US 20100306647A1

a2y Patent Application Publication o) Pub. No.: US 2010/0306647 A1

a9 United States

Zhang et al.

43) Pub. Date: Dec. 2, 2010

(54) FORCE-FEEDBACK WITHIN
TELEPRESENCE
(75) Inventors: Zhengyon Zhang, Bellevue, WA
(US); Xuedong D. Huang,
Bellevue, WA (US); Jin Li,
Sammamish, WA (US); Rajesh
Kutpadi Hegde, Redmond, WA
(US); Kori Marie Quinn,
Redmond, WA (US); Michel
Pahud, Redmond, WA (US);
Jayman Dalal, Kirkland, WA (US)

Correspondence Address:
TUROCY & WATSON, LLP
127 Public Square, 57th Floor, Key Tower
CLEVELAND, OH 44114 (US)
(73) Assignee: MICROSOFT CORPORATION,
Redmond, WA (US)

(21) Appl. No.: 12/472,579
(22) Filed: May 27, 2009
900

Publication Classification

(51) Int.CL

GOGF 3/01 (2006.01)

GOGF 3/048 (2006.01)
(52) US.Cl oo 715/701; 715/757
(57) ABSTRACT

The claimed subject matter provides a system and/or a
method that facilitates replicating a telepresence session with
a real world physical meeting. A telepresence session can be
initiated within a communication framework that includes
two or more virtually represented users that communicate
therein. A trigger component can monitor the telepresence
session in real time to identify a participant interaction with
an object, wherein the object is at least one of a real world
physical object or a virtually represented object within the
telepresence session. A feedback component can implement a
force feedback to at least one participant within the telepres-
ence session based upon the identified participant interaction
with the object, wherein the force feedback is employed via a
device associated with at least one participant.
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FORCE-FEEDBACK WITHIN
TELEPRESENCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is related to pending U.S. patent
application Ser. No. 12/399,518 entitled “SMART MEET-
ING ROOM?” filed on Mar. 6, 2009. The entirety of the above-
noted application is incorporated by reference herein.

BACKGROUND

[0002] Computing and network technologies have trans-
formed many aspects of everyday life. Computers have
become household staples rather than luxuries, educational
tools and/or entertainment centers, and provide individuals
and corporations with tools to manage and forecast finances,
control operations such as heating, cooling, lighting and secu-
rity, and store records and images in a permanent and reliable
medium. Networking technologies like the Internet provide
individuals virtually unlimited access to remote systems,
information and associated applications.

[0003] In light of such advances in computer technology
(e.g., devices, systems, memory, wireless connectivity, band-
width of networks, etc.), mobility for individuals has greatly
increased. For example, with the advent of wireless technol-
ogy, emails and other data can be communicated and received
with a wireless communications device such as a cellular
phone, smartphone, portable digital assistant (PDA), and the
like. As a result, physical presence for particular situations
has drastically reduced or been reduced. In an example, a
business meeting between two or more individuals can be
conducted virtually in which the two or more participants
interact with one another remotely. Such virtual meetings that
can be conducted with remote participants can be referred to
as a telepresence session.

[0004] With the intense growth of the Internet, people all
over the globe are utilizing computers and the Internet to
conduct telepresence sessions. Traditional virtual meetings
include teleconferences, web-conferencing, or desktop/com-
puter sharing. Yet, each virtual meeting may not sufficiently
replicate or simulate a physical meeting. A virtually repre-
sented user can interact and communicate data within a tele-
presence session by leveraging devices with inputs and out-
puts. One shortcoming associated with conventional
telepresence systems is the inherent restrictions placed upon
collaboration participants. In essence, participants are tradi-
tionally physically bound to narrow confines about the desk-
top or other device facilitating the collaboration.

SUMMARY

[0005] The following presents a simplified summary of the
innovation in order to provide a basic understanding of some
aspects described herein. This summary is not an extensive
overview of the claimed subject matter. It is intended to
neither identify key or critical elements of the claimed subject
matter nor delineate the scope of the subject innovation. Its
sole purpose is to present some concepts of the claimed sub-
ject matter in a simplified form as a prelude to the more
detailed description that is presented later.

[0006] The subject innovation relates to systems and/or
methods that facilitate initiating force physical feedback
within a telepresence session. In general, the subject innova-
tion relates to enhancing telepresence sessions by providing
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as much real physical meeting concepts into the telepresence
session. A feedback component and a trigger component can
enable the incorporation of feedback for a participant taking
part in a session or telepresence meeting. In particular, sur-
faces can use force feedback in order to communicate contact
or interaction with items, people, or data. The trigger compo-
nent can detect interactions within the telepresence session to
which the feedback component can generate a corresponding
force feedback to communicate for such interaction. The
force feedback can be friction, vibration, haptic, tactile, elec-
tric feedback, electrical stimulation, three-dimensional feed-
back, any suitable combination thereof, etc. The force feed-
back can further leverage surface-based computing
techniques in order to provide a physical contact substantially
similar to a real world interaction.

[0007] For instance, a participant can feel or receive feed-
back when physically interacting with another participant.
Hugs, hand-shakes, grabbing documents, writing on a white-
board, and the like can be detected so a specific feedback
force response is implemented. In another example, a light
handshake with a person can have a light force feedback while
a hard handshake can have a hard force feedback. In other
aspects of the claimed subject matter, methods are provided
that facilitate utilizing a device to implement a force physical
feedback based upon an identified interaction to a user par-
ticipating within a telepresence session.

[0008] The following description and the annexed draw-
ings set forth in detail certain illustrative aspects of the
claimed subject matter. These aspects are indicative, how-
ever, of but a few of the various ways in which the principles
of the innovation may be employed and the claimed subject
matter is intended to include all such aspects and their equiva-
lents. Other advantages and novel features of the claimed
subject matter will become apparent from the following
detailed description of the innovation when considered in
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 illustrates a block diagram of an exemplary
system that facilitates identifying a trigger to employ a force
feedback within a telepresence session.

[0010] FIG. 2 illustrates a block diagram of an exemplary
system that facilitates utilizing a device to implement a force
physical feedback based upon an identified interaction to a
user participating within a telepresence session.

[0011] FIG. 3 illustrates a block diagram of an exemplary
system that facilitates providing force feedback to a telepres-
ence session participant in accordance with a user profile
setting.

[0012] FIG. 4 illustrates a block diagram of an exemplary
system that facilitates enhancing physical interaction with a
whiteboard device virtually represented within a telepresence
session.

[0013] FIG. 5 illustrates a block diagram of exemplary
system that facilitates enabling two or more virtually repre-
sented users to communicate within a telepresence session on
a communication framework.

[0014] FIG. 6 illustrates a block diagram of an exemplary
system that facilitates identifying a device to generate force
feedback to a participant within a telepresence session.
[0015] FIG. 7 illustrates an exemplary methodology for
identifying a trigger to employ a force feedback within a
telepresence session.
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[0016] FIG. 8illustrates an exemplary networking environ-
ment, wherein the novel aspects of the claimed subject matter
can be employed.

[0017] FIG. 9 illustrates an exemplary operating environ-
ment that can be employed in accordance with the claimed
subject matter.

DETAILED DESCRIPTION

[0018] The claimed subject matter is described with refer-
ence to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understand-
ing of the subject innovation. It may be evident, however, that
the claimed subject matter may be practiced without these
specific details. In other instances, well-known structures and
devices are shown in block diagram form in order to facilitate
describing the subject innovation.

[0019] As utilized herein, terms “component,” “system,”
“data store,” “session,” “device,” and the like are intended to
refer to a computer-related entity, either hardware, software
(e.g., in execution), and/or firmware. For example, a compo-
nent can be a process running on a processor, a processor, an
object, an executable, a program, a function, a library, a
subroutine, and/or a computer or a combination of software
and hardware. By way of illustration, both an application
running on a server and the server can be a component. One or
more components can reside within a process and a compo-
nent can be localized on one computer and/or distributed
between two or more computers.

[0020] Furthermore, the claimed subject matter may be
implemented as a method, apparatus, or article of manufac-
ture using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any com-
bination thereof to control a computer to implement the
disclosed subject matter. The term “article of manufacture” as
used herein is intended to encompass a computer program
accessible from any computer-readable device, carrier, or
media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard
disk, floppy disk, magnetic strips . . . ), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD) .. . ), smart
cards, and flash memory devices (e.g., card, stick, key drive .
.. ). Additionally it should be appreciated that a carrier wave
can be employed to carry computer-readable electronic data
such as those used in transmitting and receiving electronic
mail or in accessing a network such as the Internet or a local
area network (LAN). Of course, those skilled in the art will
recognize many modifications may be made to this configu-
ration without departing from the scope or spirit of the
claimed subject matter. Moreover, the word “exemplary” is
used herein to mean serving as an example, instance, or
illustration. Any aspect or design described herein as “exem-
plary” is not necessarily to be construed as preferred or
advantageous over other aspects or designs.

[0021] Now turning to the figures, FIG. 1 illustrates a sys-
tem 100 that facilitates identifying a trigger to employ a force
feedback within a telepresence session. In general, the system
100 can generate a force feedback to a participant within a
telepresence session 104 in order to replicate a physical inter-
action with an object and/or virtual user. For example, the
object can be a real world physical object or a virtually rep-
resented object within the telepresence session 104. The sys-
tem 100 can include a feedback component 102 that can

2 <
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generate a force feedback response for a participant within the
telepresence session 104 based upon a detected trigger or cue.
In particular, the system 100 can include a trigger component
106 that can monitor activity within the telepresence session
104, wherein the activity can be, but is not limited to, virtual
presence location within the telepresence session 104, virtual
presence proximity to virtually represented objects, interac-
tion with virtually represented object, interaction with physi-
cal objects, physical interaction, virtual interaction, and the
like. Thus, the trigger component 106 can detect general
interaction such as, for instance, participant interaction with
an object. The feedback component 102 can generate a force
feedback in response to a detected participant interaction with
the object in order to enhance the simulation capabilities of
the telepresence session 104.

[0022] For example, a first user located in Cleveland, Ohio
and a second user located in Seattle, Wash. can be virtually
represented within a telepresence session respectively. The
subject innovation can enable the first user to interact with the
second user and/or objects associated with the telepresence
session, wherein such interaction can be communicated with
a force feedback. Thus, the first user can shake hands with the
second user and such interaction can be translated and com-
municated to the first user and the second user with a force
feedback. In addition, the first user can move a virtually
represented object within the telepresence in which such
interaction can be translated and communicated to the first
user with a force feedback. Still further, a third user can be
within physical proximity and located with the first user,
wherein the third user can be virtually represented within the
telepresence session. Moreover, the third user can interact
with virtually represented users and/or objects within the
telepresence session that can trigger a force feedback regard-
less of the physical geographic proximity in comparison to
other participants. Moreover, it is to be appreciated that the
level or intensity of an interaction can be replicated and com-
municated accordingly.

[0023] Inanother example, the resulting force can be com-
bined when two or more participants apply a force at the same
time to a shared object that has physical resistance. For
example, if participant A and participant B apply at the same
time a force to an object, participant C could get the resulting
force or a feedback proportional to that. If then participant C
pushes back on this object, participant A and B would feel it
like if participants A, B and C were in the same room sharing
the same object. Moreover, in yet another example, a partici-
pant can pick which participant(s) will get the force feedback
during a telepresence session. For example, if participant A
and B have a side conversation using a whiteboard device, the
vibration of the whiteboard will not be perceived by the other
participants.

[0024] The feedback component 102 can generate any suit-
able force feedback in response to a detected cue or trigger
related to an interaction with virtual users, physical users,
virtual objects, and/or physical objects. For example, the
feedback can be, but is not limited to being, friction, haptic,
tactile, electric feedback, electrical stimulation, three-dimen-
sional feedback, vibration, shaking, physical resistance, tem-
perature change, motion, noise, pressure, texture, a motion, a
replication of touching, any combination thereof, and/or any
other suitable feedback communicated via a device. More-
over, itis appreciated that the interaction that can trigger force
feedback can be any suitable interaction such as, but not
limited to, virtual user to virtual user, physical user to virtual



US 2010/0306647 Al

user, physical user to physical user, virtual user to data, physi-
cal user to data, virtual user to physical object, physical user
to physical object, etc.

[0025] The telepresence session 104 (discussed in more
detail in FIG. 5) can be a virtual environment in which two or
more virtually represented users can communicate utilizing a
communication framework. In general, a physical user can be
represented within the telepresence session 104 in order to
communicate to another user, entity (e.g., user, machine,
computer, business, group of users, network, server, enter-
prise, device, etc.), and the like. For instance, the telepresence
session 104 can enable two or more virtually represented
users to communicate audio, video, graphics, images, data,
files, documents, text, etc. It is to be appreciated that the
subject innovation can be implemented for a meeting/session
in which the participants are physically located within the
same location, room, or meeting place (e.g., automatic initia-
tion, automatic creation of summary, etc.).

[0026] Inaddition, the system 100 can include any suitable
and/or necessary interface component 108 (herein referred to
as “the interface 108”), which provides various adapters,
connectors, channels, communication paths, etc. to integrate
the feedback component 102 into virtually any operating
and/or database system(s) and/or with one another. In addi-
tion, the interface 108 can provide various adapters, connec-
tors, channels, communication paths, etc., that provide for
interaction with the feedback component 102, the telepres-
ence session 104, the trigger component 106, and any other
device and/or component associated with the system 100.
[0027] Ina telepresence session (or more broadly telecom-
munication and telecollaboration) there can be a network
delay, which may lead to unnaturalness in human-human
interaction. Some research shows that the acceptable round-
trip delay is about 30 to 60 ms for feedback force. To achieve
this, the subject innovation can employ an anticipation and
prediction mechanism. Anticipation can be provided in which
that even before a user exerts a force, an anticipated force
signal is sent to remote sides. Prediction can be employed
during the exertion of force. The system 100 can predict what
the force strength is in a short future based on the past data,
and sends the predicted force signal to the remote sides.
[0028] FIG. 2 illustrates a system 200 that facilitates utiliz-
ing a device to implement a force physical feedback based
upon an identified interaction to a user participating within a
telepresence session. The system 200 can include the trigger
component 106 that can monitor interactions of virtually
represented participants and/or objects, wherein the feedback
component 102 can generate a force feedback based upon
such detected interactions. In general, the system 200 can
replicate real world physical interactions within the telepres-
ence session 104. For example, a user virtually represented
within the telepresence session 104 can tap another virtually
represented user on the shoulder. The system 200 can detect
such interaction between the virtually represented users and
implement a force feedback to the virtual user tapping and the
virtual user being tapped.

[0029] The feedback component 102 can implement a force
feedback for various detected interactions. The interaction
can be a user to user interaction (e.g., physical user, virtually
represented user, etc.). The interaction can be a data interac-
tion, wherein the interaction with data can initiate moving
data within the telepresence session 104 and/or delivering
data (e.g., emailing data, printing data, displaying data, etc.).
For example, a user can grab a document within the telepres-
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ence session and push the document to another user in order
to deliver the document. The grabbing and pushing of the
document can include force feedback based at least in part
with the interaction with the data. Furthermore, the interac-
tion can be a change in events such as a change in the telep-
resence session 104. For example, the change in the telepres-
ence session 104 can be a mood change (e.g., agitation,
tension, annoyance, agreement, confusion, etc.), a new topic
being presented, a person leaving the session, a person enter-
ing the session, alerts (e.g., changes in speaker, etc.), etc. For
example, a force feedback can be communicated to users
based upon a mood change from open communication to
tension and frustration.

[0030] The feedback component 102 can receive a trigger
or cue from the trigger component 106 that an interaction has
been detected, wherein such trigger or cue can initiate a
physical, force feedback to a user 204 via a device 202. In
other words, the device 202 can include at least one output
that can communicate a force physical feedback to the user
204 based at least in part upon the detected trigger, the cue
(e.g., the interaction detected in real time by the trigger com-
ponent 106), or the feedback component 102. The device 202
can be any suitable device, component, apparatus, or system
that can communicate force feedback to the user 204. For
example, the device 202 can be, but is not limited to being, a
haptics device, a haptics glove, a pressure sensor device, a
three-dimensional (3D) camera, a speaker, a whiteboard, a
vibration device, a heater, a motor, a device that can replicate
atouching from a user, a friction device, a tactile device, a 3D
device, etc. Additionally, although one device 202 is illus-
trated, it is to be appreciated that any suitable number of
devices 202 can be utilized with the subject innovation in
order to communicate a force feedback to the user 204.
[0031] The feedback component 102 can automatically
select and utilize a particular device or devices in order to
accurately communicate a force feedback. Thus, the feedback
component 102 can evaluate the available devices 202 as well
as the respective outputs that can communicate force feed-
back and select a device 202 or set of devices 202 that can
optimally communicate the detected interaction that is to be
replicated. It is to be appreciated that the selection of the
device(s) for communication of the force feedback can be
based upon evaluation of characteristics such as, but not lim-
ited to, device output capability, user preferences, type of
force feedback, interaction detected, interaction intensity, etc.
For example, a user can receive outputs from device A, device
B, and device C and a device or a collection of the devices can
be selected to communicate the force feedback based upon
evaluated characteristics.

[0032] Moreover, it is to be appreciated that the user 204
can be any suitable user that can be virtually represented
within the telepresence session 104. Although a single user is
illustrated, the subject innovation can include any number of
users. In general, the user 204 can be, but is not limited to
being, a group of users, a company, an enterprise, a machine,
any suitable entity that can be virtually represented within the
telepresence session 104, an object, and the like. For example,
the device 202 can communicate a touching feeling (e.g.,
replicating a detected interaction that corresponds to a touch-
ing feeling) to a group of users 204 that collectively represent
a single entity (e.g., company, group of people, advisor, sur-
rogate, attorney, etc.).

[0033] FIG. 3 illustrates a system 300 that facilitates pro-
viding force feedback to a telepresence session participant in
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accordance with a user profile setting. The system 300 can
include the feedback component 102 can generate a force
feedback to a user virtually represented within the telepres-
ence session 104 in response to a detected interaction within
the telepresence session 104. The trigger component 106 can
identify an interaction that can correspond to physical touch-
ing in the real world. For example, the interaction can be user
to user (e.g., virtual user, physical user, etc.), the interaction
can be with data (e.g., interaction with data to trigger delivery
of data, moving data, etc.), and the interaction can be associ-
ated with a change in events (e.g., room/session change,
mood change, agitation, annoyance, tension, etc.).

[0034] The system 300 can further include a profile com-
ponent 302 that can manage a specific user profile for a user
that is virtually represented within a telepresence session 104.
The profile component 302 can include settings, configura-
tions, preferences, and the like in regard to the telepresence
session 104 and, in particular, the management of communi-
cating force feedback to himself or herself, or others. The
profile component 302 can include user preferences related to
device availability in which a user can prioritize which
devices can be utilized to communicate force feedback as
well as settings for outputs on such devices. The profile com-
ponent 302 can further include a cultural setting that can be
set to a specific culture related to a user. For example, a tag on
a shoulder might be ok in some cultures but not in others and
could be automatically translated to a more appropriate feed-
back accordingly. Moreover, the profile component 302 can
enable a user to define a type of force feedback for a type of
detected interaction. The user can further define an intensity
or setting of the force feedback to other objects/users within
the telepresence session 104.

[0035] The profile component 302 can further include
restrictions defined by a user. The restrictions can be prefer-
ences related to force feedback options in which a user can opt
out or opt in for certain interactions. In general, the profile
component 302 can limit at least one of a received force
feedback, a communicated force feedback to a user, an
amount of devices used to output a received feedback, a type
of force feedback received, a type of force feedback commu-
nicated to a user, etc. For example, the profile component 302
can enable a user to have a status of “do not disturb,” wherein
force feedback can be limited in terms of receipt. The restric-
tion can be related to touch (e.g., limited touch or force
feedbacks related to touch, etc.), the restriction can be related
to particular devices to communicate interaction (e.g., device
A is allowed to communicate interaction, etc.). In general, the
user can leverage the profile component 302 in order to man-
age various settings related to restrictions, the telepresence
session 104, and/or force feedback.

[0036] The system 300 can further include a data store 304
that can include any suitable data related to the feedback
component 102, the trigger component 106, the telepresence
session 104, the profile component 302, etc. For example, the
data store 304 can include, but not limited to including, user
preferences, user profiles, device availability, device output
settings, device input settings, triggers, cues, interaction
thresholds, force feedback and trigger relationships/defini-
tions, user to user interactions, data interactions, event inter-
actions/detections, force feedbacks, etc.

[0037] Itis to be appreciated that the data store 304 can be,
for example, either volatile memory or nonvolatile memory,
or can include both volatile and nonvolatile memory. By way
of illustration, and not limitation, nonvolatile memory can
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include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM), elec-
trically erasable programmable ROM (EEPROM), or flash
memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is available in
many forms such as static RAM (SRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM),
Synchlink DRAM (SLDRAM), Rambus direct RAM
(RDRAM), direct Rambus dynamic RAM (DRDRAM), and
Rambus dynamic RAM (RDRAM). The data store 304 of the
subject systems and methods is intended to comprise, without
being limited to, these and any other suitable types of
memory. In addition, it is to be appreciated that the data store
304 can be a server, a database, a hard drive, a pen drive, an
external hard drive, a portable hard drive, and the like.

[0038] FIG. 4 illustrates a system 400 that facilitates
enhancing physical interaction with a whiteboard device vir-
tually represented within a telepresence session. The system
400 can include the feedback component 102 that can identify
a force feedback for an interaction detected by the trigger
component 106. In particular, the system 400 relates to an
example with a particular device for communicating interac-
tions, wherein the device is a whiteboard device 402. The
telepresence session 104 can include a local user 404 and a
remote user 406, wherein each the local user 404 and the
remote user 406 can be virtually represented within the tele-
presence session 104. Moreover, the whiteboard device 402
can be virtually represented as well as inputs, writing, draw-
ings, etc. input by the local user 404.

[0039] The local user 404 can input onto the whiteboard
device 402, wherein the input can be a marker stroke to write.
The trigger component 106 can detect the interaction between
the local user 404 and the whiteboard device 402, wherein
such interaction can trigger the feedback component 102 to
generate a corresponding force feedback. The force feedback
can be communicated to the local user 404, wherein the force
feedback can relate to pressure of writing on the whiteboard
device 402, noise from the writing, vibration from writing,
etc. Additionally, the local user 404 can receive such force
feedback by the whiteboard device 402 and/or other devices
(not shown but described in FIG. 2). It is to be appreciated that
the remote user 406 can receive force feedback based upon
the interaction with the whiteboard device 402. For example,
the remote user 406 can receive noise, vibration, etc. based
upon interaction with the whiteboard device 402 while the
local user 404 inputs thereto.

[0040] FIG. 5 illustrates a system 500 that facilitates
enabling two or more virtually represented users to commu-
nicate within a telepresence session on a communication
framework. The system 500 can include at least one physical
user 502 that can leverage a device 504 on a client side in
order to initiate a telepresence session 506 on a communica-
tion framework. Additionally, the user 502 can utilize the
Internet, a network, a server, and the like in order to connect
to the telepresence session 506 hosted by the communication
framework. In general, the physical user 502 can utilize the
device 504 in order to provide input for communications
within the telepresence session 506 as well as receive output
from communications related to the telepresence session 506.
The device 504 can be any suitable device or component that
can transmit or receive at least a portion of audio, a portion of
video, a portion of text, a portion of a graphic, a portion of a
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physical motion, and the like. The device can be, but is not
limited to being, a camera, a video capturing device, a micro-
phone, a display, a motion detector, a cellular device, amobile
device, a laptop, a machine, a computer, etc. For example, the
device 504 can be a web camera in which a live feed of the
physical user 502 can be communicated for the telepresence
session 506. It is to be appreciated that the system 500 can
include a plurality of devices 504, wherein the devices can be
grouped based upon functionality (e.g., input devices, output
devices, audio devices, video devices, display/graphic
devices, etc.).

[0041] The system 500 can enable a physical user 502 to be
virtually represented within the telepresence session 506 for
remote communications between two or more users or enti-
ties. The system 500 further illustrates a second physical user
508 that employs a device 510 to communicate within the
telepresence session 506. As discussed, it is to be appreciated
that the telepresence session 506 can enable any suitable
number of physical users to communicate within the session.
The telepresence session 506 can be a virtual environment on
the communication framework in which the virtually repre-
sented users can communicate. For example, the telepresence
session 506 can allow data to be communicated such as,
voice, audio, video, camera feeds, data sharing, data files, etc.
It is to be appreciated that the subject innovation can be
implemented for a meeting/session in which the participants
are physically located within the same location, room, or
meeting place (e.g., automatic initiation, automatic creation
of summary, etc.).

[0042] Overall, the telepresence session 506 can simulate a
real world or physical meeting place substantially similar to a
business environment. Yet, the telepresence session 506 does
not require participants to be physically present at a location.
In order to simulate the physical real world business meeting,
a physical user (e.g., the physical user 502, the physical user
508) can be virtually represented by a virtual presence (e.g.,
the physical user 502 can be virtually represented by a virtual
presence 512, the physical user 508 can be represented by a
virtual presence 14). It is to be appreciated that the virtual
presence can be, but is not limited to being, an avatar, an
animated object, a video feed, an audio feed, a portion of a
graphic, a portion of text, etc.

[0043] For instance, a first user can be represented by an
avatar, wherein the avatar can imitate the actions and gestures
of the physical user within the telepresence session. The
telepresence session can include as second user that is repre-
sented by a video feed, wherein the real world actions and
gestures of the user are communicated to the telepresence
session. Thus, the first user can interact with the live video
feed and the second user can interact with the avatar, wherein
the interaction can be talking, typing, file transfers, sharing
computer screens, hand-gestures, application/data sharing,
etc.

[0044] FIG. 6 illustrates a system 600 that employs intelli-
gence to facilitate automatically identifying a device to gen-
erate force feedback to a participant within a telepresence
session. The system 600 can include the feedback component
102, the telepresence session 104, the trigger component 106,
the interface 108, which can be substantially similar to
respective components, sessions, and interfaces described in
previous figures. The system 600 further includes an intelli-
gent component 602. The intelligent component 602 can be
utilized by the feedback component 102 and/or the trigger
component 106 to facilitate automatically generating force
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feedback to a participant within a telepresence session based
upon interaction with an object. For example, the intelligent
component 602 can infer thresholds related to define a inter-
action with an object, type of interaction (e.g., data interac-
tion, user to user interaction, event interaction, etc.), device
selection for output of force feedback (e.g., optimal selection
based upon outputs available, user-defined device availabil-
ity, user preference for type of force feedback, etc.), type of
force feedback for detected trigger (e.g., vibration, shaking,
physical resistance, temperature change, motion, noise, etc.),
user profile configurations (e.g., output devices, preferences,
settings, etc.), device identification, etc.

[0045] The intelligent component 602 can employ value of
information (VOI) computation in order to identify a device
to output feedback and/or type of feedback for a detected
interaction. For instance, by utilizing VOI computation, the
most ideal and/or appropriate device and/or force feedback
can be determined. Moreover, it is to be understood that the
intelligent component 602 can provide for reasoning about or
infer states of the system, environment, and/or user from a set
of observations as captured via events and/or data. Inference
can be employed to identify a specific context or action, or can
generate a probability distribution over states, for example.
The inference can be probabilistic—that is, the computation
of a probability distribution over states of interest based on a
consideration of data and events. Inference can also refer to
techniques employed for composing higher-level events from
a set of events and/or data. Such inference results in the
construction of new events or actions from a set of observed
events and/or stored event data, whether or not the events are
correlated in close temporal proximity, and whether the
events and data come from one or several event and data
sources. Various classification (explicitly and/or implicitly
trained) schemes and/or systems (e.g., support vector
machines, neural networks, expert systems, Bayesian belief
networks, fuzzy logic, data fusion engines . . . ) can be
employed in connection with performing automatic and/or
inferred action in connection with the claimed subject matter.

[0046] A classifier is a function that maps an input attribute
vector, x=(x1, x2, x3, x4, xn), to a confidence that the input
belongs to a class, that is, f(x)=confidence(class). Such clas-
sification can employ a probabilistic and/or statistical-based
analysis (e.g., factoring into the analysis utilities and costs) to
prognose or infer an action that a user desires to be automati-
cally performed. A support vector machine (SVM) is an
example of a classifier that can be employed. The SVM oper-
ates by finding a hypersurface in the space of possible inputs,
which hypersurface attempts to split the triggering criteria
from the non-triggering events. Intuitively, this makes the
classification correct for testing data that is near, but not
identical to training data. Other directed and undirected
model classification approaches include, e.g., naive Bayes,
Bayesian networks, decision trees, neural networks, fuzzy
logic models, and probabilistic classification models provid-
ing different patterns of independence can be employed.
Classification as used herein also is inclusive of statistical
regression that is utilized to develop models of priority.

[0047] The feedback component 102 can further utilize a
presentation component 604 that provides various types of
user interfaces to facilitate interaction between a user and any
component coupled to the feedback component 102. As
depicted, the presentation component 604 is a separate entity
that can be utilized with the feedback component 102. How-
ever, it is to be appreciated that the presentation component
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604 and/or similar view components can be incorporated into
the feedback component 102 and/or a stand-alone unit. The
presentation component 604 can provide one or more graphi-
cal user interfaces (GUIs), command line interfaces, and the
like. For example, a GUI can be rendered that provides a user
with a region or means to load, import, read, etc., data, and can
include a region to present the results of such. These regions
can comprise known text and/or graphic regions comprising
dialogue boxes, static controls, drop-down-menus, list boxes,
pop-up menus, as edit controls, combo boxes, radio buttons,
check boxes, push buttons, and graphic boxes. In addition,
utilities to facilitate the presentation such as vertical and/or
horizontal scroll bars for navigation and toolbar buttons to
determine whether a region will be viewable can be
employed. For example, the user can interact with one or
more of the components coupled and/or incorporated into the
feedback component 102.

[0048] The user can also interact with the regions to select
and provide information via various devices such as a mouse,
arollerball, a touchpad, a keypad, a keyboard, a touch screen,
a pen and/or voice activation, a body motion detection, for
example. Typically, a mechanism such as a push button or the
enter key on the keyboard can be employed subsequent enter-
ing the information in order to initiate the search. However, it
is to be appreciated that the claimed subject matter is not so
limited. For example, merely highlighting a check box can
initiate information conveyance. In another example, a com-
mand line interface can be employed. For example, the com-
mand line interface can prompt (e.g., via a text message on a
display and an audio tone) the user for information via pro-
viding a text message. The user can then provide suitable
information, such as alpha-numeric input corresponding to an
option provided in the interface prompt or an answer to a
question posed in the prompt. It is to be appreciated that the
command line interface can be employed in connection with
aGUI and/or API. In addition, the command line interface can
be employed in connection with hardware (e.g., video cards)
and/or displays (e.g., black and white, EGA, VGA, SVGA,
etc.) with limited graphic support, and/or low bandwidth
communication channels.

[0049] FIG. 7 illustrates a methodology and/or flow dia-
gram in accordance with the claimed subject matter. For
simplicity of explanation, the methodologies are depicted and
described as a series of acts. It is to be understood and appre-
ciated that the subject innovation is not limited by the acts
illustrated and/or by the order of acts. For example acts can
occur in various orders and/or concurrently, and with other
acts not presented and described herein. Furthermore, not all
illustrated acts may be required to implement the methodolo-
gies in accordance with the claimed subject matter. In addi-
tion, those skilled in the art will understand and appreciate
that the methodologies could alternatively be represented as a
series of interrelated states via a state diagram or events.
Additionally, it should be further appreciated that the meth-
odologies disclosed hereinafter and throughout this specifi-
cation are capable of being stored on an article of manufacture
to facilitate transporting and transferring such methodologies
to computers. The term article of manufacture, as used herein,
is intended to encompass a computer program accessible
from any computer-readable device, carrier, or media.

[0050] FIG. 7 illustrates a method 700 that facilitates iden-
tifying a trigger to employ a force feedback within a telep-
resence session. At reference numeral 702, a telepresence
session can be hosted by a communication framework in
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which two remote physical users can communicate. At refer-
ence numeral 704, a trigger within the telepresence session
can be detected, wherein the trigger is related to a physical
interaction with an object associated with the telepresence
session. At reference numeral 706, a device with an output
that is capable of physically communicating the physical
interaction to at least one participant within the telepresence
session can be identified. At reference numeral 708, a force
feedback can be employed based upon the trigger via the
identified device.

[0051] In order to provide additional context for imple-
menting various aspects of the claimed subject matter, FIGS.
8-9 and the following discussion is intended to provide a
brief, general description of a suitable computing environ-
ment in which the various aspects of the subject innovation
may be implemented. For example, a feedback component
that generates a force feedback response for an interaction
within a telepresence session, as described in the previous
figures, can be implemented in such suitable computing envi-
ronment. While the claimed subject matter has been
described above in the general context of computer-execut-
able instructions of a computer program that runs on a local
computer and/or remote computer, those skilled in the art will
recognize that the subject innovation also may be imple-
mented in combination with other program modules. Gener-
ally, program modules include routines, programs, compo-
nents, data structures, etc., that perform particular tasks and/
or implement particular abstract data types.

[0052] Moreover, those skilled in the art will appreciate that
the inventive methods may be practiced with other computer
system configurations, including single-processor or multi-
processor computer systems, minicomputers, mainframe
computers, as well as personal computers, hand-held com-
puting devices, microprocessor-based and/or programmable
consumer electronics, and the like, each of which may opera-
tively communicate with one or more associated devices. The
illustrated aspects of the claimed subject matter may also be
practiced in distributed computing environments where cer-
tain tasks are performed by remote processing devices that are
linked through a communications network. However, some, if
not all, aspects of the subject innovation may be practiced on
stand-alone computers. In a distributed computing environ-
ment, program modules may be located in local and/or remote
memory storage devices.

[0053] FIG. 8 is a schematic block diagram of a sample-
computing environment 800 with which the claimed subject
matter can interact. The system 800 includes one or more
client(s) 810. The client(s) 810 can be hardware and/or soft-
ware (e.g., threads, processes, computing devices). The sys-
tem 800 also includes one or more server(s) 820. The server
(s) 820 can be hardware and/or software (e.g., threads,
processes, computing devices). The servers 820 can house
threads to perform transformations by employing the subject
innovation, for example.

[0054] One possible communication between a client 810
and a server 820 can be in the form of a data packet adapted to
be transmitted between two or more computer processes. The
system 800 includes a communication framework 840 that
can be employed to facilitate communications between the
client(s) 810 and the server(s) 820. The client(s) 810 are
operably connected to one or more client data store(s) 850
that can be employed to store information local to the client(s)
810. Similarly, the server(s) 820 are operably connected to
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one or more server data store(s) 830 that can be employed to
store information local to the servers 820.

[0055] With reference to FIG. 9, an exemplary environment
900 for implementing various aspects of the claimed subject
matter includes a computer 912. The computer 912 includes
a processing unit 914, a system memory 916, and a system
bus 918. The system bus 918 couples system components
including, but not limited to, the system memory 916 to the
processing unit 914. The processing unit 914 can be any of
various available processors. Dual microprocessors and other
multiprocessor architectures also can be employed as the
processing unit 914.

[0056] The system bus 918 can be any of several types of
bus structure(s) including the memory bus or memory con-
troller, a peripheral bus or external bus, and/or a local bus
using any variety of available bus architectures including, but
not limited to, Industrial Standard Architecture (ISA), Micro-
Channel Architecture (MSA), Extended ISA (EISA), Intelli-
gent Drive Electronics (IDE), VESA Local Bus (VLB),
Peripheral Component Interconnect (PCI), Card Bus, Univer-
sal Serial Bus (USB), Advanced Graphics Port (AGP), Per-
sonal Computer Memory Card International Association bus
(PCMCIA), Firewire (IEEE 1394), and Small Computer Sys-
tems Interface (SCSI).

[0057] The system memory 916 includes volatile memory
920 and nonvolatile memory 922. The basic input/output
system (BIOS), containing the basic routines to transfer infor-
mation between elements within the computer 912, such as
during start-up, is stored in nonvolatile memory 922. By way
of illustration, and not limitation, nonvolatile memory 922
can include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM), elec-
trically erasable programmable ROM (EEPROM), or flash
memory. Volatile memory 920 includes random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is available in
many forms such as static RAM (SRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM),
Synchlink DRAM (SLDRAM), Rambus direct RAM
(RDRAM), direct Rambus dynamic RAM (DRDRAM), and
Rambus dynamic RAM (RDRAM).

[0058] Computer 912 also includes removable/non-remov-
able, volatile/non-volatile computer storage media. FIG. 9
illustrates, for example a disk storage 924. Disk storage 924
includes, but is not limited to, devices like a magnetic disk
drive, floppy disk drive, tape drive, Jaz drive, Zip drive,
LS-100 drive, flash memory card, or memory stick. In addi-
tion, disk storage 924 can include storage media separately or
in combination with other storage media including, but not
limited to, an optical disk drive such as a compact disk ROM
device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versatile disk
ROM drive (DVD-ROM). To facilitate connection of the disk
storage devices 924 to the system bus 918, a removable or
non-removable interface is typically used such as interface
926.

[0059] Itisto be appreciated that FIG. 9 describes software
that acts as an intermediary between users and the basic
computer resources described in the suitable operating envi-
ronment 900. Such software includes an operating system
928. Operating system 928, which can be stored on disk
storage 924, acts to control and allocate resources of the
computer system 912. System applications 930 take advan-
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tage of the management of resources by operating system 928
through program modules 932 and program data 934 stored
either in system memory 916 or on disk storage 924. It is to be
appreciated that the claimed subject matter can be imple-
mented with various operating systems or combinations of
operating systems.

[0060] A user enters commands or information into the
computer 912 through input device(s) 936. Input devices 936
include, but are not limited to, a pointing device such as a
mouse, trackball, stylus, touch pad, keyboard, microphone,
joystick, game pad, satellite dish, scanner, TV tuner card,
digital camera, digital video camera, web camera, and the
like. These and other input devices connect to the processing
unit 914 through the system bus 918 via interface port(s) 938.
Interface port(s) 938 include, for example, a serial port, a
parallel port, a game port, and a universal serial bus (USB).
Output device(s) 940 use some of the same type of ports as
input device(s) 936. Thus, for example, a USB port may be
used to provide input to computer 912, and to output infor-
mation from computer 912 to an output device 940. Output
adapter 942 is provided to illustrate that there are some output
devices 940 like monitors, speakers, and printers, among
other output devices 940, which require special adapters. The
output adapters 942 include, by way of illustration and not
limitation, video and sound cards that provide a means of
connection between the output device 940 and the system bus
918. It should be noted that other devices and/or systems of
devices provide both input and output capabilities such as
remote computer(s) 944.

[0061] Computer 912 can operate in a networked environ-
ment using logical connections to one or more remote com-
puters, such as remote computer(s) 944. The remote comput-
er(s) 944 can be a personal computer, a server, a router, a
network PC, a workstation, a microprocessor based appli-
ance, a peer device or other common network node and the
like, and typically includes many or all of the elements
described relative to computer 912. For purposes of brevity,
only a memory storage device 946 is illustrated with remote
computer(s) 944. Remote computer(s) 944 is logically con-
nected to computer 912 through a network interface 948 and
then physically connected via communication connection
950. Network interface 948 encompasses wire and/or wire-
less communication networks such as local-area networks
(LAN) and wide-area networks (WAN). LAN technologies
include Fiber Distributed Data Interface (FDDI), Copper Dis-
tributed Data Interface (CDDI), Ethernet, Token Ring and the
like. WAN technologies include, but are not limited to, point-
to-point links, circuit switching networks like Integrated Ser-
vices Digital Networks (ISDN) and variations thereon, packet
switching networks, and Digital Subscriber Lines (DSL).
[0062] Communication connection(s) 950 refers to the
hardware/software employed to connect the network inter-
face 948 to the bus 918. While communication connection
950 is shown for illustrative clarity inside computer 912, it
can also be external to computer 912. The hardware/software
necessary for connection to the network interface 948
includes, for exemplary purposes only, internal and external
technologies such as, modems including regular telephone
grade modems, cable modems and DSL. modems, ISDN
adapters, and Ethernet cards.

[0063] What has been described above includes examples
of the subject innovation. It is, of course, not possible to
describe every conceivable combination of components or
methodologies for purposes of describing the claimed subject
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matter, but one of ordinary skill in the art may recognize that
many further combinations and permutations of the subject
innovation are possible. Accordingly, the claimed subject
matter is intended to embrace all such alterations, modifica-
tions, and variations that fall within the spirit and scope of the
appended claims.

[0064] In particular and in regard to the various functions
performed by the above described components, devices, cir-
cuits, systems and the like, the terms (including a reference to
a “means”) used to describe such components are intended to
correspond, unless otherwise indicated, to any component
which performs the specified function of the described com-
ponent (e.g., a functional equivalent), even though not struc-
turally equivalent to the disclosed structure, which performs
the function in the herein illustrated exemplary aspects of the
claimed subject matter. In this regard, it will also be recog-
nized that the innovation includes a system as well as a
computer-readable medium having computer-executable
instructions for performing the acts and/or events of the vari-
ous methods of the claimed subject matter.

[0065] There are multiple ways of implementing the
present innovation, e.g., an appropriate API, tool kit, driver
code, operating system, control, standalone or downloadable
software object, etc. which enables applications and services
to use the advertising techniques of the invention. The
claimed subject matter contemplates the use from the stand-
point of an API (or other software object), as well as from a
software or hardware object that operates according to the
advertising techniques in accordance with the invention.
Thus, various implementations of the innovation described
herein may have aspects that are wholly in hardware, partly in
hardware and partly in software, as well as in software.

[0066] The aforementioned systems have been described
with respect to interaction between several components. It
can be appreciated that such systems and components can
include those components or specified sub-components,
some of the specified components or sub-components, and/or
additional components, and according to various permuta-
tions and combinations of the foregoing. Sub-components
can also be implemented as components communicatively
coupled to other components rather than included within
parent components (hierarchical). Additionally, it should be
noted that one or more components may be combined into a
single component providing aggregate functionality or
divided into several separate sub-components, and any one or
more middle layers, such as a management layer, may be
provided to communicatively couple to such sub-components
in order to provide integrated functionality. Any components
described herein may also interact with one or more other
components not specifically described herein but generally
known by those of skill in the art.

[0067] Inaddition, while a particular feature of the subject
innovation may have been disclosed with respect to only one
of several implementations, such feature may be combined
with one or more other features of the other implementations
as may be desired and advantageous for any given or particu-
lar application. Furthermore, to the extent that the terms
“includes,” “including,” “has,” “contains,” variants thereof,
and other similar words are used in either the detailed descrip-
tion or the claims, these terms are intended to be inclusive in
a manner similar to the term “comprising” as an open transi-
tion word without precluding any additional or other ele-
ments.

Dec. 2,2010

What is claimed is:

1. A system that facilitates replicating a telepresence ses-
sion with a real world physical meeting, comprising:

a telepresence session initiated within a communication
framework that includes two or more virtually repre-
sented users that communicate therein (104, 506);

a trigger component that monitors the telepresence session
in real time to identify a participant interaction with an
object, wherein the object is at least one of a real world
physical object or a virtually represented object within
the telepresence session (106); and

a feedback component that implements a force feedback to
at least one participant within the telepresence session
based upon the identified participant interaction with the
object, wherein the force feedback is employed via a
device associated with at least one participant (102, 202,
402).

2. The system of claim 1, the trigger component monitors
activity within the telepresence session to trigger implemen-
tation of the force feedback with an anticipation and a pre-
diction, wherein the activity is at least one of a virtual pres-
ence location within the telepresence session, a virtual
presence proximity to a virtually represented object, an inter-
action with a virtually represented object, an interaction with
a physical object, a physical interaction, or a virtual interac-
tion.

3. The system of claim 1, the participant interaction relates
to at least one of a virtual user to a disparate virtual user, a
physical user to a virtual user, a physical user to a disparate
physical user, a virtual user to a portion of data, a physical
user to a portion of data, a virtual user to a physical object, or
a physical user to a physical object.

4. The system of claim 1, the trigger component identifies
an intensity level of the interaction to which the feedback
component implements the force feedback corresponding to
such intensity level.

5. The system of claim 1, the feedback component evalu-
ates two or more devices in order to identify at least one
device to communicate the force feedback via an output asso-
ciated with at least one device, wherein the evaluation is of a
characteristic related to at least one of the two or more
devices, the interaction, or the force feedback.

6. The system of claim 5, the feedback component selects
adevice to output the force feedback based upon evaluation of
at least one of a device output capability, a user preference, a
type of force feedback, an interaction detected, or an interac-
tion intensity.

7. The system of claim 1, the feedback component gener-
ates the force feedback for an interaction with a portion of
data, wherein the interaction with the portion of data triggers
delivery of the portion of data.

8. The system of claim 1, the feedback component gener-
ates the force feedback for a detected event change related to
the telepresence session.

9. The system of claim 8, wherein the event change is at
least one of a gesture, an interaction with a physical object, an
interaction with a virtual object, a mood change, a new topic
being presented, a person leaving the telepresence session, a
person entering the telepresence session, a presenter change,
or an alert.

10. The system of claim 1, further comprising a profile
component that manages at least one of a setting or a configu-
ration related to at least one of the telepresence session, the
force feedback, the device, or the interaction.
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11. The system of claim 10, the profile component manages
device selection to communicate the force feedback based
upon a user preference.
12. The system of claim 10, the profile component enables
a restriction that limits at least one of a received force feed-
back, a communicated force feedback to a user, an amount of
devices used to output a received feedback, a type of force
feedback received, or a type of force feedback communicated
1o a user.
13. The system of claim 10, the profile component enables
a user-defined force feedback response to a detected interac-
tion.
14. The system of claim 1, wherein the force feedback is at
least one of a friction, a haptic, a tactile, an electric feedback,
an electrical stimulation, a three-dimensional feedback, a
shaking, a physical resistance, a temperature change, a
motion, a noise, a pressure, a texture, a movement, or a
replication of touching the object.
15. The system of claim 1, wherein the participant interac-
tionrelates to at least one of a virtual user to a disparate virtual
user, a physical user to a virtual user, a physical user to a
disparate physical user, a virtual user to a portion of data, a
physical user to a portion of data, a virtual user to a physical
object, or a physical user to a physical object.
16. The system of claim 1, wherein the device is at least one
of'a haptics device, a haptics glove, a pressure sensor device,
a 3-dimensional (3D) camera, a speaker, a whiteboard, a
whiteboard device, a vibration device, a heater, a motor, or a
device that replicates a touching from a user.
17. A computer-implemented method that facilitates gen-
erating a force feedback to a participant within a telepresence
session in order to replicate a physical interaction with an
object, comprising:
hosting a telepresence session by a communication frame-
work in which two physical users can communicate
(702);

detecting a trigger within the telepresence session, wherein
the trigger is related to a physical interaction with an
object associated with the telepresence session (704);

identifying a device with an output that is capable of physi-
cally communicating the physical interaction to at least
one participant within the telepresence session (706);
and

employing a force feedback based upon the trigger via the

identified device (708).
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18. The method of claim 17, further comprising replicating
an intensity of the physical interaction with an object with a
corresponding amount of output from the device.
19. The method of claim 17, further comprising generating
the force feedback for a detected event change related to the
telepresence session, wherein the event change is at least one
of a mood change, a new topic being presented, a person
leaving the telepresence session, a person entering the telep-
resence session, a presenter change, or an alert.
20. A computer-implemented system that facilitates gen-
erating a force feedback to a participant within a telepresence
session in order to replicate a physical interaction with an
object, comprising:
means for initiating a telepresence session within a com-
munication framework that includes one or more virtu-
ally represented users that communicate therein (104,
506, 702);

means for monitoring the telepresence session in real time
to identify a participant interaction with an object,
wherein the object is at least one of a real world physical
object or a virtually represented object within the telep-
resence session (106, 704);

means for implementing a force feedback to at least one
participant within the telepresence session based upon
the identified participant interaction with the object,
wherein the force feedback is employed via a device
associated with at least one participant (102, 202, 402,
708);

means for identifying an intensity level of the interaction to
which such intensity level is translated in the force feed-
back via the device (102, 106);

means for evaluating two or more devices in order to iden-
tify at least one device to communicate the force feed-
back via an output associated with at least one device,
wherein the evaluation is of a characteristic related to at
least one of the two or more devices, the interaction, or
the force feedback (102, 106, 706, 708);

means for combining forces when two or more virtually
represented users apply a force at the same time to a
shared object that has physical resistance; and

means for at least one virtually represented user to chose to

apply a force feedback to a subset of virtually repre-
sented users during the telepresence session.
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