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(57) ABSTRACT 

In general, this disclosure describes techniques for selecting a 
subset of participants to display on a display device of a 
computing device from a plurality of participants in a video 
conference. In one example, a method includes determining a 
participation rating for each of a plurality of participants in a 
video conference, wherein the participation rating is based on 
one or more conversation properties for each of the two or 
more participants. The method also includes selecting two or 
more participants based on the participation rating of each of 
the two or more participants. The method further includes 
displaying image data associated with the two or more 
selected participants on a display device of a computing 
device. 

DETERMINING A PARTICIPATION 
RATING FOR EACH OF A PLURALITY OF 
PARTICIPANTS IN A REAL TIME VISUAL 
COMMUNICATION SESSION, WHEREIN 
THE PARTICIPATION RATING IS BASED 

ON ONE OR MORE CONVERSATION 
PROPERTIES RELATED TO THE VIDEO 

CONFERENCE AND RELEVANT TO A 
DESIRABILITY FOR DISPLAYING IMAGE 

DATA ASSOCIATED WITH A 
PARTICIPANT FOR EACH OF THE 

PLURALITY OF PARTICIPANTS 

SELECT TWO OR MORE 
PARTICIPANTS BASED ON THE 

PARTICIPATION RATING OF EACH OF 
THE TWO OR MORE PARTICIPANTS 

PROVIDE, FOR DISPLAY, IMAGE DATA 
ASSOCIATED WITH THE TWO OR MORE 

SELECTED PARTICIPANTS ON A DISPLAY 
DEVICE OF A COMPUTING DEVICE 

26 Claims, 4 Drawing Sheets 

62 

64 

r"-- 66 

(60 

IPR2026-00435
Zoom Communication, Inc. Ex. 1020

Page 1 of 16



SECOND 
COMPUTING 

DEVICE 
20-1 

NETWORK 
32 

FOURTH 
COMPUTING 

DEVICE 
20-3 

FIG. 1 

THIRD 
COMPUTING 

DEVICE 
20-2 

COMMUNICATION 
DATA 24 

AUDIO DATA 3_§, 

IMAGE DATA 
38 

FIFTH 
COMPUTING 

DEVICE 
20-4 

FIRST COMPUTING DEVICE 
2 

INPUT DEVICE(S) 
(E.G., MICROPHONE) 

52 

NETWORK 
INTERFACE(S) 

4A 

VIDEO CONFERENCE APPLICATION 
A 

SELECTION 
MODULE 

6 

CAMERA(S) 
16 

OUTPUT 
DEVICE(S) 

(E.G., 
SPEAKER) 

54 

INPUT/OUTPUT DEVICE (E.G., TOUCH-
SENSITIVE DISPLAY) 

12 

SIXTH 
COMPUTING 

DEVICE 
a t5 

SERVER 
30 

FIRST 
IMAGE 
DATA 

22 

USER 
14 

SECOND 
IMAGE
DATA 

24 

DISPLAY 
DEVICE 

4 

lu
al

u
d

 *
S

il
 

st
oz

 ̀8
1 
tn

v
 

17
 JO

 I
 J

aa
ti

S
 

Il
l 

Z
£0

`£
li

`6
 S

f1
 

IPR2026-00435
Zoom Communication, Inc. Ex. 1020

Page 2 of 16



U.S. Patent Aug. 18, 2015 Sheet 2 of 4 US 9,113,032 B1 

FIRST COMPUTING DEVICE 
2 

PROCESSOR(S) 
40 

MEMORY 
42 

NETWORK 
INTERFACE(S) 

48 

STORAGE 
DEVICE(S) 

50 

INPUT DEVICE(S) 
52 

OUTPUT 
DEVICE(S) 

POWER 
SOURCE(S) 

56 

OPERATING 
SYSTEM(S) 

44 

APPLICATION(S) 
46 

VIDEO 
CONFERENCE 
APPLICATION 

8 

(-SELECTION)
( MODULE 

--. 

FIG. 2 

IPR2026-00435
Zoom Communication, Inc. Ex. 1020

Page 3 of 16



U.S. Patent Aug. 18, 2015 Sheet 3 of 4 US 9,113,032 B1 

(60 

DETERMINING A PARTICIPATION 
RATING FOR EACH OF A PLURALITY OF 
PARTICIPANTS IN A REAL TIME VISUAL 
COMMUNICATION SESSION, WHEREIN 
THE PARTICIPATION RATING IS BASED 

ON ONE OR MORE CONVERSATION 
PROPERTIES RELATED TO THE VIDEO 

CONFERENCE AND RELEVANT TO A 
DESIRABILITY FOR DISPLAYING IMAGE 

DATA ASSOCIATED WITH A 
PARTICIPANT FOR EACH OF THE 

PLURALITY OF PARTICIPANTS 

1
SELECT TWO OR MORE 

PARTICIPANTS BASED ON THE 
PARTICIPATION RATING OF EACH OF 

THE TWO OR MORE PARTICIPANTS 

( -62 

1
PROVIDE, FOR DISPLAY, IMAGE DATA 

ASSOCIATED WITH THE TWO OR MORE 
SELECTED PARTICIPANTS ON A DISPLAY 

DEVICE OF A COMPUTING DEVICE 

FIG. 3 

r - 64 

66 

IPR2026-00435
Zoom Communication, Inc. Ex. 1020

Page 4 of 16



80 

84 

IMAGE DATA 
ASSOCIATED WITH 

FIRST SELECTED 
PARTICIPANT 

86 

IMAGE DATA 
ASSOCIATED WITH 
THIRD SELECTED 

PARTICIPANT 
90 

OVERLAY 94 

IMAGE DATA 
ASSOCIATED WITH 
SECOND SELECTED 

PARTICIPANT 
88 

IMAGE DATA 
ASSOCIATED WITH 

CURRENTLY 
SPEAKING 

PARTICIPANT 
92 

FIG. 4 

IMAGE DATA 
ASSOCIATED WITH 

CONFERENCE 
RESOURCE 

86 

lu
al

u
d

 *
S

il
 

st
oz

 ̀8
1 
tn

v
 

17
 J

O
 1

7 
Ja

m
iS

 
Il

l 
Z

£0
`£

li
`6

 S
f1

 

IPR2026-00435
Zoom Communication, Inc. Ex. 1020

Page 5 of 16



US 9,113,032 B1 
1 

SELECTING PARTICIPANTS IN A VIDEO 
CONFERENCE 

CLAIM OF PRIORITY 

This application relates to and claims the benefit of priority 
to Provisional Application No. 61/491,796, filed May 31, 
2011, which is assigned to the assignee hereof and is hereby 
expressly incorporated by reference herein. 

TECHNICAL FIELD 

The disclosure relates to selecting participants in a video 
conference. 

BACKGROUND 

Three or more users of computing devices may often 
engage in real-time video communications, such as video 
conferencing, where the users (also referred to as partici-
pants) exchange live video and audio transmissions. 

SUMMARY 

Techniques of this disclosure provide a method that 
includes determining a participation rating for each of a plu-
rality of participants in a real-time visual communication 
session, wherein the participation rating is based on one or 
more conversation properties related to the real-time visual 
communication session and relevant to a desirability for dis-
playing image data associated with a participant for each of 
the plurality of participants. The method also includes select-
ing two or more participants from the plurality of participants 
based on the participation rating of each of the two or more 
participants. The method further includes providing, for dis-
play, image data associated with the two or more selected 
participants on a display device of a computing device. 

Another example of this disclosure provides a computer-
readable storage medium comprising instructions for causing 
a programmable processor to perform operations. The 
instructions may include determining a participation rating 
for each of a plurality of participants in a real-time visual 
communication session, wherein the participation rating is 
based on one or more conversation properties related to the 
real-time visual communication session and relevant to a 
desirability for displaying image data associated with a par-
ticipant for each of the plurality of participants. The opera-
tions may also include selecting two or more participants 
based on the participation rating of each of the two or more 
participants and displaying image data associated with the 
two or more selected participants on a display device of a 
computing device. 

Yet another example provides a computing device that 
includes one or more processors and a network interface to 
connect to a video conference having a plurality of partici-
pants. The computing device may further include an output 
device that displays image data. The computing device may 
also include means for selecting two or more participants 
from among the plurality of participants for displaying image 
data associated with the two or more selected participants by 
the output device. 

Techniques of this disclosure provide a method that 
includes receiving participation data for a plurality of partici-
pants engaged in a real-time communication session from a 
plurality of computing devices associated with the plurality of 
participants, wherein the participation data is relevant to a 
desirability for displaying image data associated with the 

2 
plurality of participants. The method further includes select-
ing image data associated with two or more participants from 
the plurality of participants based on the participation data of 
the each of the two or more participants. The method also 

5 includes providing image data associated with the two or 
more selected participants to a computing device engaged in 
the real-time communication session. 

The details of one or more aspects of the disclosure are set 
forth in the accompanying drawings and the description 

10 below. Other features, objects, and advantages of the disclo-
sure will be apparent from the description and drawings, and 
from the claims. 

BRIEF DESCRIPTION OF DRAWINGS 
15 

FIG. 1 is a block diagram illustrating an example of a 
computing device that may execute one or more applications 
and engage in a video conference with one or more other 

20 computing devices, in accordance with one or more aspects of 
the present disclosure. 

FIG. 2 is a block diagram illustrating further details of one 
example of computing device shown in FIG. 1, in accordance 
with one or more aspects of the present disclosure. 

25 FIG. 3 is a flow chart illustrating an example method that 
may be performed by a computing device to determine which 
image data associated with two or more participants from a 
plurality of participants in a video conference to display on 
the computing device, in accordance with one or more aspects 

30 of the present disclosure. 
FIG. 4 is a block diagram illustrating one example of a 

computing device configured to display image data associ-
ated with a conference resource and a set of plurality of 
participants in a video conference, in accordance with one or 

35 more aspects of the present disclosure. 
In accordance with common practice, the various 

described features are not drawn to scale and are drawn to 
emphasize features relevant to the present invention. Like 
reference characters denote like elements throughout the fig-

40 ures and text. 

DETAILED DESCRIPTION 

Techniques of the present disclosure are directed at func-
45 tionality for determining which participants in a real-time 

video communication session to display associated image 
data on a computing device at any given moment during the 
video conference. In some examples, a real-time video com-
munication session is a video conference. In some video 

so conferencing systems, image data from only one participant 
is displayed at a time and the software switches between 
participants based on who is currently speaking. In conversa-
tions where many participants are contributing, switching to 
a current speaker may be disorienting. Additionally, some 

55 computing devices such as mobile devices, smart phones, 
personal data assistants (PDAs), or tablet computers often 
implement display devices (e.g., presence-sense or touch 
screens) that have a limited area in which it may be difficult to 
show video or image data corresponding to every participant 

60 in the video conference at the same time. Furthermore, when 
the number of users or participants is relatively large, it may 
not be practical to display a video transmission from each 
participant on the computing device. The present disclosure 
allows a computing device to display two or more participants 

65 simultaneously based on factors related to that participant's 
activity in the video conference, providing a more seamless 
approach to video conferencing. 
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FIG. 1 is a block diagram illustrating an example of a first 
computing device 2 that may execute one or more applica-
tions (e.g., video conference application 8) and engage in a 
video conference with one or more other computing devices 
20-1 through 20-5, in accordance with one or more aspects of 
the present disclosure. As described herein, first computing 
device 2 may simply be referred to as computing device 2. 
Computing device 2 may select a set of participants from a 
plurality of participants in a video conference and display 
image data associated with the selected set of participants on 
a display device 4. 

Computing device 2 may engage in a video conference 
with a plurality of other participants using other computing 
devices. Computing device 2 may connect to one or more 
other computing devices through network 32. As illustrated in 
FIG. 1, other computing devices may include second com-
puting device 20-1, third computing device 20-2, fourth com-
puting device 20-3, fifth computing device 20-4, and sixth 
computing device 20-5. In further examples, different num-
bers of computing devices 20-1 through 20-5 may be imple-
mented. For illustrative purposes, FIG. 1 is discussed in terms 
of a currently ongoing video conference between computing 
device 2 and computing devices 20-1 through 20-5. 

Computing device 2 may, in some examples, include or be 
part of a portable computing device (e.g., a mobile phone, 
netbook, laptop, personal data assistant (PDA), tablet device, 
portable gaming device, portable media player, e-book 
reader, or a watch) as well as non-portable devices (e.g., a 
desktop computer). For purposes of illustration only, in this 
disclosure, computing device 2 is described as a portable or 
mobile device, but aspects of this disclosure should not be 
considered limited to such devices. Similarly, computing 
devices 20 may include or be part of a portable computing 
device as well as non-portable devices. As illustrated, second 
computing device 20-1 may be a PDA, third computing 
device 20-2 may be a laptop, fourth computing device 20-3 
may be a mobile phone, fifth computing device 20-4 may be 
a desktop computer, and sixth computing device 20-5 may be 
a tablet device. Any other numbers and combinations of types 
of computing devices participating in a video conference 
according to techniques of this disclosure are contemplated. 

Computing device 2 may include an input/output device 12 
(e.g., a touch-sensitive device), one or more input devices 52 
(e.g., a microphone), one or more cameras 16, and one or 
more output devices 54 (e.g., a speaker). In some examples, 
input/output device 12 may comprise display device 4. In 
some examples, input/output device 12 may only be an output 
device. For example, input/output device 12 may be a screen 
without input capabilities. In other examples, display device 
4 may be a presence-sensitive screen or a touch screen. In 
some examples, display device 4 may be capable of receiving 
touch input from a user 14 (e.g., display device 4 may com-
prise a touch screen, track pad, track point, or the like). User 
14 may interact with input/output device 12, for example, by 
performing touch input on display device 4. One example of 
computing device 2 is more fully described in FIG. 2, dis-
cussed below. 

Computing device 2 may connect to network 32, including 
a wired or wireless network, via one or more network inter-
faces 48. Computing device 2 may connect to computing 
devices 20-1 through 20-5, or to any other number of com-
puting devices. Computing devices 20-1 through 20-5 may be 
connected to network 32 via wired and/or wireless links. 
Network 32 may include a wide-area network such as the 
Internet, a local-area network (LAN), an enterprise network, 
a wireless network, a cellular network, a telephony network, 
a Metropolitan area network (e.g., Wi-Fi, WAN, or WiMAX), 

4 
one or more other types of networks, or a combination of two 
or more different types of networks (e.g., a combination of a 
cellular network and the Internet). 

In another example, computing device 2 may connect to a 
5 server 30 through one or more network interfaces 48. Com-

puting device 2 and computing devices 20-1 through 20-5 
may send data to or receive data from server 30 via network 
32. Server 30 may be any of several different types of network 
devices. For instance, server 30 may be a conventional web 

10 server, a specialized media server, a personal computer oper-
ating in a peer-to-peer fashion, or another type of network 
device. In other examples, server 30 may provide conference 
calling capabilities in accordance with one aspect of this 

15 disclosure. For example, server 30 may manage a six-way 
video conference between computing device 2 and comput-
ing devices 20-1 through 20-5. 

Computing device 2 may be connected to any of the com-
puting devices 20 in a peer-to-peer fashion, either directly or 

20 through network 32. A peer-to-peer connection may be a 
network connection that partitions tasks or workloads 
between peers (e.g., first computing device 2 and second 
computing device 20-1) without centralized coordination by 
a server (e.g., server 30). Computing device 2 and second 

25 computing device 20-1 may exchange communication data 
34 via a peer-to-peer connection. In other examples, any 
combination of computing device 2 and computing devices 
20-1 through 20-5 may communicate in a peer-to-peer fash-
ion. 

30 Although the systems and techniques described herein sup-
port conferencing capabilities, for illustrative purposes only, 
FIG. 1 will be described in terms of a real-time video com-
munication between first computing device 2 and second 
through sixth computing devices 20-1 through 20-5. How-

35 ever, it is to be understood that the techniques and examples 
described in accordance with this disclosure apply to com-
munications having any number of two or more participants. 
Also, for illustrative purposes only, this disclosure refers to 
participants in the sense that there is a single participant (e.g., 

40 a person) for each computing device 2 and 20-1 through 20-5. 
However, it is to be understood that there may be more than 
one participant for each of computing devices 2, 20-1, 20-2, 
20-3, 20-4, and 20-5. In other examples, any of computing 
devices 2 and 20-1 through 20-5 may be engaged in a video 

45 conference without a user. 
This disclosure also describes, for illustrative purposes 

only, each of computing devices 2 and 20-1 through 20-5 as 
transmitting a single audio or video feed. However, it is to be 
understood that there may be more than one audio or video 

so feed from each of computing devices 2 and 20-1 through 
20-5. For example, more than one user may be using a single 
computing device, such as, for example, computing device 
20-4, to participate in a video conference. In such an example, 
computing device 20-4 may include more than one input 

55 devices 52 (e.g., two microphones and two cameras). In such 
an example, the techniques described in this disclosure may 
be applied to the additional audio or video feeds as if they 
were from separate computing devices. 

In FIG. 1, first computing device 2 and computing devices 
60 20-1 through 20-5 have established a real-time video com-

munication, referred to herein as a video conference. A user 
14 operates first computing device 2 as a participant in the 
video conference, and may be interchangeably referred to 
herein as a participant or as user 14. Similarly, as described 

65 herein for illustrative purposes only, five additional partici-
pants operate one of computing devices 20-1 through 20-5. 
As described above, in other examples, different numbers of 
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participants and different numbers of computing devices 20 
may be engaged in the real-time video conference. 

In one example, first computing device 2 and computing 
devices 20 exchange communication data 34, which may be 
streamed real-time. In some examples, communication data 
34 may include image data 38 and audio data 36. Image data 
38 may be any data that can be visually represented on display 
device 4. Image data 38 may include one or more still images, 
a video, a document, a visual presentation, or the like. In one 
example, image data 38 may be one or more real-time video 
feeds. As described herein, image data 38 may comprise a 
plurality of image data signals. In some examples, the image 
data signals may be associated with a participant. In some 
examples, each computing device 20-1 through 20-5 commu-
nicatively coupled to computing device 2 provides an image 
data signal as part of image data 38. 

In one example, audio data 36 may include audio feeds 
from the one or more participants. In some examples, audio 
data 36 may comprise speech of a participant (for example, a 
participant using fifth computing device 20-4 may be speak-
ing). As described herein, audio data 36 may comprise a 
plurality of audio data signals. In some examples, the audio 
data signals may be associated with a participant. In some 
examples, each computing device 20-1 through 20-5 commu-
nicatively coupled to computing device 2 provides an audio 
data signal as part of audio data 36. 

In some examples, image data 38 and audio data 36 may be 
transferred between first computing device 2 and computing 
devices 20 over different channels. In other examples, image 
data 38 and audio data 36 may be transferred over a single 
channel. In one example, communication data 34 may be 
transferred using a Real-time Transport Protocol ("RTP") 
standard developed by the Internet Engineering Task Force 
("IETF"). In examples using RTP, image data 38 may have a 
format such as H.263 or H.264. In other examples, other 
protocols or formats are used. In other examples, some or all 
of communication data 34 may be transferred encrypted, such 
as, for example, using Secure Real-time Transport Protocol 
(SRTP), or any other encrypted transfer protocol. 

In one example, computing device 2 may generate a por-
tion of image data 38 from camera 16 and audio data 36 from 
input device 52 (e.g., a microphone). In one example, com-
puting device 2 may receive video data from camera 16. In 
one example, output from camera 16 is provided to one or 
more of computing devices 20-1 through 20-5, in order that 
image data associated with user 14 may be displayed on one 
or more of computing devices 20-1 through 20-5. Image data 
associated with user 14 may include any image data user 14 
wishes to display during the video conference. For example, 
camera 16 may be pointed approximately at user 14 in order 
that other participants in the video conference may see an 
image of user 14. In other examples, user 14 may direct 
camera 16 elsewhere, for example, at a scene or a document. 

In one example, image data 38 and audio data 36 may be 
associated with each other (e.g., audio data 36 is diegetic to 
image data 38). In other examples, image data 38 and audio 
data 36 may not be associated with each other (e.g., audio data 
36 is non-diegetic with image data 38, for example, a sound 
track is played along with image data 38). In some examples, 
communication data 34 may include both audio data 36 and 
image data 38; however, in other examples, communication 
data 34 may include only one of either audio data 36 or image 
data 38. Further, at any given moment during the real-time 
video communication, any of computing devices 2 and 20-1 
through 20-5 may be sending only audio data 36, only image 
data 38, or both. 

6 
Computing device 2 includes a video conference applica-

tion 8 that, when executed, provides functionality to comput-
ing device 2 to establish and maintain communications 
between one or more computing devices 20-1 through 20-5. 

5 Video conference application 8 may also provide signals to 
display device 4 to display information related to the video 
conference communications and to enable user 14 to interact 
with video conference application 8. In some examples, video 
conference application 8 may be a "wet" (Watir Extension 

10 Toolkit) browser. 
Video conference application 8 may include a selection 

module 6. Selection module 6, in various instances, provides 
computing device 2 with capabilities to select which image 
data 38 from which computing devices 20-1 through 20-5 for 

15 display on display device 4. For example, display device 4 
may display only a subset of image data 38 received by 
computing device 2. Selection module 6 may assist video 
conference application 8 in choosing which subset of image 
data 38 to show on display device 4. In other examples, video 

20 conference application 8 contains further communication 
modules having additional capabilities. 

During a video conference, one or more cameras 16 and 
one or more other input devices 52 of first computing device 
2 may be activated. For example, user 14 may point camera 16 

25 at her or his face or another object of interest during video 
mode in order to transmit a video. In some examples, com-
puting device 2 may switch between different cameras 16, 
such as a front-facing camera and a rear-facing camera. Input 
device 38, such as a microphone, may record and sound 

30 incident to the microphone, such as a voice of user 14. Com-
puting device 2 may, in real-time, send this video data from 
camera 16 and audio data from input device 52 to one or more 
of the computing devices 20-1 through 20-5. In other 
examples, image data 38 may be sourced from a variety of 

35 inputs besides camera 16, such as, for example, a slideshow of 
pictures, a pre-recorded video feed, a screencast showing a 
window, or the like. Similarly, audio data 36 may be sourced 
from any audio source, for example, a sound file stored on one 
of computing devices 2 or 20-1 through 20-5. 

40 Likewise, one or more of the computing devices 20-1 
through 20-5 sends image data 38 and audio data 36 from 
similar input devices to computing device 2. During a video 
conference, computing device 2 may output some or all of thi s 
received image data 38 and audio data 36, for example, with 

45 output devices 54 (e.g., a speaker) and display device 4. In 
further examples, audio data 36 may not be streamed while 
image data 38 is streamed. In another example, multiple audio 
data signals may be streamed by computing device 2. 

Display device 4 of computing device 2 may display all or 
so part of image data 38. Video conference application 8 may 

define a number of image data signals that may be displayed 
on display device 4 at any given moment during a video 
conference. As used herein, for illustrative purposes, "dis-
playing a participant" may mean displaying image data asso-

55 ciated with that participant or with the computing device the 
participant is using. For example, as shown in FIG. 1, display 
device 4 may be configured to display image data associated 
with two of the six participants. 

For example, FIG.1 shows display device 4 displaying first 
60 image data 22 and second image data 24. In one example, first 

image data 22 and second image data 24 may be included in 
image data 38. First image data 22 and second image data 24 
may be image data associated with any two of the six com-
puting devices 2, 20-1, 20-2, 20-3, 20-4, and 20-5. In one 

65 example, first image data 22 comprises image data associated 
with third computing device 20-2 and second image data 23 
comprises image data associated with fourth computing 
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device 20-3. As shown in FIG. 1, display device 4 may display 
images of two participants from the image data 38. 

Additionally, computing device 2 may output all of audio 
data 36 so user 14 may hear all conference participants, even 
those participants whose associated image data is not dis-
played. In other examples, subsets of signals making up audio 
data 36 are selected for output. In some examples, the sets of 
audio data signals are selected in accordance with techniques 
described herein. 

Selection module 6 may be invoked by computing device 2 
to determine what image data from which participants will be 
displayed on display device 4. For example, selection module 
6 may determine a participation rating for each of the plurality 
of participants in the video conference. The participation 
rating may be a rating determined based on one or more 
conversation properties. Conversation properties may include 
any factor relevant in determining a desirability level for 
displaying image data associated with a participant. For 
example, a conversation property may include an indication 
that a participant is currently speaking in a video conference. 
Thus, the participation rating may at least partially be a mea-
sure of how active a given participant is in a conversation in 
the video conference. In another example, a conversation 
property may include whether user 14 is a friend of another 
participant. In such an example, the participation rating for a 
participant may at least partially be a measure of a preference 
of user 14 for displaying image data associated with the 
participant. In other examples, the participation rating may be 
a measure of a combination of these or other conversation 
properties. 

Therefore, in the example of FIG. 1, selection module 6 
selects two of the six participants for displaying image data 
associated with the two selected participants on display 
device 4 based the participation rating of the participants. For 
example, selection module 6 may instruct computing device 
2 to display image data associated with the two selected 
participants with the highest participation ratings. In other 
examples, selection module 6 may select participants based 
on other qualities of the participation ratings, such as, for 
example, participants with the highest and the lowest partici-
pation ratings, the two lowest participation ratings, the two 
median participation ratings, or any other determination. 

FIG. 2 is a block diagram illustrating further details of one 
example of computing device 2 shown in FIG. 1. FIG. 2 
illustrates only one particular example of computing device 2, 
and many other example embodiments of computing device 2 
may be used in other instances. Additionally, one or more 
computing devices 20-1 through 20-5 may be similar to com-
puting device 2 as shown in FIG. 2. 

As shown in the specific example of FIG. 2, computing 
device 2 includes one or more processors 40, memory 42, one 
or more network interfaces 48, one or more storage devices 
50, one or more input devices 52, one or more output devices 
54, and one or more power sources 56. Computing device 2 
also includes one or more operating systems 44. Computing 
device 2 may include one or more applications 46 and video 
conference application 8. Video conference application 8 
may include selection module 6 executable by computing 
device 2. One or more operating systems 44 may include 
video conference application 8 or selection module 6 execut-
able by computing device 2. Operating system 44, applica-
tions 46 and video conference application 8 are also execut-
able by computing device 2. Each of components 40, 42, 44, 
46, 48, 50, 52, 54, 56, 6, and 8 may be interconnected (physi-
cally, communicatively, and/or operatively) for inter-compo-
nent communications. 

8 
Processors 40 may be configured to implement function-

ality and/or process instructions for execution in computing 
device 2. Processors 40 may be capable of processing instruc-
tions stored in memory 42 or instructions stored on storage 

5 devices 50. 
Memory 42 may be configured to store information within 

computing device 2 during operation. Memory 42 may, in 
some examples, be described as tangible or a non-transitory 
computer-readable storage medium. In some examples, 

10 memory 42 is a temporary memory, meaning that a primary 
purpose of memory 42 is not long-term storage. Memory 42 
may also, in some examples, be described as a volatile 
memory, meaning that memory 42 does not maintain stored 
contents when the computer is turned off. Examples of vola-

15 tile memories include random access memories (RAM), 
dynamic random access memories (DRAM), static random 
access memories (SRAM), and other forms of volatile memo-
ries known in the art. In some examples, memory 42 may be 
used to store program instructions for execution by proces-

2o sors 40. Memory 42 may be used by software or applications 
running on computing device 2 (e.g., one or more of applica-
tions 46) to temporarily store information during program 
execution. 

Storage devices 50 may also include one or more tangible 
25 or non-transitory computer-readable storage media. Storage 

devices 50 may be configured to store larger amounts of 
information than memory 42. Storage devices 50 may further 
be configured for long-term storage of information. In some 
examples, storage devices 50 may include non-volatile stor-

30 age elements. Examples of such non-volatile storage ele-
ments may include magnetic hard discs, optical discs, floppy 
discs, flash memories, or forms of electrically programmable 
memories (EPROM) or electrically erasable and program-
mable (EEPROM) memories. 

35 Computing device 2 also includes one or more network 
interfaces 48. Computing device 2 may utilize one or more 
network interfaces 48 to communicate with external devices 
via one or more networks (e.g., network 32 shown in FIG. 1). 
In one example, one or more network interfaces 48 may 

40 correspond to an interface for receiving data from computing 
devices (e.g., computing devices 20-1 through 20-5 of FIG. 
1). In some examples, computing device 2 may include a 
plurality of either or both input and output interfaces. In some 
examples, network interfaces 48 may include separate input 

45 and output network interfaces of network interfaces 48. In 
other examples, input and output interfaces may be may be 
functionally integrated. 

One or more network interfaces 48 may include one or 
more of a network interface card, such as an Ethernet card, 

so configured to communication over, for example, Ethernet, 
transmission control protocol (TCP), Internet protocol (IP), 
asynchronous transfer mode (ATM), or other network com-
munication protocols. In other examples, one of network 
interfaces 48 may be an optical transceiver, a radio frequency 

55 transceiver, or any other type of device that can send and 
receive information. Examples of such network interfaces 
may include Bluetooth®, 3G and WiFi® radios in mobile 
computing devices as well as USB. Examples of such wire-
less networks may include WiFi®, Bluetooth®, and 3G. In 

60 some examples, computing device 2 may utilize network 
interface 48 to wirelessly communicate with an external 
device, such as server 30 or computing devices 20-1 through 
20-5, a mobile phone, or other networked computing device. 

Computing device 2 may also include one or more input 
65 devices 52. Input devices 52 may be configured to receive 

input, for example, from user 14, through tactile, audio, or 
video feedback. Examples of input devices 52 may include a 
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touch-sensitive display, a mouse, a keyboard, a voice respon-
sive system, a microphone, video camera 16, or any other type 
of device for detecting a command from user 14. In one 
example, one or more input devices 52 may comprise input/ 
output device 12 as shown in FIG. 1. In another example, one 
or more input devices 52 may comprise display device 4 as 
shown in FIG. 1. 

One or more output devices 54 may also be included in 
computing device 2, e.g., display device 4. Output devices 54 
may be configured to provide output to user 14 using tactile, 
audio, or video output. Output devices 54 may include a 
touch-sensitive display, and may utilize a sound card, a video 
graphics adapter card, or any other type of device for convert-
ing a signal into an appropriate form understandable to 
humans or machines. Additional examples of output devices 
54 may include a speaker, a cathode ray tube (CRT) monitor, 
a liquid crystal display (LCD), or any other type of device that 
can provide output to user 14. In one example, one or more 
output devices 54 may comprise input/output device 12 as 
shown in FIG. 1. In another example, one or more output 
devices 54 may comprise display device 4 as shown in FIG. 1. 

Computing device 2 may include one or power sources 56, 
which may provide power to computing device 2. The one or 
more power sources 56 may be one or more batteries, which 
may be rechargeable. The one or more batteries may be made 
from nickel-cadmium, lithium-ion, or any other suitable 
material. 

Computing device 2 may include one or more operating 
systems 44. One or more operating system 44 may control the 
operation of components of computing device 2. For 
example, operating systems 44 may facilitate the interaction 
of application 46 or video conference application 8 with 
processors 40, memory 42, network interfaces 48, storage 
devices 50, input devices 52, output devices 54, and batteries 
56. 

Video conference application 8 may additionally include 
selection module 6, which may be executed as part of oper-
ating system 44. In other cases, selection module 6 may be 
implemented or executed by computing device 2. Selection 
module 6 may process video data, e.g., image data 38 
received from one or more of computing devices 20-1 through 
20-5. Selection module 6 may select a subset of participants 
from a plurality of participants in a video conference, wherein 
selection module 6 or video conference application 8 pro-
vides signals to instruct display device 4 to display image data 
associated with the selected set of participants. Additionally, 
selection module 6 may receive input from a component such 
as processors 40, memory 42, one or more network interfaces 
48, one or more storage devices 50, one or more output 
devices 54, one or more batteries 56, or operating system 44. 
In some cases, selection module 6 may perform additional 
processing on communication data 34. In other cases, selec-
tion module 6 may transmit input to an application, e.g. 
applications 46, or other component in computing device 2. 

Any applications, e.g. applications 46 or video conference 
application 8, implemented within or executed by computing 
device 2 may be implemented or contained within, operable 
by, executed by, and/or be operatively/communicatively 
coupled to components of computing device 2, e.g., one or 
more processors 40, memory 42, one or more network inter-
faces 48, and/or storage devices 50. 

FIG. 3 is a flow chart illustrating an example method 60 
that may be performed by a computing device to determine 
which image data associated with two or more participants 
from a plurality of participants in a real-time communication 
session to display on the computing device, in accordance 
with one or more aspects of the present disclosure. A real-

10 
time communication session may be a video conference or 
other visual communication session. Method 60 may further 
determine which image data associated with two or more 
participants of a plurality of real-time communication session 

5 participants to display on the computing device. For example, 
method 60 may be performed by computing devices 2, 20-1, 
20-2, 20-3, 20-4, or 20-5 as shown in FIG. 1 or 2. 

Method 60 may include determining a participation rating 
for each of a plurality of participants in a video conference, 

10 wherein the participation rating is based on one or more 
conversation properties related to the real-time communica-
tion session and relevant to a desirability for displaying image 
data associated with a participant for each of the plurality of 
participants (62). A desirability for displaying image data 

15 associated with a participant may be associated with a level of 
participation of the participant. A participation rating may be 
a rating, a score, or a ranking. In one example, method 60 
determines a participation rating for each participant or com-
puting device engaged in a real-time communication session. 

20 In another example, method 60 determines a participation 
rating for each separate image data signal received by the 
computing device that is performing method 60 (e.g., com-
puting device 2). 

Conversation properties may include factors relevant in 
25 determining a desirability level for displaying image data 

associated with a participant during a video conference. Con-
versation properties may further include qualities that can 
quantify participation of a participant in the video conference. 
Values may be assigned to some or all of the conversation 

30 properties. In some examples, determining a participation 
rating may include totaling the values of the one or more 
conversation properties. In another example, determining a 
participation rating may include averaging the values of the 
conversation properties. Further, a participation rating may be 

35 a weighted average of conversation properties. Selection 
module 6 may assign different, or approximately the same, 
weights to different conversation properties. 

In one example, a participation rating for a participant may 
be increased when one or more of the one or more conversa-

40 tion properties indicate the participant is more actively par-
ticipating than that participant previously was in the video 
conference. For example, active participation may include 
speaking or perform a function for the video conference (such 
as, for example, mediating or presenting). Likewise, the par-

45 ticipation rating for the participant may be decreased when 
one or more of the one or more conversation properties indi-
cate the participant is less actively participating than the par-
ticipant previously was in the video conference. For example, 
a less actively participating participant may be one who is 

so listening or watching the video conference with minimal 
contribution. In one example, being an active participant may 
indicate that the participant is involved with the process of the 
video conference or otherwise contributing to it. In contrast, 
a non-active participant may be a passive listener or watcher 

55 of the video conference. As used herein, a "positive partici-
pation rating" refers to a rating which makes a participant 
more likely to be selected, and is not necessarily directed to 
any mathematical property of the rating. 

One example conversation property may include whether a 
60 participant is currently speaking at a particular moment dur-

ing the video conference. When a participant is speaking, 
selection module 6 may indicate the presence of this property, 
or assign a value (such as a positive value) to the property. In 
one example, any currently speaking participant may be given 

65 a highest rating or ranking of the plurality of participants. In 
another example, a weight may be assigned to the conversa-
tion property. In one example, a participation rating is 
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increased when a participant begins speaking, and decreases 
when the participant ceases speaking. In some examples, a 
most recently used (MRU) algorithm may be used by selec-
tion module 6. 

Another example conversation property may be a designa-
tion or determination that a participant has a particular status 
in the video conference. For example, a participant may be an 
organizer, leader, or moderator of the video conference. In 
one example, a participant who called the meeting may be 
given a higher participation rating than that participant would 
otherwise receive. In another example, a moderator may be 
given a high participation rating in order that participants may 
be able to see the moderator at most or all times during the 
video conference. In another example, another type of status 
may be used as a conversation property. 

Further conversation properties may include consider-
ations of how often a participant has spoken. For example, a 
conversation property may include a duration a participant 
has spoken. In one example, the duration is a measure of how 
long a participant has been speaking since the participant 
began speaking. In another example, the duration a partici-
pant has spoken may be measured from the beginning of the 
conference call. A value assigned to the duration of speaking 
conversation property may increase with increasing amount 
of time the participant spoke. A positive correlation between 
the value of the conversation property and length of time 
speaking may be based on any mathematical relationship, 
including a linear or logarithmic relationship. Likewise, a 
value of any other conversation property may have a math-
ematical relationship to what the conversation property is 
measuring, if appropriate. 

Similarly, another conversation property may include a 
duration since a participant has last spoken. In such an 
example, the participation rating for a participant who is no 
longer speaking may decrease correspondingly with the dura-
tion since the participant last spoke. In another example, a 
participation rating may decrease for a participant who was 
previously speaking only when the participant has not spoken 
for a threshold duration (for example, after a minute of not 
speaking). 

Another conversation property may include a determina-
tion of a ratio of the duration the participant has spoken to a 
total duration of the video conference. In one example, the 
more a participant speaks, the more likely other participants 
want image data associated with that participant displayed on 
their computing devices. Thus, the participation rating of a 
participant may increase with increasing percentage of time 
that the participant has spoken during the video conference. 

Yet another conversation property may include a relation-
ship between a participant associated with one or more of the 
other participants. A relationship may be based on a social 
media status between the two or more participants. For 
example, if a first participant has a "friend" or "like" status 
with a second participant in a social media, both the first and 
second participants may have an increased participation rat-
ing for each other. In another example, only those participants 
who are a friend of the determining participant (that is, the 
user of the particular computing device that is making the 
determination) may be given a positive rating. Each partici-
pant's computing device 2 may display a different set of other 
participants based on their individual social graph or profile, 
that is, their individual set of friends. 

In another example, a conversation property may include 
whether a participant has spoken the name of another partici-
pant. For example, computing device 2 may comprise speech 
recognition capabilities, which may be part of selection mod-
ule 6. As audio data 36 may include speech, computing device 

12 
2 may detect words spoken by a participant. In one example, 
computing device 2 may detect when a participant is speaking 
directly to another participant. In such an example, if com-
puting device 2 detects a spoken name or other identifier 

5 associated with a participant, selection module 6 increases the 
participation rating of that participant. This increase may be 
removed or otherwise lessened with time. The identifier asso-
ciated with a participant may be a name, a username, a login 
name, a role the participant is playing in the video conference 

10 (such as mediator or presenter, etc.), or the like. Potential 
identifiers may be stored in a database accessible by comput-
ing device 2 (e.g., in storage device 50). These potential 
identifiers may be linked with one or more participants. 

Quality of image data from a computing device may also be 
15 a conversation property. In one example, a video quality 

conversation property is assigned a value based on a quality of 
the image data associated with a participant. For example, 
user 14 may not wish to display image data from a participant 
that is of poor quality. In one example, a participant may be 

20 entirely removed from consideration when a quality of the 
image data associated with the participant is below a thresh-
old quality level. In such an example, the computing device 
may still output audio data from a participant whose image 
data is not displayed. Likewise, a relatively good video qual-

25 ity may be assigned a higher rating than a relatively poor 
video quality. In other examples, a relatively high video qual-
ity may be assigned a lower participation rating. For example, 
a computing device with limited processing power may not 
want to display relatively high resolution video data. 

30 Another conversation property may be whether a partici-
pant is displaying or presenting a conference resource. 
Examples of conference resources may include using a white-
board program, presenting a PowerPointTM or other presen-
tation, using Google DocumentsTM, sharing a screen, or the 

35 like. In some examples, a conference resource may be dis-
played on a display device, as shown below with respect to 
FIG. 4. In other examples, a conference resource may be 
displayed upon detection of an identifier of the conference 
resource (for example, a participant speaks a name of the 

40 conference resource). 
Another conversation property may be based on email 

threads between a user and another participant. For example, 
if the user and a participant have recently emailed each other, 
the participation rating for the participant may increase. The 

45 video conference application, for example, video conference 
application 8, may receive data from one or more email 
accounts associated with the video conference application. 
The data may include information related to whether the user 
has emailed any of the participants in the video conference. In 

so addition, the video conference application may have access to 
the bodies of emails between participants in a video confer-
ence. A participation rating of a participant may be altered 
based on an email between the participant and the user. The 
participation rating may increase for a participant when an 

55 email is sent between the participant and the user during the 
video conference. 

In another example, if user 14 has muted or otherwise 
blocked a participant, the participation rating for that partici-
pant may decrease. If user 14 un-mutes or no longer blocks 

60 the participant, the participation rating of the participant may 
increase. In another example, a participation rating for a 
participant who speaks in relatively quick bursts may be 
lowered. This may be done in order to reduce a potential for 
rapid switching between participants based on which partici-

65 pant is currently speaking. Likewise, in some examples, a 
time delay may be passed before a newly selected participant 
may replace a previously selected participant. This delay 
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period may be added in order to reduce a probability of rapid 
switching. For example, if a participation rating for newly 
selected participant decreases such that the newly selected 
participant would no longer be selected within the delay 
period, image data associated with the newly selected partici-
pant may not be displayed. In other examples, other conver-
sation properties are used to reduce the occurrence of rapid 
switching. 

Similarly, another conversation property may include a 
detection of a participant otherwise catching the attention of 
another participant, such as, by changing an image captured 
by a video camera, such as camera 16. In another example, a 
conversation property may include detecting, via camera 16, 
a movement by the participant. For example, a participant 
may perform a gesture, such as waving a hand, in order to get 
the attention of other participants in the video conference. 

Yet another conversation property may include whether a 
participant has been selected by one or more other partici-
pants. For example, user 14 may select a participant in order 
to have image data associated with the participant displayed 
on computing device 2. User 14 may select the participant 
from a list of the participants. In one example, user 14 touches 
a graphical representation of the image data associated with 
the participant on display device 4, wherein display device 4 
comprises a touch screen in order to select the participant. 

Further conversation properties may include a viewing 
mode the computing device is operating in (e.g., a full screen 
mode). Another conversation property may include whether a 
participant is presenting or sharing a screen, or attempting to 
present or share the screen. Also, if a first participant is a 
direct report for a second participant (for example, they have 
a supervising or employment relationship), the second par-
ticipant may replace the first participant when the second 
participant speaks. Furthermore, information from other 
applications, such as a calendar application, may be used by 35 

selection module 6 to determine some of the conversation 
properties. 

Another conversation property may include which partici-
pants are viewing a shared resource. For example, the con-
ference application may include the ability for users to 
optionally share a resource, such as watching a video 
together. Participants may be selected based on which par-
ticipants are watching the video. A participant may receive a 
higher participation rating for a user who is watching a video 
if the participant has opted in to also watch the video. For 
example, not all participants of the conference may elect to 
watch the video, and only those participants watching the 
video may be displayed on the computing device associated 
with the user. 

In some instances, some participants in a video conference 
may have additional communications between a subset of the 
participants in the video conference. For example, some par-
ticipants in a video conference may also be engaging in a 
private or group text chat. Another conversation property may 
include whether a user is engaging in additional communica-
tions with another participant. If so, the participant may 
receive a higher participation rating for the user because of the 
additional communication. For example, a user is text chat-
ting with a participant in the video conference, so the partici-
pant is displayed on the computing device used by the user. 
Further, the display of participants may be organized based on 
which participants the user may be chatting with. For 
example, in a video conference, participants who the user is 
chatting with may be displayed with a larger image than those 
participants the user is not chatting with. 

Participation ratings may be determined individually for 
each participant. That is, for each user, the participation rat-

14 
ings for that participant and all other participants may be 
determined independently of other users' participation rat-
ings. These separate determinations may be based on particu-
lar aspects of the relationship between the determining par-

s ticipant and the other participants in the video conference. 
Such relationships may include factors such as whether the 
determining participant is friends with the other participants, 
the presence of an employment or familial relationship, 
whether the determining participant has blocked a partici-

10 pant, etc. This enables different users of computing devices, 
such as computing devices 2 and 20-1 through 20-5, to see 
different sets of the plurality of participants as compared with 
other users or participants. In another example, participation 
ratings for each participant may be the same among all users 

15 (e.g., among all the participants). In other examples, some 
determining participants may share, or have some of the 
same, participation ratings. 

Participation ratings may be determined based on an algo-
rithm. In some examples, the algorithm may be weighted such 

20 that some conversation properties are weighted more than 
others. For example, a participation rating may be determined 
by adding together values assigned to conversation proper-
ties. The values of the conversation properties may be multi-
plied by coefficients. 

25 For example, a participation rating for a participant may be 
based on whether the user is friends with the participant (e.g., 
like_factor), a ratio of how often the participant is speaking, 
and a ratio of how many times the participant has edited 
shared documents over the total number of edits to the shared 

30 documents. Such an equation to determine the participation 
rating may be shown in Equation 1: 

Participation rating=A(like factor)+B(number of min-
utes speaking/total minutes of conference)+C 
(number of edits/total number of edits) (1) 

As shown in Equation 1, A, B, and C are coefficients used 
to weigh the different factors. The values of the coefficients 
may be different for different users and may be based on how 
important a particular conversation factor is to the user. Also, 

40 one user may have different coefficients for different partici-
pants. Equation 1 is an example equation showing three con-
versation properties. However, participation ratings may also 
include additional factors based on other conversation prop-
erties. 

45 As shown in FIG. 3, method 60 may further include select-
ing two or more participants from the plurality of participants 
based on the participation rating of each of the two or more 
participants (64). In one example, the number of participants 
that are selected may be based on properties of the computing 

so device. Such properties include, but are not limited to, screen 
size, processing capabilities, network connection quality or 
speed, and the like. In other examples, the selection is made 
individually for each computing device. A computing device 
may display N number of image data signals associated with 

55 participants, where N is an integer. For example, N for a 
desktop computer may be larger than N for a mobile phone. In 
other examples, N may be dynamically determined through-
out the video conference based on properties of the video 
conference (for example, how many total participants the 

60 video conference has, how many active participants there are, 
etc.). 

In some examples, participants may not want themselves to 
be selected because they may not want to see their own image. 
For example, user 14 using computing device 2, may not wish 

65 to have image data from camera 16 displayed on display 
device 4. In other words, a participant may be removed from 
consideration for selection when that participant is using the 
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particular computing device. In some examples, a small 
thumbnail of the image data from camera 16 is displayed on 
display device 4, for example, in an overlay. 

Participants may be selected based on comparing their 
participation ratings. For example, if a display device can 
display N number of image data signals, N participants with 
the top, or highest, participation ratings are chosen. In other 
examples, other metrics are used for selecting among the 
participants based on their participation ratings. 

In some examples, a specific quality or presence of a par-
ticular conversation property for a participant may automati-
cally result in selection of the image data associated with that 
participant. For example, a participant who is currently 
speaking may always be selected for displaying the image 
data associated with that participant. As another example, the 
presence of a conversation property, such as a designation of 
status, may be used to select a participant with that status 
(e.g., meeting organizer, mediator, or presenter). In another 
example, only those participants who are friends with the 
determining participant are selected. In a further example, a 
participant may be selected as one of the two or more selected 
participants responsive to detecting an identifier associated 
with that participant. 

If two or more participants have the same participation 
rating, and image data associated with both participants can-
not be displayed on a computing device, one participant may 
be selected based on another factor. In one example, a random 
participant among the tied participants may be chosen. In 
another example, the presence or absence of a selected con-
versation property may trump an otherwise tied participation 
rating. For example, a currently speaking participant may be 
selected over another participant with the same participation 
rating. In other examples, other methods of tie breaking are 
employed for selecting participants. 

As a video conference progresses, each participation rating 
for each of the plurality of participants may be updated 
throughout the video conference. In one example, the partici-
pation ratings are continuously updated. In other examples, 
the participation ratings are updated intermittently or at regu-
lar intervals. Likewise, the selection process may also be 
performed regularly, intermittently, or continuously through-
out the video conference. In some examples, the selection 
process may be performed each time the participation ratings 
are updated. 

Method 60 may also include displaying image data asso-
ciated with the two or more selected participants on a display 
device of a computing device (66). The number of displayed 
image data signals may be determined by specific properties 
of the computing device. As shown in FIG. 1, two participants 
are selected, and two sets of image data signals are displayed 
on display device 4. Other numbers of participants may be 
selected and image data associated with them displayed. 

In other examples, participants may be selected in order to 
determine how image data associated with the participants 
will be displayed. For example, participants may be selected 
to be displayed having a larger displayed image than non-
selected participants. For example, all the participants may be 
displayed on the computing device at least as thumbnail 
images, while selected participants are displayed with larger 
images. In other examples, participants may be selected in 
order to display image data associated with the selected par-
ticipants in a certain position or orientation. In further 
examples, participants may be selected in order to display 
image data associated with the selected participants having 
brightness different from image data associated non-selected 
participants. In other examples, the display of image data 
associated selected participants may differ from the display of 

16 
image data associated non-selected participants in other 
ways, including color, duration of display, or the like. 

Method 60 may further include replacing the image data 
associated with one of the selected participants with image 

5 data associated with a newly selected participant when a 
participation rating for the newly selected participant exceeds 
a participation rating for the one of the selected participants. 
Likewise, even if the participation rating for the newly 
selected participant does not exceed the participation rating 

10 for the previously selected participant, image data associated 
with the new participant may replace image data associated 
with a previously selected participant. 

In another example, image data associated with a partici-
pant who is currently speaking may be displayed in a graphi-

15 cal location of the display device designated for a current 
speaker, unless the participant who is currently speaking is 
one of the one or more selected participants. 

A participant may be notified if image data associated with 
him or her is selected for one or more other participants. In 

20 another example, an indication is provided to each participant 
of what their participation rating is, which may be an average 
of participation ratings for that participant among all the 
users. 

In another example, a method for selecting image data for 
25 two or more participants engaged in a real-time communica-

tion session may include receiving participation data for a 
plurality of participants engaged in a real-time communica-
tion session from a plurality of computing devices associated 
with the plurality of participants. A server, such as server 30 

30 of FIG. 1, may receive the participation data for a plurality of 
participants. The server may host the real-time communica-
tion session between the plurality of participants. 

The participation data may be relevant to a desirability for 
displaying image data associated with the plurality of partici-

35 pants. Image data associated with two or more participants 
from the plurality of participants is selected based on the 
participation data of the each of the two or more participants. 
The image data associated with the two or more selected 
participants may be provided to a computing device engaged 

40 in the real-time communication session. 
FIG. 4 is a block diagram illustrating one example of a 

computing device 80 configured to centrally display image 
data associated with a conference resource and a set of plu-
rality of participants in a video conference, in accordance 

45 with one or more aspects of the present disclosure. Comput-
ing device 80 may be similar to computing device 2 of FIG. 1. 

Computing device 80 may comprise a display device 84. 
As shown in FIG. 4, display device 84 may be virtually 
partitioned into five sections. Display device 84 may display 

so image data associated with four participants of a video con-
ference. For example, display device 84 displays image data 
associated with a first selected participant 86, image data 
associated with a second selected participant 88, image data 
associated with a third selected participant 90, and image data 

55 associated with a currently speaking participant 92. Display 
device 84 may also display image data associated with a 
conference resource 86. As illustrated in FIG. 4, the confer-
ence resource may be a document. However, in other 
examples, the conference resource may be another type of 

60 resource, including, for example, a presentation, a video, text, 
or the like. 

The participants may be selected according to any of the 
techniques described herein. For example, the first through 
third selected participants may have the top three participa-

65 tion ratings. In one example, if the currently speaking partici-
pant is not one of the three selected participants, the currently 
speaking participant may be displayed in a designated graphi-
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cal portion of the display device 84. If one of the three 
selected participants begins speaking, image data associated 
with the previously speaking participant may remain dis-
played in the designated graphical portion. 

As shown in FIG. 4, a conference resource may be centrally 
displayed, while the two or more selected participants are 
displayed surrounding the image data associated with the 
conference resource 86. That is, image data associated with a 
conference resource 86 may be displayed in a central graphi-
cal location of display device 84, wherein the image data 
associated with the two or more selected participants is dis-
played approximately around image data associated with the 
conference resource 86. In one example, image data associ-
ated with the conference resource 86 is displayed larger, or 
with higher resolution, than image data associated with the 
selected participants. 

In addition to displaying image data, display device 84 may 
further display an overlay 94. Overlay 94 may be an image 
having any shape, size, coloration, or style that is overlaid on 
top of at least a portion of the image data. Information that 
may be included in overlay 94 may include a list of partici-
pants, a thumbnail of image data computing device 80 is 
outputting (such as, for example, a video feed from camera 
16), or provide interactive options available to a user during a 
video conference. Such options may include, for example, 
functionality to close the application, adjust brightness of 
volume, select a number of participants to be selected, select 
a particular participant, set how often the participation ratings 
are updated, or the like. Any of the techniques and features 
described herein may be user configurable in some examples. 

Techniques and systems of the present disclosure may 
allow a computing device to calculate a participation rating 
for each of a plurality of participants in a video conference, 
wherein the participation rating is based on one or more 
conversation properties. Two or more participants may be 
selected based on the participation rating for display on a 
display device of the computing device. 

As described herein, there are many conversation proper-
ties that may potentially influence a participation rating of a 
participant. A participation rating may increase for a partici-
pant who is currently speaking, who is the meeting organizer, 
who is currently presenting a conference resource, relatively 
good video quality, for those who have "friend" or "like" 
status in a social media with another participant, or for any 
other quality. In contrast, a participation rating may decrease 
for a participant who has not spoken for a time, if another 
participant has muted or otherwise blocked the participant, 
has relatively poor video quality, or if the participant speaks 
for relatively short times. In another example, when the com-
puting device recognizes that a participant said a second 
participant's name or username, the second participant is 
automatically displayed or their rating is increased. 

According to one example, the three highest rated partici-
pants are displayed on the display device. In an alternative 
example, the three highest rated participants are displayed 
along with the currently speaking participant if the currently 
speaking participant is not one of the highest rated partici-
pants. In another example, four of the highest rated partici-
pants are displayed. In some examples, the conversation rat-
ing is determined based on a weighted average of two or more 
conversation properties. In another example, a conference 
resource may be displayed in addition to the selected partici-
pants. In one example, a conference resource may be centrally 
displayed, while the two or more selected participants are 
displayed surrounding the conference resource. 

The functionality of this disclosure may be applied differ-
ently for each computing device used in the video conference. 

18 
For example, a greater number of selected participants may be 
displayed for a participant using a personal computer than for 
a participant using a smart phone. 

Techniques of the present disclosure may provide an 
5 improved user experience during video conferences. A set of 

participants may be displayed in a size appropriate for the 
user to see the relevant information. The techniques allow a 
user to see those people who are part of a conversation in the 
video conference. Participants who are relevant to the con-

10 versation at any particular time are brought up to be dis-
played, while participants who become less relevant to the 
conversation are dropped off. In this way, techniques of the 
disclosure dynamically create a group of panelists, which 

15 may be the same or different for each user. 
Techniques described herein may be implemented, at least 

in part, in hardware, software, firmware, or any combination 
thereof. For example, various aspects of the described 
embodiments may be implemented within one or more pro-

20 cessors, including one or more microprocessors, digital sig-
nal processors (DSPs), application specific integrated circuits 
(ASICs), field programmable gate arrays (FPGAs), or any 
other equivalent integrated or discrete logic circuitry, as well 
as any combinations of such components. The term "proces-

25 sor" or "processing circuitry" may generally refer to any of 
the foregoing logic circuitry, alone or in combination with 
other logic circuitry, or any other equivalent circuitry. A con-
trol unit including hardware may also perform one or more of 
the techniques of this disclosure. 

30 Such hardware, software, and firmware may be imple-
mented within the same device or within separate devices to 
support the various techniques described herein. In addition, 
any of the described units, modules or components may be 
implemented together or separately as discrete but interoper-

35 able logic devices. Depiction of different features as modules 
or units is intended to highlight different functional aspects 
and does not necessarily imply that such modules or units are 
realized by separate hardware, firmware, or software compo-
nents. Rather, functionality associated with one or more mod-

40 ules or units may be performed by separate hardware, firm-
ware, or software components, or integrated within common 
or separate hardware, firmware, or software components. 

Techniques described herein may also be embodied or 
encoded in an article of manufacture including a computer-

45 readable storage medium encoded with instructions. Instruc-
tions embedded or encoded in an article of manufacture 
including an encoded computer-readable storage medium, 
may cause one or more programmable processors, or other 
processors, to implement one or more of the techniques 

so described herein, such as when instructions included or 
encoded in the computer-readable storage medium are 
executed by the one or more processors. Computer readable 
storage media may include random access memory (RAM), 
read only memory (ROM), programmable read only memory 

55 (PROM), erasable programmable read only memory 
(EPROM), electronically erasable programmable read only 
memory (EEPROM), flash memory, a hard disk, a compact 
disc ROM (CD-ROM), a floppy disk, a cassette, magnetic 
media, optical media, or other computer readable media. In 

60 some examples, an article of manufacture may comprise one 
or more computer-readable storage media. 

In some examples, computer-readable storage media may 
comprise a tangible or non-transitory media. The term "non-
transitory" may indicate that the storage medium is not 

65 embodied in a carrier wave or a propagated signal. In certain 
examples, a non-transitory storage medium may store data 
that can, over time, change (e.g., in RAM or cache). 
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Various aspects of the disclosure have been described. 
Aspects or features of examples described herein may be 
combined with any other aspect or feature described in 
another example. These and other embodiments are within 
the scope of the following claims. 

The invention claimed is: 
1. A method, comprising: 
determining, at a computing device that includes one or 

more processors and that is associated with a user, a 
participation rating for each of a plurality of participants 
in a real-time visual communication session, wherein 
the participation rating is based on one or more conver-
sation properties related to the real-time visual commu-
nication session and relevant to a desirability for dis-
playing image data associated with a participant for each 
of the plurality of participants, and wherein the partici-
pation rating for each particular participant is deter-
mined independently of (i) other users' participation 
ratings for the particular participant, and (ii) a manual 
input of the user during the real-time visual communi-
cation session; 

selecting, at the computing device, two or more partici-
pants from the plurality of participants based on the 
participation rating of each of the two or more partici-
pants; and 

providing, for display, image data associated with the two 
or more selected participants on a display device of the 
computing device. 

2. The method of claim 1, further comprising: 
updating the participation rating for each of the plurality of 

participants throughout the real-time visual communi-
cation session; and 

selecting the two or more participants based on the updated 
participation rating for each of the plurality of partici-
pants. 

3. The method of claim 1, further comprising: 
replacing the image data associated with one of the 

selected participants with image data associated with a 
newly selected participant when a participation rating 
for the newly selected participant exceeds a participation 
rating for the one of the selected participants. 

4. The method of claim 1, wherein the plurality of partici-
pants includes an organizer of the video conference, and 

wherein determining the participation rating for each of the 
plurality of participants further comprises determining 
the participation rating for the organizer such that the 
organizer is selected as one of the two or more selected 
participants. 

5. The method of claim 1, wherein determining the partici-
pation rating for each of the plurality of participants further 
comprises: 

increasing the participation rating for a participant when 
one of the one or more conversation properties for the 
participant indicates the participant is more actively par-
ticipating in the real-time visual communication ses-
sion; and 

decreasing the participation rating for the participant when 
one of the one or more conversation properties for the 
participant indicates the participant is less actively par-
ticipating in the real-time visual communication ses-
sion. 

6. The method of claim 1, wherein the one or more conver-
sation properties comprise a duration a participant has been 
speaking since the participant began speaking. 

7. The method of claim 6, wherein determining the partici-
pation rating for each of the plurality of participants further 

20 
comprises determining a ratio of the duration the participant 
has spoken and a total duration of the real-time visual com-
munication session. 

8. The method of claim 1, wherein the one or more conver-
5 sation properties comprises at least one of an indication that a 

participant is currently speaking and an indication of a selec-
tion of a participant by a user of the computing device. 

9. The method of claim 1, wherein the one or more conver-
sation properties comprise a duration since a participant last 

10 spoke, and wherein the participation rating for the participant 
decreases correspondingly with the duration since the partici-
pant last spoke. 

10. The method of claim 1, wherein the one or more con-
versation properties comprise a relationship of a participant 

15 associated with a user of the computing device. 
11. The method of claim 1, wherein the one or more con-

versation properties comprise a quality of image data, and 
wherein selecting the two or more participants further com-
prises removing a participant from consideration of selection 

20 when a quality of image data associated with the participant is 
below a threshold quality level. 

12. The method of claim 1, further comprising: 
detecting an identifier associated with a participant of the 

plurality of participants; and 
25 responsive to detecting the identifier, selecting the partici-

pant as one of the two or more selected participants. 
13. The method of claim 1, wherein determining the par-

ticipation rating for each of a plurality of participants is fur-
ther based on determining a weighted average of the one or 

30 more conversation properties. 
14. The method of claim 1, further comprising: 
displaying image data associated with a participant who is 

currently speaking in a graphical location of the display 
device designated for a current speaker, unless the par-

35 ticipant who is currently speaking is one of the two or 
more selected participants. 

15. The method of claim 1, wherein selecting the two or 
more participants further comprises removing a participant 
from consideration for selection when the participant is a user 

40 of the computing device. 
16. The method of claim 1, further comprising: 
displaying image data associated with a conference 

resource on the display device of the computing device. 
17. The method of claim 16, wherein displaying the image 

45 data associated with the conference resource further com-
prises displaying the conference resource in a central graphi-
cal location of the display device, wherein the image data 
associated with the two or more selected participants is dis-
played approximately around the image data associated with 

so the conference resource. 
18. The method of claim 1, further comprising: 
determining a number of the one or more selected partici-

pants based on properties of the computing device. 
19. The method of claim 1, wherein the real-time visual 

55 communication session is a video conference; and 
wherein image data comprises one or more of a still image, 

a video, a document, and a visual presentation. 
20. A computer-readable storage medium comprising 

instructions for causing a programmable processor to per-
60 form operations comprising: 

determining a participation rating for each of a plurality of 
participants in a real-time visual communication ses-
sion, wherein the participation rating is based on one or 
more conversation properties related to the real-time 

65 visual communication session and relevant to a desir-
ability for displaying image data associated with a par-
ticipant for each of the plurality of participants, wherein 
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the participation ratings are associated with a user and 
wherein the participation rating for each particular par-
ticipant is determined independently of (i) other users' 
participation ratings for the particular participant, and 
(ii) a manual input of the user during the real-time visual 
communication session; 

selecting two or more participants based on the participa-
tion rating of each of the two or more participants; and 

displaying image data associated with the two or more 
selected participants on a display device of a computing 
device associated with the user. 

21. A computing device, comprising: 
one or more processors; 
a network interface to connect to a real-time visual com-

munication session having a plurality of participants; 
an output device that displays image data; and 
a computer-readable storage medium comprising instruc-

tions for causing the one or more processors to perform 
operations, the operations comprising: 
determining a participation rating for each of the plural-

ity of participants in the real-time visual communica-
tion session, wherein the participation rating is based 
on one or more conversation properties related to the 
real-time visual communication session and relevant 
to a desirability for displaying image data associated 
with a participant for each of the plurality of partici-
pants, wherein the participation ratings are associated 
with a user and wherein the participation rating for 
each particular participant is determined indepen-
dently of (i) other users' participation ratings for the 
particular participant, and (ii) a manual input of the 
user during the real-time visual communication ses-
sion, 

selecting two or more participants based on the partici-
pation rating of each of the two or more participants, 
and 

displaying image data associated with the two or more 
selected participants on the output device. 

22. A method, comprising: 
determining, at a computing device that includes one or 

more processors and that is associated with a user, a 
participation rating for each of a plurality of participants 
in a real-time visual communication session, wherein 
the participation rating is based on one or more conver-
sation properties related to the real-time visual commu-
nication session and relevant to a desirability for dis-
playing image data associated with a participant for each 
of the plurality of participants, and wherein the partici-
pation rating for each particular participant is deter-

22 
mined independently of (i) other users' participation 
ratings for the particular participant, and (ii) a manual 
input of the user during the real-time visual communi-
cation session; 

5 selecting, at the computing device, one or more partici-
pants from the plurality of participants based on the 
participation rating of each of the one or more partici-
pants; and 

providing, for display, image data associated with the one 
10 or more selected participants on a display device of the 

computing device. 
23. The method of claim 1, wherein determining the par-

ticipation rating for each of the plurality of participants in the 

15 
real-time visual communication session based on one or more 
conversation properties includes determining the participa-
tion rating for each particular participant of the plurality of 
participants in the real-time visual communication session 
based on input from the user to block or view the particular 

20 
participant during a previous real-time visual communication 
session. 

24. The computer-readable storage medium of claim 20, 
wherein determining the participation rating for each of the 
plurality of participants in the real-time visual communica-

25 tion session based on one or more conversation properties 
includes determining the participation rating for each particu-
lar participant of the plurality of participants in the real-time 
visual communication session based on input from the user to 
block or view the particular participant during a previous 

30 
real-time visual communication session. 

25. The computing device of claim 21, wherein determin-
ing the participation rating for each of the plurality of partici-
pants in the real-time visual communication session based on 
one or more conversation properties includes determining the 

35 
participation rating for each particular participant of the plu-
rality of participants in the real-time visual communication 
session based on input from the user to block or view the 
particular participant during a previous real-time visual com-
munication session. 

40 
26. The method of claim 22, wherein determining the par-

ticipation rating for each of the plurality of participants in the 
real-time visual communication session based on one or more 
conversation properties includes determining the participa-
tion rating for each particular participant of the plurality of 

45 
participants in the real-time visual communication session 
based on input from the user to block or view the particular 
participant during a previous real-time visual communication 
session. 
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