt of a copy
presence command in conneaction with a user selection of one of the zones displayed on
the maonitor, the system depicts a respective graphical representation of the user in the
selected zons while continuing to depict a respective graphical representation of the
user in each of the zones where the user had presence before the selection of the zone.
In some embodiments, each of the graphical representations of the user is depicted in a
respective view that is presented in a separate window on the display. The windows
may be associated with respective user-selectable tabs and, in response to a user
selection of any of the tabs, the seeker interface displays only content of the window
respectively associated with the selected tab in a common display area.



WO 2010/083119 PCT/US2010/020596
- 37 -

[0149] FIG. 29 shows the situation in which the user has shift-clicked a link {o the
Courtyard space 190 via the seeker interface window 162 shown in FIG. 28 (e.g., by
using the placamarks navigation control). In response to the shift-click selection of the
Courtyard space link, the platform creates a second seeker interface window 320 that is
independent and discrete from the first seeker interface window 162, The second
seeker interface window 320 is identical in all respects to the first seeker interface
window 162, except that it shows a copy 322 of the user's sprite in the view of the
Courtyard space 190 that is presented in the browsing area 324 of the second seeker
interface window 320. The sscond seeker interface window 320 includes one or more
tabs, each of which has a respective browsing area and a toolbar. The toolbar includes
a back button, a forward bution, a placemarks button, and a home bution. The toolbar
also includes a speakers button 326, which enable the user to independently control
jocal (i.e., at the client node 12) sound rendering of audio associated with the Courtyard
space 190, and a microphone button 328, which allows the user {o turn-on and turn-off
the microphone at the client node 12. In some embodiments, the platform allows the
user to selectively transmit local microphone signals to only one of the zones in which
the user has presence at a time.

[0150] The user can manipulate the second seeker interface window 320
independently of the first seeker interface window 162. For example, the user can close
the second seeker interface window 320 without affecting the first seeker interface
window 162 as shown in FIG. 30. The user also can move the second seeker interface
window 320 to a different location on the dispiay relative to the first window 162 as
shown in FIG. 31, Other window operations {e.q., resizing, tiling over or under other
windows) also can be performed on the second seeker interface window 320.

8. BROWSING AREAS AND SPACES

[0151] Referring to FIGS. 32 and 33, in addition to the seeker interface window
162, some embodiments allow the user (o open a separate navigation interface window
340 that provides the user with additional tools for navigating the virtual environment.
The navigation interface window 340 includes an Areas tab 342 and a Rooms tab 344.

[0152] As shown in FIG. 32, the Areas tab 342 shows a list of graphical
reprasentations of the virtual areas that are associated with the user {e.g., the Acme
area 172 and the Sococo Help Desk 174). The virtual area list may be a static list or i
may be generated dynamically based on the results of a query on the relationship
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database 36 for virtual areas that are associated with the user. In response to the
user's selection of any of the graphicatl representations of the virtual areas shown in the
Areas tab 342, the system automatically updates the view that is displayed in the seeker
interface window 162, the user's presence state, and the user's network connections to
reflect the user's entry into the selected area.
[0153] As shown in FIG. 33, the Rooms tab 344 shows a set of floating windows

380, 352 each of which is associated with a filtered list of the renderable zones of one
or more of the virtual areas that are associated with the user. In the illustrated
embodiment, the "Present At” window 350 is associated with a list of graphical
representations of all the renderable zones in which the user has a respective presence,
and the "All" window 352 is associated with a list of all of the renderable zones in each
of the virtual areas in which the user has a respective presence. Additional filtered lists
of spaces are possible. For example, in some embodimeants, the Rooms tab 344
includes a floating window that is associated with a list of graphical representations of
ail the renderable zones of a virtual area that are active {i.e., that have at least one
person in them). In some embodiments, the Rooms tab 344 includes a floating window
that 1s associated with a list of graphical representations of all the renderable zones that
the user has associated with a placemark {¢.g., a zone corresponding to the user's
office}. In response to the user's selection of any of the graphical reprasentations of the
zones shown in the Rooms tab 344, the system automatically updates the view in the
sesker interface window 162, the user's presence state, and the user's network

comnections to reflect the users entry into the selected zone.
8. NOTIFICATIONS
[0154] Referring to FIGS. 34, 35, and 36, some embodiments display various

notifications of events occocurring in the zones of one or more virtual areas. Each
notification window typically describes a single event that is associated with a respective
one of the zones (e.g., reception of a new chat message, reception of an invitation to
join another communicant in a particular zone, and a change in a communicant’s
presence state in a zone). For example, FIG. 34 shows an embodiment in which a
notification window 380 is displayed each time a communicant leaves a renderable
zone in which the user has a respective presence {e.g., “Frank Rodriguaz has left
Main®™). FIG. 35 shows an embodiment in which a notification window 362 is displayed
each time a communicant enters a renderable zone in which the user has a respective
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presence (e.g., ‘Frank Rodriguez has entered Main™), FiG. 36 shows an embodiment in
which a notification window 364 is displayed each time the user receivas an invitation to
join another communicant in a particular zone (e.¢.. a message from Hand Kim to
‘Please join me in the courtyard™).

[0155] In some embodiments, the notification windows 360, 362 are implemented
by so-called “toast” windows that dynamically pops up out of corner of the user's
deskiop.

[0158] In some embodiments, the notification window includes a hypertink to the
respective zone that is the subject of the notification. For example, in the embodiment
shown in FIG. 36, the notification window 364 includes a minimap 366 that shows a
graphical representation of the Courtyard space 180 that is associated with a hyperlink
reference to the Courtyard space 120. In response to a user selection of the hyperlink,
the platform moves the graphical representation of the user to the respective zone {(e.9.,
the Courtyard space 190) from the zone (e.g., the Main space 213) where the user had
presence before the selection and establishes a presence for the user in the respective
zone {e.g., the Courtyard space 180).

V. CONCLUSION

[0157] The embodiments that are described herein provide improved sysiems
and mathods for navigating and interacting in spatial virtual commumnication
environments. These embodiments provide an interface that includes navigation
controls that enable a user to navigate virtual areas and ineraction controls that enable
the user to inferact with other communicants in the virtual areas. The navigation
controls allow the user to change his or her focus {e.g., the current view of the virtual
area or the current zone or zones where the user has presence) using a variety of
intuitive point-and-click browsing methods in the confext of a hierarchical spatial model
of a virtual area. In some embodiments, the interface adaptively presents navigation
controls and interaction controls that are appropriate to the user's needs in the context
of the user's current focus.

[0158] Other embodimentis are within the scope of the claims.
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CLAIMS

1. A computer-implemented method, comprising:

on a monitor {50}, displaying a spatial layout of zones (213-213) of a virtual area
{172) in a network commumnication environment, wherein a user can have a respective
presence in each of one or more of the zones;

on the monitor (50), presenting navigation controls (178, 180, 184, 208) and
interaction controls (210, 218, 220, 222}, wherein the navigation controls enable the
user {o specify where to establish a presence in the virtual area {172} and the interaction
controls enable the user to manage interactions with one or more other communicants
i the network communication environment;

establishing a respective presence of the user in each of one or more of the
zones (213-215) on response to input received via the navigation controls (178, 180,
184, 208); and

on the monitor (50), depicting respective graphical representations (200, 202) of
the communicants in each of the zones (213-215) where the communicants respectively

have presence.

2. The method of claim 1, wherein the displaying comprises displaying the
zones (213-215) as respective graphical representations of elements of a physical

anvironment.

3. The method of claim 2, wherein the displaying comprises displaying the
zones (213-215) as respective graphical representations of physical spaces associated

with a building.

4, The method of claim 1, further comprising enabling the user 1o perceive
inferactions of the communicants in the virtual area with respective levels of detail that

depend on where the user has presence in relation {0 where the interactions occur.

5. The method of claim 4, wherein the enabling comprises enabling the user

to listen to and speak with communicants in the one or more zones {213-215) in which
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the user has presence but not enabling the user 1o listen {0 or speak with communicants
in any of the zones (213-215) where the user does not have presence.

6. The method of claim 4, wherein the enabling comprises enabling the user
to view documents being shared in the one or more zones (213-215) in which the user
has presence but not enabling the user fo view documents being shared in any of the

zones (213-215) where the user does not have presence.

7. The method of claim 1, wherein

in response to a user command to execute a selected one of the zones {213}
displayed on the monitor (50}, the depicting comprises depicting the graphical
representation (192) of the user in the selected zone {213).

8. The method of claim 7, wherein

the displaying comprisas displaying a view of all renderable zones (213-215) of
the virtual area (172) in an area map, and

in response to the user command, displaying in the area map a zoomed-in view
of the selected zone (213) and surrounding portions (211) of the virtual area adjacent

the selected zone (213).

9. The method of claim 8, wherein,
in response 1o a user command to execute any of the surrounding portions (211}
of the virtual area, displaying a zoomed-out view of the selected zone (213} and an

increased amount of the surrounding portions (211).

10.  The method of claim 1, wherein

in response to receipt of an enter command in connection with a user selection of
one of the zones (213) displayed on the monitor, moving the graphical representation
{192) of the user to the selected zone (213) from the zone {190) where the user had

presence before the selection.

11.  The method of claim 10, wherein the moving comprises moving the user {o
one of a predetermined set of positions in the selected zone (213).
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12.  The method of claim 10, wherein the enter command is received as a

double-click computer mouse command.

13, The method of claim 1, wherein

in response to receipt of a copy presence command in connection with a user
selection of one of the zones displayed on the monitor, depicting a respective graphical
reprasentation of the user in the selected zone (213) while continuing to depict a
raspective graphical representation of the user in each of the zones (190) where the

user had presence before the selection.

14, The method of claim 13, wherein the copy presence command is received
as a shift-double-click computer mouse command.

15.  The method of claim 13, wherein the depicting comprises depicting each
of the graphical representations {180 of the user in a respective view presented in a

separate window on the display.

16.  The method of claim 15, whergin the depicting comprises presenting on
the monitor {50) user-selectable tabs respectively associated with the windows, and in
response to a user selection of any of the tabs displaying in a common display area only

content of the window respectively associated with the selected tab.

17.  The method of claim 15, wherein the presenting comprises presenting
interaction controls that enable the user {o independently control local sound rendering

of audio associated with each of the zones in which the user has presence.
18. The method of claim 15, wherein the presenting comprises presenting
interaction controis (220} that enable the user {o selectively transmit iocal microphone

signais {o only one of the zones {(213) in which the user has presence at a time.

19. The method of claimi, whersin
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in response to entry of the user into a selected one of the zones (213},
automatically establishing a network connection between the user and each of the other

communicants occupying the selected zone (213).

20, The method of claim 1, further comprising

in response to a user selection of one of the graphical representations of the
other communicants (200, 202), displaying a window containing information and user-
selectable controls relating to the communicant associated with the selected graphical

representation.

21.  The method of claim 20, wherein the user selectable controls comprise a
mute bution that enables the user to selectively mute audio signals received from the
communicant associated with the selected graphical representation (200, 202).

22, The method of claim 1, further comprising:

in response to a user selection of a graphical representation of a viewscreen
object {293) in a respective one of the zones (213}, displaying a file selection interface
{319) prompting the user to select a data file; and

in response to a user selection of a data file via the file selection interface (310},
displaying a rendering of contents of the data file in the viewscreen object {293) on the

monitor.

23,  The method of claim 1, further comprising recording a history comprising a
temporally ordered list of the views of the virtual area presented to the user, and
wherein the presenting comprises presenting navigation controls {178, 180, 182, 184)
gnabling the user to change a current view of the virtual area (172) 10 a selected one of

the views in the history.

24, The method of claim 23, wherein the presenting comprises depicting a
hierarchical sequence of succeassive, user-selectable links (207}, and sach of the
successive links {207) corresponds to a respective level in a hierarchical model of the
virtual area (172) in which each successive level is contained by preceding ones of the

leveals.
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25, The method of claim 23, wherein the presenting comprises depicting a
backward control {(178) enabling the user to incrementally change the current view {o
preceding ones of the views in the history, and depicting a forward control (180)
enabling the user {o incrementally change the current view 10 successive ones of the

views in the history.

28.  The method of claim 23, wherein the presenting comyprises presenting a
placemark controt (182) enabling the user to placemark a location shown in a current
view of the virtual area (172), and

further comprising,

in response to a user selection of the placemark control (182}, storing an
image of the location shown in the current view in association with a
hyperlink {o the corresponding location in the virtual area (172),

presenting a placemarks window comprising images of all locations that
have been placemarked by the user, wherein each of the images in
the placemarks window is associated with a respective user-
selectable hyperlink, and

in response to user selection of one of the hyperlinks in the placemarks
window, automatically displaying a view of the virtual area (172
corresponding to the location associated with the selected

hyperlink.

27.  The method of claim 26, wherein at least one of the images presented in
the placemarks window corresponds to a depiction of realtime interactions occurring in

the corresponding location in the virtual area (172).

28.  The method of claim 1, further comprising recording a history comprising a
temporally ordered list of presence states of the user in the virtual area, wherein the
presenting comprises depicting a backward control {178) enabling the user {0
incrementally change the user's presence state to preceding ones of the presence
states in the history, and depicting a forward controt {180) enabling the user {o
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incrementally change the user's presence state o successive ones of the presence
states in the history.

29, The method of claim 1, wherein the displaying comprises displaying on the
maonitor (60} images of different views of the zones (213-215) as the user navigates the
virtual area (172), and each of the images comprises a respective set of pixels gach of

which is associated with a respective user-selectable navigational control.

30. The method of claim 1, wherein the displaying comprises displaying a first
view of a user-selected one of the zones (213) in which the user has presence, and
concugrently displaying a second view (256) of the selected zone {213) and surrounding
portions {211) of the virtual area adjacent the selected zone (213).

31.  The method of claim 30, wherein the displaying comprises showing the
first view as a 2.5-dimensional view (166} of the selected zone (213) and showing the
second view as a two-dimensional top view (256) of the selected zone and surrounding
portions of virtual area {172) adjacent the selected zone.

32.  The method of claim 30, wherain the displaying comprises showing the
first view as a two-dimensional view of a viewscreen object (291) in the selected zone,

and showing the second view as a 2. 5-dimensional view of the selected zone (256},

33, The method of claim 30, wherein the displaying comprises displaying one
or more of the navigational controls (280-288) and one or more of the interaction

controls in association with the second view,

34.  The method of claim 30, wherein the displaying comprisas depicting in the
second view graphical representations of all communicants having presence in the
selected zone (213).

35. The method of claim 1, wherein the presenting comprises presenting a
microphone button {(220) and a speaker button (218) in association with a current view
of the virtual area (172), the microphone button (220) allowing the user o selectively
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enable and disable transmission of local microphone signails to other communicants in
association with at least one of the zones in the current view in which the user has
presence, and the speaker button (218) allowing the user to selectively enable and
disable local rendering of audio received from other commumnicants in association with at

least one of the zones In the current view in which the user has presence.

368, The method of claim 1, wherein the presenting comprises presenting a
chat button (222} in association with a respective one of the zones in which the user has
presence, and further comprising, in response to a user selection of the chat button
{222), displaying a chat window (224} enabling the user to exchange {ext messages with

other communicants.

37. The method of claim 36, wherein the presenting comprises presenting a
microphone button {(236) and a speaker button (234) in the chatl window (224), the
microphone button (236) allowing the user {o selectively enable and disable
transmission of local microphone signals to other communicants in association with the
respective zone, and the speaker button (234) allowing the user to selectively enable
and disable local rendering of audio received from other communicants in association

with the respective zone.

38.  The method of claim 36, wherein the presernting comprises presenting a
minimap button {240) in the chat window (224), and further comprising, in response to a
user selection of the minimap button (240} displaying a view of a regpective one of the
zones in which the user has presence and graphical representations of all

communicants that have presence in the respective zone.

39. The method of claim 1, wherein the presenting comprises presenting a get
button {210}, and further comprising in response {0 a user selection of the get button
{210}, displaying a list (250) of available communicants and, in response 0 a user
selection of one of the communicants in the list (250), transmitting an invitation to the
selected communicant {0 join the user in a designated one of the zones (213).
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40,  The method of claim 39, whereain the get button (210) is presented in
association with a respective one of the zones (213) in which the user has presence
and, in response 1o a user selection of one of the communicants in the list (250},
transmitting an invitation to the selected communicant 1o join the user in the respective
zone {(213).

41, The method of claim 39, further comprising displaying a contacts windows
(247) comprising a list of contacts associated with the user and an indication of
raspective ones of the zones in which the contacts have presence, wherein the get
button is presented in the contacts window (247} and, in response {0 a user selection of
one of the contacts in the list, ransmitting an invitation to the selected contact to join the
user in a respective one of the zones in which the user has presence.

42, The method of claim 1, wherein the presenting comprises presenting a
leave button (216) in association with a respective one of the zones (213) in which the
user has presence, and further comprising, in response {0 a user selection of the leave
button (216), terminating the user's presence in the respective zone {213).

43.  The method of claim 1, further comprising displaying a zones window
{350) comprising one or more filtered lists of renderable ones of the zones of the virtual

area.

44 The method of claim 43, wherein the displaying comprises displaying in

the zones window (350) a list (352) of all of the zones in which the user has presence.

45 The method of claim 1, further comprising displaying an areas window

{342) comprising a view of one or more virtual areas that are associated with the user.

45,  The method of claim 1, further comprising displaying a notification window
{360) describing an event associated with a respective ong of the zones.

47.  The method of claim 46, wherein the notification window (360) comprises

a hyperiink to the respective zone, and further comprising, in response to a user
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selection of the hyperlink, moving the graphical representation of the user to the
respective zone from the zone where the user had presence before the selection and

establishing a presence for the user in the respective zone.

48, Atleast one computer—readable medium (124, 128) having computer-
readable program code embodied therein, the computer-readable program code
adapted o be exscuted by a computer (52} to implement a method comprising:

on a monitor {50, displaying a spatial layout of zones (213-215) of a virtual area
{172) in a network communication environment, wherein a user can have a respective
presence in each of one or more of the zones;

on the monitor (50), presenting navigation controls (178, 180, 184, 208) and
interaction controls (210, 218, 220, 222}, wherein the navigation controls enable the
user {o specfy where to establish a presence in the virtual area {(172) and the interaction
controis enable the user {0 manage interactions with one or more other communicanis
in the network communication enviconment;

gstablishing a respective presence of the user in each of one or more of the
zones (213-215} on response {o input received via the navigation conirols (178, 180,
184, 208}; and

on the monitor (50), depicting respective graphical reprasentations (200, 202) of
the commumnicants in each of the zones (213-215) where the communicants respectively

have presenocs.

49.  The at least one computer-readable medium of claim 48, wherein the
method further comprises enabling the user to perceive interactions of the
communicants in the virtual arga with respective levels of detail that depend on where

the user has presence in relation to where the interactions occur.

50. The at least one computer-readable medium of claim 48, wherein in
response to a user command {o execute selection of one of the zones (213) displayed
on the monitor (50), the depicting comprises depicting the graphical representation {192)

of the user in the selected zone (213}

51.  The at least one computer-readable medium of claim 48, wherein the

method further comprises, in response o receipt of a move presence command in
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connection with a user selection of one of the zones displayed on the monitor 50},
moving the graphical representation (192) of the user o the selected zone (213) from
the zone (190) where the user had presence before the selection.

52.  The at least one computer-readable medium of claim 48, wherein the
method further comprises, in response to receipt of a copy presance command in
connection with a user selection of one of the zones (213} displayed on the monitor,
depicting a respective graphical representation of the user in the selected zone (213)
while continuing {o depict a respective graphical representation of the user in each of

the zones (180) where the user had presence before the selection.

53.  The at least one computer-readable medium of claim 48, wherein the
method further comprises, in response o entry of the user into a selected ong of the
zones (213), automatically establishing a network connection between the user and

each of the other communicants occupying the selected zone (213}

54, The al least one computer-readable medium of claim 48, wherein the
method further comprises, in response 0 a user selection of one of the graphical
reprasentations of the other communicants (200, 202), displaying a window containing
information and user-selectable controls relating to the communicant associated with the

selected graphical representation,

55, The at least one computer-readable medium of claim 48, further wherein
the method furtther comprises:

in response to a user selection of a graphical represantation of a viewscraen
object (293} in a respective one of the zones (213), displaying a file selection interface
prompting the user to select a data file; and

in response to a user selection of a data file via the file selection interface {310},
displaying a rendering of contents of the data file in the viewscreen object {203) on the

monitor (503,

56.  The at least one computer-readable medium of claim 48, wherein the
method further comprises recording a history comprising a temporally ordered list of the
views of the virtual area presented to the user, and wherein the prasenting comprises
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prasenting navigation controls (178, 180, 182, 184} enabling the user to change a
current view of the virtual area {172) to a selected one of the views in the history.

57. The at least one computer-readable medium of claim 48, wherein the
displaying comprises displaying on the monifor images of different views of the zones as
the user navigates the virtual area (172}, and sach of the images comprises a
respective set of pixels each of which is associated with a respective user-selectable

navigational control.

58  The at least one computer-readable medium of claim 48, wherein the
displaying comprises displaying a first view of a user-selected one of the zones (213} in
which the user has presence, and concurrently displaying a second view (256) of the
selected zone (213) and surrounding portions {211) of the virtual arga (172) adjacent the

selected zone (213).

59, The at least one computer-readable medium of claim 48, wherein the
presenting comprises presenting a microphone button (220) and a speaker button (218)
in association with a current view of the virtual area (172), the microphone button (220)
allowing the user {o selectively enable and disable transmission of local microphone
signails to other communicants in association with at least one of the zones in the
current view in which the user has presence, and the speaker button (218) allowing the
user {0 selectively enable and disable local rendering of audio received from other
communicants in association with at least one of the zones in the current view in which
the user has presence.

60.  The at least one computer-readable medium of claim 48, wherein the
prasenting comprises presenting a chat button (222} in association with a respective
one of the zones in which the user has presence, and further comprising, in response o
a user selection of the chat button (222), displaying a chat window (224} enabling the

user {0 exchange text messages with other communicants.

61. The at least one computer-readable medium of claim 48, wherein the
presenting comprises presenting a get button (210), and further comprising in response
to a user selection of the get button (210), displaying & list (250) of available

communicants and, in response to a user selection of one of the communicants in the
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list, transmitling an invitation {o the selected communicant to jointhe userin a
designated one of the zones (213).

62. The at least one computer-readable medium of claim 48, wherein the
presenting comprises presenting a leave button {(216) in association with a respective
one of the zones (213} in which the user has presence, and further comprising, in
response to a user selection of the leave button {216), terminating the user's presence

in the respective zone {(213).

63. The at least one computer-readable medium of claim 48, wherein the
method further comprises displaying a zones window (350) comprising one or more
filtered lists of renderable ones of the zones of the virtual area (172).

64.  The at least one computer-readable medium of claim 48, wherein the
method further comprises displaying an areas window {342} comprising a hierarchical
view of one or more virtual areas that are associated with the user.

65. The at least one computer-readable medium of claim 48, wherein the
method further comprises displaying a notification window (360) describing an event

associated with a respective one of the zones {213).

66.  Apparatus {52), comprising:
a computer-readable medium (124, 128) storing computer-readable instructions;
and
a data processing unit {122) coupled to the computer-readable medium, operable
to execute the instructions, and based at least in part on the execution of the
instructions operable to perform operations comprising
displaying a spatial layout of zones (213-215) of a virtual area (172} in a
network communication environmert, wherein a user ¢can have a
respective presence in each of one or more of the zones;
presenting navigation controls (178, 180, 184, 208) and interaction
controls (210, 218, 220, 222), whersin the navigation controls
enable the user to specify where {0 establish a presence in the
virtual area (172} and the interaction controls enable the user to
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manage interactions with one or more other communicants in the
network commurnication environment;

establishing a respective presence of the user in each of one or more of
the zones {213-215) on response {0 input received via the
navigation controls (178, 180, 184, 208}, and

depicting respective graphical representalions (200, 202) of the
communicants in each of the zones (213-215) where the

communicants respectively have presence.
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