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SYSTEMS AND METHODS FOR PARTICIPANT-CONTROLLED VIDEO
CONFERENCING
RELATED APPLICATIONS

[0001] This application claims priority to U.S. Patent Application No. 62/890,482 filed
on August 22, 2019 and titled “SYSTEMS AND METHODS FOR PARTICIPANT-
CONTROLLED VIDEO CONFERENCING” and which is incorporated by reference in its
entirety.

TECHNICAL FIELD
[0002] This disclosure generally relates to the field of video conferencing. More
specifically, this disclosure relates to the field of video conferencing using USB equipped
devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Non-limiting and non-exhaustive embodiments of the disclosure are
described, including various embodiments of the disclosure with reference to the figures, in
which:
[0004] FIG. 1 illustrates a conferencing device, according to one embodiment.
[0005] FIG. 2 illustrates a system including a conferencing device in a conference
room setting, according to an embodiment.
[0006] FIG. 3 illustrates a system of directly connected conferencing devices in a
conference room setting, according to an embodiment.
[0007] FIG. 4 illustrates a computer connected to a conferencing device via a USB
cable and running software configured to send control signals and/or video data to the
conferencing device, the software presenting control signal actuators, according to an
embodiment.
[0008] FIG. 5A illustrates a smartphone connected to a conferencing device via a
USB cable and running software configured to send control signals and/or video data to the
conferencing device, the software presenting control signal actuators, according to an
embodiment.
[0009] FIG. 5B illustrates a smartphone connected to a conferencing device via a
USB cable and running software sending video data to the conferencing device, the
software running in the background, according to an embodiment.
[0010] FIG. 6 illustrates a presentation device that is connected to a video out port of
a conferencing device via a video cable, the presentation device simultaneously displaying
the video data from two different external host devices, according to an embodiment.
[0011] FIG. 7 illustrates two presentation devices, each connected to a video out port

of a conferencing device via a video cable, the screens of each presentation device
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displaying the video data from one or more external host devices, according to an
embodiment.
[0012] FIG. 8 illustrates a system including a conference room device in a
conference room setting, according to an embodiment.

DETAILED DESCRIPTION
[0013] Modern collaborative workspaces (conference rooms, huddle spaces,
classrooms, etc.) are plagued by ineffective, messy, and confusing video conferencing,
power, and connectivity solutions. Although many technology providers offer integrated
solutions for video conferencing that include full A/V connectivity to a projector, TV, or
display, they all suffer from an inability to connect the devices of multiple conference
participants at the same time and further fail to provide simple functionality to swap
presenters easily.
[0014] The present disclosure relates to a conferencing device that solves these
(and other) issues. The conferencing device of the present disclosure may leverage,
among other possible choices, Universal Serial Bus (USB) compliant hardware and cabling
in order to facilitate communication with an external host device (e.g., a device that is
presently using, or may in the future use, the conferencing device to present a presentation
to a group). A USB cable between a conferencing device of the present disclosure and an
external host device may provide data transfer between the devices, power transfer
between the devices, or both. While all types of USB are contemplated as possibilities for
performing either or both of these power transfer and data transfer functions, it is noted that
given the rise of USB Type-C (USB-C) devices, providing device charging and presentation
data connectivity simultaneously via a USB-C cable is becoming increasingly relevant.
[0015] FIG. 1 illustrates an embodiment of a conferencing device 100 which includes
a processor 102 and a memory 104. The processor 102 may be in electrical
communication with the memory 104 such that information may be stored and retrieved by
the processor 102 to and from the memory 104. The processor 102 may be in electrical
control and communication with any of the other elements 104-124 of the conferencing
device 100, enabling it to send data to and/or receive data from each respective element
104-124.
[0016] The conferencing device 100 may include a USB hub 106. The USB hub 106
may be, e.g., a USB-C hub, another type of USB hub, or a hub of hybrid USB type. The
USB hub 106 may further include USB ports 106A-F. The USB ports 106A-F may each
respectively be USB-C ports or ports of another USB type. Each of the USB ports 106A-F
may include a physical USB interface that allows an external host device, also referenced
herein as a portable electronic device, to be placed in electrical communication with a USB
port 106A-F to communicate with the USB hub 106. For example, the USB port 106A-F
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may communicate with an external host device/portable electronic device using a USB
cable that is attached to the respective USB ports 106A-F via the physical USB interface.
In alternative embodiments, the USB interface may itself comprise a USB cable (which is
not removable from the USB hub), which may then electrically communicate with an
external host device.

[0017] The USB hub 106 may allow for data transmission to and from any external
host device in electrical communication with the USB port 106A-F and the processor 102.
Among other things, the USB hub 106 may receive video data and/or control signals
provided by an external host device and further transport the control signals and/or video
data to the processor 102. The USB hub 106 may also allow for data transmission between
any external host device in communication with a USB port 106A-F and any other device in
communication with another USB port 106A-F.

[0018] The conferencing device 100 further includes a power supply 108. The power
supply 108 may provide power to any or all of the other elements 102-124 of the
conferencing device 100. In one embodiment, the power supply 108 may be in electrical
communication with the USB hub 1086 in order to provide the USB hub 106 with power that
the USB hub 106 may then pass along to any external host device in communication with
any of the USB ports 106A-F. The USB hub 106 may provide power to one or more
external host devices at the same time that the USB hub 106 provides the data
communication features described herein to those one or more external host devices.
[0019] The conferencing device 100 further includes a video out module 110 that
includes one or more video out ports 110A, 110B and video out wireless interface 110C.
The video out module 110 may be capable of receiving video data from the processor 102
and displaying it on one or more of the video out ports 110A, 110B and video out wireless
interface 110C. The video data may be provided to the processor 102 by one or more
external host devices in communication with the USB hub 106.

[0020] The video out ports 110A, 110B may be of different types. For example, it
may be that video out port 110A is of a High Definition Media Interface (HDMI) type while
video out port 110B is of a DisplayPort type. Other types of video out port include Digital
Video Interface (DVI), Video Graphics Array (VGA), an RCA video out port, or any other
port configured to transport video data provided by the processor 102. One or more video
out ports 110A, 110B may also be capable of transporting audio data over an interface that
also handles audio data (e.g., via an HDMI interface). In FIG. 1, the video out module 110
is illustrated as having two video out ports 110A, 110B and a video out wireless interface
110C. However, one of skill in the art will appreciate that other embodiments may include

one, three, four, or any other number of video out ports or wireless interfaces.
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[0021] The conferencing device 100 may further include an expansion port 112. The
expansion port 112 may be configured such that a second conferencing device may be
connected to the expansion port 112 of the conferencing device 100. As further described
below, when the conferencing device 100 is connected to a second conferencing device,
the two conferencing devices may act together as a single logical conferencing device that
can support more connected external host devices than can be supported by one
conferencing device alone. The expansion port 112 may include a USB interface for
connection to a second conferencing device. The expansion port 112 may be a separate
port from the USB hub 1086, as illustrated in FIG. 1. Alternatively, any of the USB ports
106A-F on the USB hub 106 may be able to act as an expansion port when connected to
either the expansion port or an analogous USB hub port of a second conferencing device.
[0022] The conferencing device 100 may further include a network interface 114,
which may include either or both of a physical interface 114A (e.g., an Ethernet interface)
and/or a wireless interface 114B (e.g., an 802.11 wireless transceiver) to communicate with
other devices on a computer network. A network connection established with the network
interface 114 may allow the conferencing device 100 to connect to and coordinate with
other devices, including remote conferencing devices. In this way, the conferencing device
100 may be able to pass data to remote conferencing devices that are not directly
connected to the conferencing device 100. This data may include video data, audio data,
and/or control signals from one or more of the external host devices that are connected to
the USB hub 106 of the conferencing device 100. In this way, one or more remote
conferencing devices that are not physically attached to the conferencing device 100 may
be able to participate in the same conference as the conferencing device 100. In some
embodiments, an external host device may communicate with the conferencing device 100
over the network interface 114 instead of over a connection to the USB hub 1086, even in
cases when the external host device is not remote to the conferencing device 100.

[0023] The conferencing device 100 may use speakers to reproduce audio
associated with the presentation (e.g., the voice of a presenter or other participant in the
video conference). The conferencing device 100 may use one or more of a built-in speaker
116, a speaker attached to an audio out port 118, and/or a speaker connected to a
Bluetooth interface 124 for this purpose.

[0024] The conferencing device 100 may also use microphones to capture audio
associated with the presentation (e.g., the voice of a presenter or other participant in the
video conference). The conferencing device 100 may use one or more of a built-in
microphone 120, a microphone attached to an audio in port 122, and/or a microphone

attached to the Bluetooth interface 124 for this purpose.
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[0025] FIG. 2 illustrates a conferencing system 200 of a conferencing device in a
conference room setting, according to an embodiment. The system 200 includes a
conferencing device 202, which may be similar to the conferencing device 100 of FIG. 1, in
use with a conference table 204. In the embodiment of FIG. 2, the conferencing device 202
is shown in dotted lines to represent that the unit has been integrated into (or installed
underneath) the conference table 204 rather than simply placed on top of the conference
table 204. Each of the USB cables 206A-F may be coupled to a USB hub of the
conferencing device 202. The USB cables 206A-F may each respectively be a USB-C
cable, or alternatively may be a cable of another USB type. Hybrid cables (e.g., where one
end is, e.g., USB-C and a second end is, e.g., USB-A) are also contemplated, which may
allow for functionality between a port of a USB hub of the conferencing device 202 that is of
one type of USB and an external host device with a USB interface of a different type of
USB.

[0026] Each USB cable 206A-F may have a connector to couple to a corresponding
device to allow power/data communication. In Fig. 2, connectors 207E-F are illustrated
and, although connectors corresponding to cables 206A-D are not shown, connectors for
cables 206A-D would also be included to enable interfacing with corresponding devices.
The connectors 207E-F may include any structure and adapters well known in the art to
enable an interface with devices for power/data communication.

[0027] A power cable 208 may be in electrical communication with a power supply of
the conferencing device 202. The system 200 may include a video cable 210 in electrical
communication with a video out module of the conferencing device 202. Similar to the
conferencing device 202, the portions of these cables that are adjacent to the surface of the
conference table 204 have been shown in dotted lines to represent that those portions of
each of these cables are integrated into (or installed underneath) the conference table 204
rather than simply placed on top of the conference table 204. The integration (or
underneath installation) of the conferencing device 202 and/or the USB cables 206A-D may
reduce clutter on the surface of the conference table 204.

[0028] In some embodiments, the portion of each USB cable 206A-F, the power
cable 208, and/or the video cable 210 that is not integrated into (or installed underneath)
the conference table 204 may be removably attached to and from the integrated (or
underneath) portion of such cable at a location at or near where the cable presents through
or away from the conference table 204. Removing the portion of each such cable that is
not integrated into (or underneath) the conference table 204 when that cable is not being
used may help reduce unnecessary clutter. This optional removability may be
accomplished via, e.g., a USB socket on the end of the integrated portion of each USB

cable 206A-F at or near the location it presents through or away from the conference table
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204 and a USB plug on the end of the unintegrated portion of each USB cable 206A-F that
attaches to the socket of the integrated portion of the USB cable 206A-F. Similar strategies
can be taken using sockets and plugs compatible with the other cables that may be used by
the conferencing device 202 (e.g., the video cable 210, the power cable 208, any audio
cables, any networking cables, etc.).

[0029] The sockets and/or plugs corresponding to one or more USB cables 206A-F
may each respectively be USB-C type sockets and/or plugs, or alternatively they may each
respectively be sockets/plugs of another USB type. The USB type of the socket of the
integrated portion of a USB cable 206A-F does not need to match the USB type of the port
of the USB hub of a conferencing device 202 to which the other end of the integrated
portion of the USB cable 206A-F is attached. Further, the unintegrated portion of the USB
cable 206A-F may have differently typed USB plugs/connectors on each end in order to
permit compatibility between, e.g., a socket of an integrated portion of the USB cable 206A-
F that is of one type and an interface on an external host device that is of another USB
type.

[0030] The USB cables 206A-D are illustrated coupled to a corresponding external
host device/portable electronic devices 212A-D associated with a meeting participant 214A-
D. The external host devices 212A-D may be embodied as a laptop, smartphone, tablet, or
another type of device that includes a USB interface for communicating with the USB
cables 206A-F. A USB interface on an external host device may be a USB-C type
interface, or alternatively may be an interface of another USB type. In the embodiment of
FIG. 2, the USB cables 206E-F are not shown connected to an external host device. As
previously stated, each USB cable 206A-F has a corresponding connector, such as
connectors 207E-F, to enable coupling with a USB interface.

[0031] The power cable 208 may be attached to a wall outlet 218 or other source of
power in order to provide power to the power supply of the conferencing device 202. Power
received at the power supply in this way may then be provided to the USB hub of the
conferencing device 202. Some of this power may then be transported from the USB hub
to one or more of the external host devices 212A-D via the USB cables 206A-D.

[0032] The video cable 210 may be attached to a presentation device 220 and may
transport video data from a video out port of the conferencing device 202 to the
presentation device 220, which may be placed in a manner that each participant 214A-D
may comfortably and easily view the video data on the presentation device 220. Optionally,
the video cable 210 may also transport audio data associated with the video data, which
may also be reproduced (in some cases) by the presentation device 220 (e.g., should the
presentation device 220 have built-in speakers). While the presentation device 220 has

been illustrated in FIG. 2 (and other figures throughout) as a device containing a display
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panel, other types of presentation devices are also contemplated (e.g., a projector type
presentation device).

[0033] Alternatively, the conferencing device 202 may transport such video and/or
audio data to the presentation device 220 via another cable, such as a USB cable attached
to a USB port of a USB hub of the conferencing device 202, or via a network cable attached
to a physical network interface of the conferencing device 202. As a further alternative, the
conferencing device 202 may transport such video and/or audio data to the presentation
device 220 wirelessly via, e.g., a wireless network interface or a Bluetooth interface of the
conferencing device 202.

[0034] The conferencing device 202 may be connected to a speaker 222 via a
Bluetooth connection. This may allow the speaker 222 to reproduce audio associated with
the presentation (e.g., the voice of a presenter or other participant in the video conference).
This may be especially useful in the case where a presenter or other participant who is
currently speaking is at a location other than the location of the conferencing device 202,
and where the audio associated with the presentation is arriving to the conferencing device
202 via a network interface (as discussed in relation to FIG. 1). In alternative embodiments,
the speaker 222 may be connected to the conferencing device 202 via a cable attached to
an audio out port of the conferencing device 202. In these cases, the audio out cable may
be integrated into (or installed under) the conference table 204 similarly to other cables
already herein described.

[0035] The conferencing device 202 may be in electrical communication with a
microphone 224 via a Bluetooth connection. This may allow the microphone 224 to capture
audio associated with the presentation (e.g., the voice of a presenter or other participant in
the video conference). This may be especially useful where a presenter or other participant
who is currently speaking should be heard at a location other than the location of the
conferencing device 202, and where the audio associated with the presentation is sent to a
remote conferencing device via a network interface of the conferencing device 202 (as
discussed in relation to FIG. 1). In alternative embodiments, the microphone 224 may be in
electrical communication with the conferencing device 202 via a cable attached to an audio
in port of the conferencing device 202. In these cases, the audio in cable may be
integrated into (or installed under) the conference table 204 similarly to other cables already
herein described.

[0036] Software may be installed on each of the external host devices 212A-D to
enable the devices to send video data and/or control signals to the conferencing device 202
when connected. The function of this software will now be described in terms of one
external host device 212A as it is operated by one of the participants 214A-D. However, it

should be understood that each of the external host devices 212A-D as operated by the
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participants 214A-D (or another connected external host device operated by another
participant) may have the same features.

[0037] The participant 214A may use the software on the external host device 212A
to control the sending of this video data and/or control signals to the conferencing device
202. Specifically, it may be that the participant 214A may use the software on the external
host device 212A to instruct the external host device 212A to send a control signal to the
conferencing device 202 to instruct the conferencing device 202 to begin receiving video
data from the external host device 212A. In response to the receipt of this control signal,
the conferencing device 202 may enter a state where it is ready to receive video data from
the external host device 212A. Once this control signal has been sent, the external host
device 212A may begin sending video data to the conferencing device 202. The video data
may be a representation or mirror of the content that is on the screen of the external host
device 212A. This video data may be received at the USB hub of the conferencing device
202 and from there transported to the processor of the conferencing device 202. The
processor of the conferencing device 202 may then place that video data at a video data
output of the conferencing device 202 for transport to the presentation device 220.

[0038] That the video data may be a representation or mirror of the content that is on
the screen of the external host device 212A makes presentation using the presentation
device 220 a simple matter for the participant 214A, who merely must use the external host
device 212A in a regular fashion to present their content on the screen of the external host
device 212A in order to have it appear on the presentation device 220.

[0039] The video data from the external host device 212A may continue to be
transported to the presentation device 220 for display until such a time as the participant
214A uses the software on the external host device 212A to instruct the external host
device 212A to stop sending video data and/or to send the conferencing device 202 a
control signal instructing it to stop using video data from the external host device 212A.
Alternatively, the video data from the external host device 212A may continue to be
transported to the presentation device 220 for display until such a time as one of the
participants 214B-D uses the interface on one of the external host devices 212B-D to send
the conferencing device 202 a control signal instructing it to use video data from their
respective external host device 212B-D instead of the video data received from the external
host device 212A.

[0040] It is contemplated that, at times, more than one of the external host devices
212A-D (or another external host device) may provide video data to the conferencing
device 202 for display to the presentation device 220. The processor of the conferencing
device 202 may be configured to combine the video data from two or more external host

devices into combined video data before placing the combined video data at a video out
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module for transmission to the presentation device 220. The conferencing device 202 may
adapt in real time by dividing the screen of the presentation device 220 to provide screen
space to each (or at least a multiplicity) of the external host devices that is connected to the
conferencing device 202 and that has sent a control signal to the conferencing device 202
to instruct the conferencing device 202 to receive video data from that respective external
host device for display on the presentation device 220. The conferencing device 202 may
further adapt by consolidating screen space on the presentation device 220 for use by any
remaining active video data connections when one or more external host devices cease
providing video data to the conferencing device 202 for transmission to the presentation
device 220.

[0041] As will be discussed in further detail below, it is contemplated that in some
embodiments, more than one presentation device may be attached to the one or more
video out ports or video out wireless interface of the conferencing device 202. In these
cases, the video data presentation, screen splitting, and screen consolidation methods
discussed herein may be spread across all of the connected presentation devices by the
conferencing device 202.

[0042] In embodiments where one or more remote conferencing devices are being
used (in addition to the conferencing device 202) to facilitate a presentation to participants
at two or more locations, all video and control signals discussed herein may be passed
between the conferencing device 202 and the one or more remote conferencing devices via
the network interface of the conferencing device 202. Each of the conferencing device 202
and the one or remote more conferencing devices may respond to any control signal or
video data from the external host devices 212A-D (or any external host device connected to
a remote conferencing device) in the manner described above. Further, any audio captured
by a microphone of any conferencing device may be transported and reproduced on a
speaker of any conferencing device that is remote to the conferencing device where the
audio was captured.

[0043] The embodiment of FIG. 2 has discussed a system that provides a USB cable
(e.g., the USB cable 206A-F) to each of one or more devices 212A-D for the participants
214A-D using USB cables integrated into (or installed underneath) the conference table
204. It is contemplated that similar cable provisioning to one or more participants could
occur using different types of cables other than USB cables, e.g., power cables, audio
cables, network cables, and the like. It is contemplated that these cables may be attached
(either directly or indirectly) to an appropriate device (e.g., the conferencing device 202, the
presentation device 220, the outlet 218, a network switch, etc.) to provide the power and/or
data delivery that is normally associated with the given type of cable. The provisioning of

one or more of these different types of cables in this way could be in addition to, or
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separately from, the provisioning of the USB cable to one or more participants as herein
described.

[0044] FIG. 3 illustrates a system 300 of directly connected conferencing devices in
a conference room setting, according to an embodiment. The system 300 includes a first
conferencing device 302 and a second conferencing device 304 connected and in electrical
communication with each other via a cable 306. The conferencing devices 302, 304 may
be embodied similarly to that of Fig. 1. USB cables 310A-F are in electrical communication
with a USB hub of the first conferencing device 302. The USB cables 310A-F are in
electrical communication at the other end, through use of suitable connectors, to external
host devices 312A-F. Each external host device 312A-F has a corresponding participant
314A-F. USB cables 316A-F are in electrical communication with a USB hub of the second
conferencing device 304. The USB cables 316A-C are in electrical communication at the
other end, through use of suitable connectors, to external host devices 318A-C. The
external host devices 318A-C each have a corresponding participant 320A-C. The USB
cables 316D-F are not in electrical communication with external host devices and remain
unused.

[0045] The first conferencing device 302 draws power from a wall outlet 321 via a
power cable 322. The first conferencing device 302 is also in electrical communication with
a presentation device 324 via a video cable 326. Similarly to the embodiment of FIG. 2,
dotted lines represent elements (or portions of elements) that are integrated into (or
installed underneath) a conference table 328. As described in relation to FIG. 2, the portion
of each USB cable 310A-F, 316A-F (or any other cable, such as the power cable 322
and/or the video cable 326) that is not integrated into (or installed underneath) the
conference table 328 may be removably attached to the integrated (or underneath) portion
of such cable at a location at or near where the cable presents through or away from the
conference table 328.

[0046] The connection of the first conferencing device 302 to the second
conferencing device 304 via the cable 306 may be between an expansion port on each of
the conferencing devices 302, 304. Alternatively, the connection may be made between
ports on the USB hub on each of the conferencing devices 302, 304 or between an
expansion port on one of the conferencing devices 302, 304 and a port on the USB hub on
the other of the conferencing devices 302, 304. However made, the connection via the
cable 306 may allow the conferencing devices 302, 304 to act in concert as a single logical
conferencing device that can handle more external host devices than may be possible
using only a single physical conferencing device.

[0047] As shown in FIG. 3, the presentation device 324 may be physically connected

to the first conferencing device 302. The first conferencing device 302 may be able to
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display video data from one or more of the communicating external host devices 312A-F to
the presentation device 324 in the manner described above in relation to FIG. 2. The
second conferencing device 304 may be capable of receiving control signals and/or video
data from any of the external host devices 318A-C that are in electrical communication with
the second conferencing device 304. The second conferencing device 304 may further
transport control signals and/or video data from the second conferencing device 304 to the
first conferencing device 302 via the cable 306. The first conferencing device 302 may treat
any control signals and/or video data arriving from the second conferencing device 304 on
the cable 306 just as it would treat any control signals and/or video data arriving on one of
the USB cables 310A-F from a respective external host device 312A-F. In this manner, the
external host devices 318A-C can instruct the first conferencing device 302 to begin
receiving video data from an external host device 318A-C, and subsequently have that
received video data placed at a video out port of the first conferencing device 302 for
transport to the presentation device 324 just as if such an external host device 318A-C
were in direct electrical communication with the first conferencing device 302.

[0048] In some embodiments, the power supply of the first conferencing device 302
may send power over the cable 306 (or another cable like it) to power the second
conferencing device 304 and also to power the USB hub of the second conferencing device
304 to in turn provide power to the external host devices 318A-C. In other embodiments
(not shown), a power supply of the second conferencing device 304 is connected to an
external power source to provide power to the second conferencing device 304 and to act
as a power source from which the USB hub of the second conferencing device 304 can
draw to provide power to the external host devices 318A-C.

[0049] In embodiments where one or more remote conferencing devices are used (in
addition to the first conferencing device 302 and the second conferencing device 304) to
facilitate a presentation to participants at two or more locations, all video data and/or control
signals discussed herein may be passed between the first conferencing device 302 and/or
the second conferencing device 304 and the one or more remote conferencing devices via
the network interface(s) of the conferencing device(s) 302, 304. Each of the conferencing
devices 302, 304 and the one or more remote conferencing devices may respond to any
control signal and/or video data from the external host devices 312A-D or 318A-C (or any
external host device connected to a remote conferencing device) in the manner described
above. Further, any audio captured by a microphone attached to any conferencing device
may be transported to and reproduced on a speaker attached to any conferencing device
that is remote to the conferencing device where the audio was captured. Similarly to the

first conferencing device 302 and the second conferencing device 304, any remote
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conferencing device may be acting in concert with another remote conferencing device via
a physical connection to act as a single logical conferencing device.

[0050] Similarly to embodiments described in relation to FIG. 2, it is contemplated
that in addition to (or separately from) providing USB cables (e.g., the USB cables 310A-F,
316A-F) to one or more participants (e.g., the participants 314A-F, 320A-C) in the manner
described, cable provisioning to one or more devices could also occur with different types of
cables, e.g., power cables, audio cables, network cables, and the like. It is contemplated
that these cables may be attached (either directly or indirectly) to an appropriate device
(e.g., one or more of the conferencing devices 302, 304, the presentation device 324, the
outlet 321, a network switch, etc.) to provide the power and/or data delivery that is normally
associated with the given type of cable. The conferencing devices 302, 304 may be
configured to pass power/data used by these cables between them using one or more
cables positioned similarly to the cable 306.

[0051] FIG. 4 illustrates a computer 402 connected to a conferencing device via a
USB cable 404 and running software configured to send control signals and/or video data to
the conferencing device, the software presenting control signal actuators, according to an
embodiment. The software may have been installed by a participant prior to connecting the
computer 402 to the conferencing device. Alternatively, the conferencing device may be
configured to detect whether a computer 402 that is connected already has the software
necessary to control the conferencing device. If the necessary software is not detected
when a computer 402 is connected, the software may be provided to the computer 402 via
the USB cable 404. In other cases, a link to an online location of the necessary software
may be provided to the computer 402 via the USB cable 404. Alternatively, the software
may be downloaded to the computer 402 through wireless communication between the
conferencing device and the computer 402.

[0052] Once the computer 402 has been connected to the conferencing device and
the software is installed, the software may run (either automatically upon connection to the
conferencing device or manually by the participant after the connection has been made).
The computer 402 receives power from the conferencing device and also sends video data
to the conferencing device. In the case of the computer 402, the software may cause a
screen 406 of the computer 402 to present a dialog box 408. The dialog box 408 may
present a control signal actuator to the participant that, when activated by the participant
using the computer 402, instructs the computer 402 to send a control signal to the
conferencing device that instructs the conferencing device to begin receiving video data
from the computer 402. In the embodiment of FIG. 4, this may be a “Present” button 410
that, when pressed by the participant, instructs the computer 402 to send such a control

signal. Once this control signal is sent by the computer 402, the conferencing device may
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enter a state where it is ready to receive video data from the computer 402 and the
computer 402 may begin sending video data to the conferencing device. This video data
may be a representation or mirror of the video data that is being displayed in all or part of
the screen 406 of the computer 402. The participant may then proceed to present their
content on a presentation device connected to the conferencing device simply by
presenting their content on the screen 406 of the computer 402 in the manner that they
normally do so.

[0053] The dialog box 408 may further present a control signal actuator to the
participant that, when activated by the participant using the computer 402, instructs the
computer 402 to send a control signal to the conferencing device that instructs the
conferencing device to stop receiving video data from the computer 402. In the
embodiment of FIG. 4, this may be a “Release” button 412 that, when pressed by the
participant, instructs the computer 402 to send such a control signal. Once this control
signal is received by the conferencing device it may stop placing any video data from the
computer 402 at a video out port for transport to a presentation device. Further, the
computer 402 may stop sending video data to the conferencing device. Closing the
software associated with the conferencing device may have the same effect as operating
this control signal actuator.

[0054] FIG. 5A illustrates 500 a smartphone 502 connected to and in electrical
communication with a conferencing device via a USB cable 504. The smartphone 502
receives power from a conferencing device and also sends video data to the conferencing
device. The smartphone runs software configured to send control signals and/or video data
to the conferencing device, according to an embodiment. The software may have been
installed by a participant prior to connecting the smartphone 502 to the conferencing
device. Alternatively, the conferencing device may be configured to detect whether a
smartphone 502 that is connected already has the software necessary to control the
conferencing device. If the necessary software is not detected when a smartphone 502 is
connected, the software may be provided to the smartphone 502 via the USB cable 504. In
other cases, a link to an online location of the necessary software may be provided to the
smartphone 502 via the USB cable 504. Alternatively, the software may be downloaded to
the smartphone 502 through wireless communication between the conferencing device and
the smartphone 502.

[0055] Once the smartphone 502 has been connected to the conferencing device
and the software is installed, the software may run (either automatically upon connection to
the conferencing device or manually by the participant after the connection has been
made). In the case of the smartphone 502, the software may cause a screen 506 of the

smartphone 502 to present control signal actuators on the screen 506. The control signal
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actuators may include a control signal actuator that, when activated by the participant using
the smartphone 502, instructs the smartphone 502 to send a control signal to the
conferencing device that instructs the conferencing device to begin receiving video data
from the smartphone 502. In the embodiment of FIG. 5A, this may be a “Present” button
510 that, when pressed by the participant, instructs the smartphone 502 to send such a
control signal. Once this control signal is sent by the smartphone 502, the conferencing
device may enter a state where it is ready to receive video data from the smartphone 502
and the smartphone 502 may begin sending video data to the conferencing device. This
video data may be a representation or mirror of the video data that is being displayed in all
or part of the screen 506 of the smartphone 502. The participant may then proceed to
present their content on a presentation device connected to the conferencing device simply
by presenting their content on the screen 506 of the smartphone 502 in the manner that
they normally do so.

[0056] The control signal actuators may further include a control signal actuator that,
when activated by the participant using the smartphone 502, instructs the smartphone 502
to send a control signal to the conferencing device that instructs the conferencing device to
stop receiving video data from the smartphone 502. In the embodiment of FIG. 5A, this
may be a “Release” button 512 that, when pressed by the participant, instructs the
smartphone 502 to send such a control signal. Once this control signal is received by the
conferencing device it may stop placing any video data from the smartphone 502 at a video
out port for transport to a presentation device. Further, the smartphone 502 may stop
sending video data to the conferencing device. Closing the software associated with the
conferencing device may have the same effect as operating this control signal actuator.
[0057] While the software to control the conferencing device from the smartphone
502 to the conferencing device is active, an indicator 514 may be present on the screen
506 of the smartphone 502. The indicator 514 may change based on whether the software
is presently sending video data to the conferencing device. In the embodiment of FIG. 5A,
the indicator 514 appears as an outline, which may indicate that the smartphone 502 is not
currently providing video data to the conferencing device.

[0058] That control signal actuators discussed in relation to embodiments of FIGS. 4
and 5A are software buttons is presented herein by way of example and not by limitation. A
control signal actuator in the software associated with the conferencing device may instead
be provided in the form of, e.g., a virtual switch, gesture control, voice control, or the like.
Further, the functionalities of the software associated with the conferencing device may
simply start and stop with the starting and stopping of the software itself.

[0059] FIG. 5B illustrates the smartphone 502 connected to a conferencing device

via the USB cable 504 and running software sending video data to the conferencing device,
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the software running in the background, according to an embodiment. The screen 506 of
the smartphone 502 has been changed (by the participant using the smartphone 502) from
the content it contained in the embodiment of FIG. 5A to contain different content. All or
part of the content currently presented on the screen 506 of the smartphone 502 may
currently be contained in the video data being sent by the smartphone 502 to the
conferencing device to be placed on a video out port of the conferencing device for
transport to and display by the presentation device connected to the video out port. The
indicator 514 has been changed from an outline to filled-in form to provide a visual cue to
the participant that the screen 506 of the smartphone 502 is currently being displayed by
the conferencing device in this manner.

[0060] FIG. 6 illustrates a presentation device 602 that is connected to a video out
module of a conferencing device via a video cable 604, the presentation device 602
simultaneously displaying the video data from two different external host devices, according
to an embodiment. A screen 606 of the presentation device 602 has been divided into two
content areas 608A and 608B. The first content area 608A may display all or part of the
screen of a computer that is connected to the conferencing device and is presently sending
the conferencing device video data. The second content area 608B may display all or part
of the screen of a smartphone that is connected to the conferencing device and that is
presently sending the conferencing device video data.

[0061] FIG. 7 illustrates two presentation devices 702, 704, each connected to a
video out module of a conferencing device via video cables 706, 708, the screens 710, 712
of each presentation device 702, 704 displaying the video data from one or more external
host devices, according to an embodiment. The screen 710 of the first presentation device
702 displays the video data from a first smartphone that is connected to the conferencing
device. The screen 712 of the second presentation device 704 is divided into two content
areas 714A and 714B. The first content area 714A may display all or part of the screen of a
second smartphone that is connected to the conferencing device. The second content area
714B may display all or part of the screen of a computer that is connected to the
conferencing device.

[0062] As also described above in relation to FIG. 2, the conferencing device
attached to the presentation devices of FIGS. 6 and 7 may adapt in real time by dividing the
one or more screens of said presentation devices to give space to each (or at least a
multiplicity) of the external host devices that is connected to the conferencing device and
that has sent a control signal to the conferencing device to instruct the conferencing device
to receive data from that respective external host device.

[0063] Although the embodiments of FIGS. 6 and 7 illustrate presentation devices

with cable connections to conferencing devices, it is contemplated that the presentation
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devices may also be in wireless communication with conferencing devices to receive video
data.

[0064] FIG. 8 illustrates an alternative embodiment of a system 800 including a
conferencing device 802 in a conference room setting. The conferencing device 802 may
include any of the components of the previously disclosed conferencing devices. The
conference device 802 may be integrated into, installed underneath, or installed onto a
conference table 804.

[0065] The system 800 may include a plurality of power cables 806A-D that are
connected to the conferencing device 802 and a corresponding wireless charger 808A-D.
A wireless charger 808A-D may be any of those conventionally known and enable charging
by placing a portable electronic device in proximity with the charger. The power cables
806A-D provide power from the conferencing device 802 to a corresponding wireless
charger 808A-D and the power cables 806A-D may be partially or completely integrated
into the conference table 804. The wireless chargers 808A-D may be integrated into the
conference table 804 or may be separate from the conference table 804. When separate
from the conference table 804, the wireless chargers 808A-D may be moved around the
table 804 for convenience. Thus embodied, the power cables 806A-D may extend from the
table 804 to enable movement of the wireless chargers 808A-D. A participant may place an
external host device/portable electronic device, such as a smartphone, tablet, or the like on
a wireless charger 808A-D to thereby power the device.

[0066] The system 800 may include a plurality of USB cables 210A-B which are
attached to a USB hub (not shown) of the conferencing device 802. As in previous
embodiments, the USB cables 210A-B may each respectively be a USB-C cable, another
USB type, or hybrid USB cables (e.g., where one end is, e.g., USB-C and a second end is,
e.g., USB-A) to accommodate various external host devices with USB interfaces. The USB
cables 210A-B provide both power and data communication as in previous embodiments.
The USB cables 210A-B are coupled to corresponding connectors 812A-B to enable
interfacing with an external host device/portable electronic device. The connectors 812A-B
may include various adapters to enable data and power communication with a
corresponding device.

[0067] A power cable 814 is coupled to a conventional wall outlet 816 and a power
supply (not shown) of the conferencing device 802. Power received at the power supply
may then be provided to the USB hub of the conferencing device 802. Some of this power
may then be transported from the USB hub to one or more of the wireless chargers 808A-D
and connectors 812A-B. As in previous embodiments, a portion of the power cable 814
may be integrated into, or installed underneath, the conference table 804. In some
embodiments, a portion of the USB cables 210A-B and the power cable 814 that is not
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integrated into, or installed underneath, the conference table 804 may be removably
attached to and from the integrated, or underneath, portion of such cable at a location at or
near where the cable presents through or away from the conference table 804. Removing
the portion of each such cable that is not integrated into, or underneath, the conference
table 804 when that cable is not being used may help reduce unnecessary clutter. This
optional removability may be accomplished as discussed in previous embodiments.

[0068] A presentation device 818 may be in wireless communication with a wireless
interface 820 of the conferencing device 802 through WiFi, Bluetooth, or any another
conventional means. In this manner, video and audio data may be transmitted from an
external host device to the conferencing device 802 and then to the presentation device
818. Alternatively, the presentation device 818 may be in electrical communication with the
conferencing device 802 through a cable as in previous embodiments.

[0069] An external host device may be configured for wireless communication with
the wireless interface 820 to transmit control signals and video/audio data as in previous
embodiments. Software may be installed on each participating external host device to
enable the device to send video data and/or control signals to the conferencing device 202
when wirelessly connected. The software function may be similar to that previously
described. Thus, an external host device may be charged by a wireless charger 808A-D
while the external host device communicates wirelessly with the wireless interface 820.
During wireless communication, an external host device may control video/audio displayed
on the presentation device 818. Alternatively, an external host device may be coupled to a
connector 812A-B for power and data communication as in previous embodiments. One of
skill in the art will appreciate that the number of power cables 806A-D, wireless chargers
808A-D, USB cables 210A-B, and connectors 212A-B may vary depending on design
preferences. Thus, a conferencing device 802 may be configured with a plurality of ports,
connectors, and the like to couple to various numbers of power cables 806A-D and/or USB
cables 810A-B. Indeed, an embodiment may have a conferencing center with only wireless
charging and wireless data transfer to effect the same results discussed herein.

[0070] The above description provides numerous specific details for a thorough
understanding of the embodiments described herein. However, those of skill in the art will
recognize that one or more of the specific details may be omitted or combined with those of
another embodiment. Additionally, various methods, components, or materials may be

used. In some cases, operations are not shown or described in detail.
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