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CAMERA COMMUNICATION CHANNEL
SELECTION

CLAIM FOR PRIORITY

This application claims priority to U.S. Provisional Patent
Application No. 62/633,017, entitled “Optimization and
Testing of Wireless Devices,” by Emmanuel et al., and filed
on Feb. 20, 2018. The content of the above-identified
application is incorporated herein by reference in its entirety.

TECHNICAL FIELD

The disclosure relates to cameras, and in particular adjust-
ing camera operation to use different communication chan-
nels.

BACKGROUND

Cameras for home or business security uses can generate
video data depicting activity occurring within a field of
vision of an image sensor of the camera. Often, the video
data is transmitted wirelessly to a base station over a
communication channel, for example, one implemented
using one of the Institute of FElectrical and Electronics
Engineers (IEEE) 802.11 wireless local area network (LAN)
standards.

Many cameras include the capabilities to use different
types of communication channels. However, the character-
istics of the communication channels can change over time,
resulting in a degradation of the ability of the camera to
provide the video data to the base station using a selected
communication channel. For example, if the camera is using
a communication channel that is being used by too many
devices, then the throughput of the communication channel
might not be ideal for the transfer of the video data to the
base station. This can degrade the quality of the video data
and degrade the user experience.

SUMMARY

Some of the subject matter described herein includes a
method comprising: determining, by a processor, character-
istics of a first communication channel and characteristics of
a second communication channel usable by a first camera;
determining, by the processor, the second communication
channel provides better video data transfer capabilities from
the first camera than the first communication channel based
on a comparison of the characteristics of the first commu-
nication channel and the characteristics of the second com-
munication channel; and adjusting, by the processor, opera-
tion of the first camera to switch from using the first
communication channel to the second communication chan-
nel to provide a first video data depicting activity occurring
within a field of vision of the first camera, the adjusting
based on the comparison of the characteristics of the first
communication channel and the characteristics of the second
communication channel.

In some implementations, the comparison of the charac-
teristics of the first communication channel and the charac-
teristics of the second communication channel includes
determining that the second communication channel has a
higher bit rate than the first communication channel.

In some implementations, the first communication chan-
nel has a first frequency band, and the second communica-
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tion channel has a second frequency band, the first frequency
band and the second frequency band including different
frequencies.

In some implementations, the second frequency includes
higher frequencies than the first frequency band.

In some implementations, adjusting the operation of the
first camera includes adjusting an encoding of the first video
data from a first encoding type to a second encoding type,
the first encoding type and the second encoding type pro-
ducing the first video data at different bit rates.

In some implementations, the second encoding type
encodes the video at a higher bit rate than the first encoding
type.

In some implementations, the method includes determin-
ing that a second camera has begun providing a second video
data using the first communication channel while the first
camera is also providing the first video data using the second
communication channel; and adjusting operation of the
second camera to use the second communication channel,
and adjusting operation of the first camera to use the first
communication channel based upon the determination that
the second camera has begun providing the second video
data.

Some of the subject matter described herein also includes
an electronic device, comprising: one or more processors;
and memory storing instructions, wherein the processor is
configured to execute the instructions such that the processor
and memory are configured to: determine characteristics of
a first communication channel and characteristics of a sec-
ond communication channel usable by a first camera; deter-
mine the second communication channel provides better
video data transfer capabilities from the first camera than the
first communication channel based on a comparison of the
characteristics of the first communication channel and the
characteristics of the second communication channel; and
adjust operation of the first camera to switch from using the
first communication channel to the second communication
channel to provide a first video data depicting activity
occurring within a field of vision of the first camera, the
adjusting based on the comparison of the characteristics of
the first communication channel and the characteristics of
the second communication channel.

In some implementations, the comparison of the charac-
teristics of the first communication channel and the charac-
teristics of the second communication channel includes
determining that the second communication channel has a
higher bit rate than the first communication channel.

In some implementations, the first communication chan-
nel has a first frequency band, and the second communica-
tion channel has a second frequency band, the first frequency
band and the second frequency band including different
frequencies.

In some implementations, the second frequency includes
higher frequencies than the first frequency band.

In some implementations, adjusting the operation of the
first camera includes adjusting an encoding of the first video
data from a first encoding type to a second encoding type,
the first encoding type and the second encoding type pro-
ducing the first video data at different bit rates.

In some implementations, the second encoding type
encodes the video at a higher bit rate than the first encoding
type.

In some implementations, the processor is configured to
execute the instructions such that the processor and memory
are configured to: determine that a second camera has begun
providing a second video data using the first communication
channel while the first camera is also providing the first
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video data using the second communication channel; and
adjust operation of the second camera to use the second
communication channel, and adjusting operation of the first
camera to use the first communication channel based upon
the determination that the second camera has begun provid-
ing the second video data.

Some of the subject matter described herein also includes
a computer program product including one or more non-
transitory computer-readable media storing computer pro-
gram instructions, execution of which by a processing
system causes the processing system to perform operations
comprising: determine characteristics of a first communica-
tion channel and characteristics of a second communication
channel usable by a first camera; determine the second
communication channel provides better video data transfer
capabilities from the first camera than the first communica-
tion channel based on a comparison of the characteristics of
the first communication channel and the characteristics of
the second communication channel; and adjust operation of
the first camera to switch from using the first communication
channel to the second communication channel to provide a
first video data depicting activity occurring within a field of
vision of the first camera, the adjusting based on the com-
parison of the characteristics of the first communication
channel and the characteristics of the second communication
channel.

In some implementations, the comparison of the charac-
teristics of the first communication channel and the charac-
teristics of the second communication channel includes
determining that the second communication channel has a
higher bit rate than the first communication channel.

In some implementations, the first communication chan-
nel has a first frequency band, and the second communica-
tion channel has a second frequency band, the first frequency
band and the second frequency band including different
frequencies.

In some implementations, the second frequency includes
higher frequencies than the first frequency band.

In some implementations, adjusting the operation of the
first camera includes adjusting an encoding of the first video
data from a first encoding type to a second encoding type,
the first encoding type and the second encoding type pro-
ducing the first video data at different bit rates.

In some implementations, the processor is configured to
execute the instructions such that the processor and memory
are configured to: determine that a second camera has begun
providing a second video data using the first communication
channel while the first camera is also providing the first
video data using the second communication channel; and
adjust operation of the second camera to use the second
communication channel, and adjusting operation of the first
camera to use the first communication channel based upon
the determination that the second camera has begun provid-
ing the second video data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an example of adjusting a communica-
tion channel used by a camera.

FIG. 2 illustrates an example of a block diagram for
adjusting operation of a camera to use a different commu-
nication channel.

FIG. 3 illustrates an example of adjusting communication
channels used by multiple cameras.

FIG. 4 illustrates an example of a block diagram for
adjusting communication channels used by multiple cam-
eras.
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FIG. 5 illustrates an example of a simplified block dia-
gram of an electronic device which may be used with some
implementations.

DETAILED DESCRIPTION

This disclosure describes techniques for switching a com-
munication channel used by a camera to provide video data
to a base station. In one example, a camera can use one or
more of different types of communication channels to wire-
less transmit, or stream, video data to a base station upon
detection of motion within a field of view of an image sensor
of the camera. The camera can have the capability to
transmit the video data using, for example, a communication
channel implementing using the Institute of Electrical and
Electronics Engineers (IEEE) 802.11 wireless local area
network (WLAN) standards in a 2.4 gigahertz (GHz) fre-
quency band, another communication channel implementing
the IEEE 802.11 WLAN standards in the 5 GHz frequency
band, another communication channel implemented via a
cellular communication technology standard such as Long-
Term Evolution (LTE), another communication channel
implemented via Digital Enhanced Cordless Telecommuni-
cations (DECT), another communication channel imple-
mented by a wireless personal area network (PAN) such as
Bluetooth, Z-Wave, Zigbee, another communication channel
implemented via millimeter wave (mmWave), or other types
of wireless communications technologies.

However, the communication channel used by the camera
might degrade over time. For example, the communication
channel might experience interference that reduces its
throughput (and, therefore, reduces the available bit rate for
the communication channel). This can result in the camera
compressing the video quality of the video data so that it is
at a lower bit rate and, therefore, the corresponding video
would not look as pleasing (e.g., have less visual detail,
resolution, etc.) to a user than if the video had a higher bit
rate. Other devices within the environment (e.g., other
cameras) might also be using the same communication
channel which can also cause the communication channel to
be congested and, therefore, a lower bit rate is available for
the devices. This can also result in the quality of the video
data provided by the camera to the base station to be reduced
such that the video data can be provided to the base station
within some threshold latency.

As described herein, the base station can instruct the
camera to change the communication channel it is using to
provide better video data transfer capabilities. For example,
the base station can receive video data from the camera
using the IEEE 802.11 standard in the 2.4 GHz band. The
base station can then determine that the IEEE 802.11 stan-
dard in the 5 GHz band provides a higher quality commu-
nication channel for the video data transfer, for example, by
comparing the available bit rate of the communication
channels. If the 5 GHz band provides a higher bit rate such
that the quality (e.g., bit rate of the encoding) of the video
data can be increased to provide the user with a better video
to watch, then the base station can instruct the camera to
switch to the 5 GHz band from the 2.4 GHz band and
provide the video data on the 5 GHz band. Additionally, the
base station can instruct the camera to adjust how it is
encoding the video, for example, by increasing the encoding
to a higher bit rate or switching to a different video com-
pression standard to take advantage of the better communi-
cation channel.

In more detail, FIG. 1 illustrates an example of adjusting
a communication channel used by a camera. In FIG. 1,
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camera 105 includes an infrared (IR) sensor that can be used
to detect motion by determining the motion of heat in the
infrared portion of the electromagnetic spectrum. Upon
detection of motion, camera 105 can then use an image
sensor (e.g., complementary metal-oxide-semiconductor
(CMOS) image sensor) to generate video data depicting the
activity creating the detected motion within its field of vision
110 and within the visible light portion of the electromag-
netic spectrum. In FIG. 1, this can be a video visually
depicting intruder 115 entering field of vision 110.

In FIG. 1, camera 105 can then provide video 120 to base
station 135 using communication channel 160. Video 120
can be provided in a variety of ways including streaming
fragments of video data as the video fragments are generated
by camera 105 or uploading an entire video file after the last
fragment has been generated rather than streaming frag-
ments or groups of fragments as they are generated. Base
station 135 can be an electronic device in wireless commu-
nication with camera 105 and cloud server 155 to receive
video data from camera 105 and provide that video or a
notification of recorded video to cloud server 155 such that
a homeowner (e.g., the owner of the home in which camera
105 is installed upon or within) can be alerted to intruder
115. Though many of the examples described herein relate
to wireless communications, the devices described herein
can also be physically wired to each to provide the transfer
of the various types of data being generated.

However, the characteristics of communication channel
160 might change over time. For example, network conges-
tion can increase as other devices use the same communi-
cation channel to communicate with base station 135 or even
other devices within the environment. An increase in net-
work congestion can result in a reduced quality of service
because the communication channel might need to transfer
more data than it can handle. Other issues, such as interfer-
ence, can also reduce the throughput of communication
channel 160, resulting in a reduced bit rate for the transfer
of video 120. If the bit rate available for transfer of video
120 using communication channel 160 is too low, then the
bit rate of the encoding of the video might need to be
reduced such that video 120 can be provided to base station
135 within a reasonable time.

In FIG. 1, base station 135 and camera 105 can include
multiple radios and/or antennas to communicate in other
communication channels. By having the capability to use
multiple communication channels, another communication
channel can be used if the currently used communication
channel does not offer the right characteristics. For example,
camera 105 can also communicate with base station 135 via
communication channel 165. Communication channels 160
and 165 can be implemented via any number of technologies
including IEEE 802.11 WLAN standards in the 2.4 GHz
frequency band, the IEEE 802.11 WLAN standard in the 5
GHz frequency band, cellular communication technology
such as Long-Term Evolution (LTE), Digital Enhanced
Cordless Telecommunications (DECT), or a wireless per-
sonal area network (PAN) such as Bluetooth, Z-Wave,
Zigbee, etc. For example, communication channel 160 can
be implemented via IEEE 802.11 WLAN in the 2.4 GHz
frequency band, and communication channel 165 can be
implemented via IEEE 802.11 WLAN in the 5 GHz fre-
quency band. The IEEE 802.11 WLAN in the 5 GHz
frequency band includes higher frequencies than the IEEE
802.11 WLAN in the 2.4 GHz frequency band. For example,
the frequencies for the 2.4 GHz band might range from 2.4
GHz to 2.5 GHz. The frequencies for the 5 GHz band might
range from 5.15 GHz to 5.30 GHz. Thus, the 5 GHz band
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6

includes higher frequencies than the 2.4 GHz band, resulting
in the 5 GHz band potentially having a higher bit rate.
Though the 2.4 GHz band might operate at a lower fre-
quency, the 2.4 GHz might have better range and penetration
through solid objects such as walls. Therefore, based on the
placement of the camera 105 and base station 135, different
communication channels might be better to use. Addition-
ally, the communication channels might be used differently
at different times during the day, resulting in different
characteristics for the communication channels throughout
the day. For example, in the evenings, the 5 GHz commu-
nication channel might be used by more devices as more
people are home using devices.

Base station 135 can determine that camera 105 should
switch from using communication channel 160 to using
communication channel 165 if communication channel 165
provides better capabilities for wirelessly transferring video.
For example, base station 135 can determine that commu-
nication channel 165 currently has a higher bit rate than
communication channel 160 by comparing the bit rates that
the communication channels are operating at. Base station
135 can then generate channel selection information 120
providing instructions or information to camera 105 on
communication channel 160 such that camera 105 can then
switch to providing video 125 upon communication channel
165 instead of communication channel 160. Video 125 can
include video data depicting activities within field of vision
110 occurring after video 120 was provided to base station
135. That is, video 125 can be the second portion of a video
occurring after video 120 is provided to base station 135 and
camera 105 switches over to using communication channel
165.

Base station 135 can provide video 125 (and video 120)
to cloud server 155 such that the homeowner can view the
video depicting intruder 115 later. Additionally, motion
notification 145 can be generated upon base station 135
receiving video 120 so that the homeowner can receive an
alert of the notification. For example, upon receiving motion
notification 145, cloud server 145 can generate a text mes-
sage that is transmitted to the homeowner’s smartphone,
send an email to the homeowner’s email address, or cause a
notification via an app to show on the homeowner’s smart-
phone.

Additionally, base station 135 can determine whether
internet connection 175 (i.e., a communication channel used
by base station 135 to communicate with cloud server 155)
is functioning or degraded. For example, if internet connec-
tion 175 is down (i.e., data cannot be exchanged between
base station 135 and cloud server 155) or if the throughput
of internet connection 175 is low (e.g., having a lower than
expected bit rate for sending video 125 to cloud server 155)
such that video 125 or video 120 would be provided to cloud
server 155 too slowly, then base station 135 can determine
this (e.g., by attempting to send a packet of data to cloud
server 155 and checking to see if an acknowledgement
packet is received back) and then generate channel selection
information so that camera 105 can select a different com-
munication channel that does not rely on base station 135 to
provide video data to cloud server 155. For example, com-
munication channel 170 can be implemented via LTE such
that video 130 can be provided via a cellular connection to
smartphone 140. Thus, base station 135 can determine a
variety of characteristics of the communication channels and
adjust which communication channel that camera 105 uses
to provide video data depicting intruder 115 within field of
vision 110. In addition to adjusting the communication
channels, base station 135 can also instruct camera 105 to
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change how camera 105 is generating the video data, for
example, by changing the type of compression used for the
encoding of the video or the bit rate of the encoding.

By adjusting the communication channel used by camera
105, a better user experience can be provided. For example,
the videos can be provided faster to base station 135,
smartphone 140, or cloud server 155. Additionally, the
quality of the videos can be improved, for example, by
recording the video data with a compression standard and/or
bit rate based on the communication channel being used.
This can also provide a better user experience.

FIG. 2 illustrates an example of a block diagram for
adjusting operation of a camera to use a different commu-
nication channel. In FIG. 2, a camera can detection motion
(205) and generate video data (210) upon detection of that
motion. For example, in FIG. 1, camera 105 can detect the
movement of intruder 115 within field of vision 110 and then
generate video 120. Video data can then be provided to a
base station using a first communication channel (215). For
example, in FIG. 1, video 120 can be wirelessly transmitted
to base station 135 using communication channel 160.

The base station can receive the video data using the first
communication channel (220). The base station can also
determine characteristics of the first communication channel
and a second communication channel (225). For example, in
FIG. 1, base station 135 can determine characteristics of
communication channel 160 (i.e., the communication chan-
nel used by camera 105 to provide video 120 to base station
135) and communication channel 165, which is another
communication channel available for use for wireless com-
munication between camera 105 and base station 135. Base
station 135 can determine a variety of characteristics of
communication channels 160 and 165, for example, inter-
ference on the communication channels, the throughput of
the communication channels, the available bit rate of the
communication channels, how many devices are using the
communication channels, etc.

The base station can then determine communication chan-
nel selection information based on the characteristics (227).
For example, in FIG. 1, base station 135 can analyze the
characteristics of communication channels 160 and 165, for
example, by comparing the characteristics to determine the
differences between the channels. The communication chan-
nel with the better characteristics for providing the video
data from camera 105 to base station 135 can then be
selected for use. For example, communication channel 165
can be selected for camera 105 to use if communication
channel 165 has characteristics that would provide a better
mechanism to provide video data from camera 105 to base
station 135 than communication channel 160, for example,
higher throughput, higher available bit rate for camera 105,
less interference, etc. The base station can then provide
adjustment information to the camera (230). The adjustment
information can include data or instructions for the camera
to switch from using communication channel 160 to pro-
viding the video data using communication channel 165.

The camera can then switch from using the first commu-
nication channel to the second communication channel
based on the adjustment information (235). This can result
in the camera providing the video data using the second
communication channel (240). For example, in FIG. 1,
camera 105 can switch from using communication channel
160 to using communication channel 165 and providing
video 125 on communication channel 165. The base station
can then receive the video data using the second communi-
cation channel (245).
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Often, a home or business might have multiple cameras
set up. These multiple cameras might be providing video
data to base station 135 at the same or similar times. If the
multiple cameras use the same communication channel, then
this might degrade the performance or quality of service, as
described above. In some implementations, base station 135
can determine whether multiple cameras are providing video
data and adjust how those multiple cameras are providing
video data to provide better performance or service.

In some implementations, the communication channel
selected (or switched to) can be based on coexistence issues
with other communication protocols or standards. For
example, if LTE band 40 is being used at 2300 MHz to 2400
MHz for Internet access, then the channel selected for
camera 105 can be selected such that it is farther away from
the LTE band 40 frequency range in the frequency domain.
Thus, in this example, if the communication channel is being
switched from the IEEE 802.11 5 GHz standard to the IEEE
802.11 2.4 GHz standard, then a channel within the 2.4 GHz
that does not overlap within the 2300 MHz to 2400 MHz
frequency band can be selected.

Additionally, characteristics regarding the performance of
the camera 105, base station 135, or the system including
both camera 105 and base station 135 can be considered. For
example, some channels might result in camera 105 to use
more power to transmit data including video, resulting in a
higher transmit power and, therefore, better transmission
capabilities for providing video to base station 135. In this
situation, those communication channels that use higher
power can be selected. For example, in North American,
channels 1 and 11 in the IEEE 802.11 standards are desig-
nated for low power communications and, therefore, those
channels can be avoided for channels that can be used with
high power.

In some implementations, noise or interference in some
communication channels can be experienced due to harmon-
ics (e.g., from processors, memory, and other hardware
within camera 105). The noise and interference can change
as the devices are being used. Thus, the amount of noise or
interference can be considered and the selection of the
communication channel can be based on the amount of noise
or interference.

Additionally, some cameras can be designated as having
a higher priority than another camera. For example, a
camera providing a field of view of the pathway to a front
door of a house might be more important than a camera that
has a field of view of a driveway or backyard rather than the
front door of the house. In this case, the camera with that has
a higher priority can have a communication channel pref-
erence being weighted higher than the other camera. The
priorities can be designated by a user (e.g., via a smartphone
app, website, etc.) or the priorities can be designated by base
station 135. For example, base station 135 can determine
that one camera has a field of view of the front of a door and
that another camera does not have a field of view of the front
of the door by analyzing the image content generated by the
videos.

FIG. 3 illustrates an example of adjusting communication
channels used by multiple cameras. In FIG. 3, base station
135 can adjust how both camera 105 and camera 305
provide video data to base station 135 via communication
channels. For example, in FIG. 3, camera 105 can be using
communication channel 160 to communicate with base
station 135 and camera 305 can be using communication
channel 165 to communicate with base station 135. Cameras
105 and 305 can be placed within different locations and,
therefore, have different fields of view. Moreover, even if the
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cameras use the same communication channel, the perfor-
mance might be different due to how the different physical
locations affect the communication channel.

In FIG. 3, as intruder 115 moves along path 310, intruder
115 would first appear within the field of vision of camera
305. This results in video 125 being generated and provided
to base station 135 via communication channel 165, which
might be implemented via the IEEE 802.11 standards in the
5 GHz band. Later, as intruder 115 continues along path 310,
eventually the user might also appear within the field of
vision of camera 105. This would result in video 120 being
generated by camera 105 and provided to base station 135.
Moreover, the field of visions of both cameras 105 and 305
might overlap, resulting in both cameras 105 and 305
generating and wirelessly transmitting videos 120 and 125,
respectively, at the same time.

Base station 135 can adjust which communication chan-
nel is being used by the cameras as videos are provided. For
example, if video 125 is first provided by camera 305 but
intruder 115 is not yet within the field of vision of camera
105, then only communication channel 165 can be used to
provide video data providing a visual depiction of intruder
115. Communication channel 165 might be selected if it is
the best communication channel to provide video 125 to
base station 165, for example, it has a high bit rate such as
a 5 GHz band. Eventually, when intruder 115 is within the
field of vision of camera 105, then video 120 can be
generated by camera 105 even while intruder 115 is within
the field of vision of camera 305 and video 125 is still being
provided to base station 135. In some implementations,
communication channel 165 can also be used by camera 105
to provide video 120 to base station 135. That is, both
cameras 105 and 305 can use the same communication
channel to provide video data. However, in some implemen-
tations, the cameras might provide a better experience if
different communication channels are used to provide video
data to base station 135. For example, camera 105 might
initially use communication channel 160, which can be a 2.4
GHz band. This can result in a situation where camera 305
is using communication channel 165 that allows a higher bit
rate and, therefore, a higher bit rate encoding can be per-
formed of video 125 to provide a higher quality video for the
user to watch. By contrast, camera 105 can be using com-
munication channel 160 that allows for a lower bit rate than
communication channel 165 and, therefore, a lower bit rate
encoding can be performed of video 120 to provide a lower
quality video than video 125.

As intruder 115 moves along path 310, video 125 pro-
vided by camera 305 might initially provide a better depic-
tion of this movement and, therefore, can benefit from being
able to provide a higher quality video. However, as intruder
115 continues along path 310, camera 105 can then provide
a video and, eventually, video 120 produced by camera 105
might provide a better view of intruder 115 for a user. In this
situation, base station 135 can adjust the communication
channels used by the cameras such that the camera that is
providing the better view of intruder 115 can be using
communication channel 165 (i.e., the communication chan-
nel that allows for a higher bit rate for transferring video data
in the example). This can result in an improved user expe-
rience because the relevant portions of the videos can be
higher quality than the less relevant portions of the videos.
Moreover, this can provide a more efficient use of the
bandwidth of the communication channels.

For example, in FIG. 3, base station 135 can provide
channel selection information 315 on communication chan-
nel 160 to camera 105 such that it can adjust its operating
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parameters to switch communication with base station 135
using communication channel 165. Likewise, base station
135 can provide channel selection information 325 to cam-
era 305 such that camera 105 can adjust its operating
parameters to switch to using communication channel 160 to
provide video 125. This results in the communication chan-
nels used by cameras 105 and 305 to switch.

Base station 135 can switch the use of communication
channel 165 from camera 305 to camera 105 based on a
variety of characteristics. For example, how long a camera
is generating video data can be used to switch the use of
communication channel 165. For example, if camera 305 is
recording video 125 for three minutes and then camera 105
beings recording video 120, the use of communication
channel 165 can switch from camera 305 to camera 105 after
three minutes.

In some scenarios, cameras 105 and 305 can be battery-
powered and the use of a communication channel might be
more computationally intensive, resulting in the battery
draining faster than if another communication channel is
being used. For example, using LTE might be more intensive
than using one of the IEEE 802.11 WLAN standards. In
some implementations, base station 135 can adjust the
operations of cameras 105 and 305 such that the camera with
lower battery resources (i.e., the camera that might have a
lower time to remain operational and record videos using its
battery) can use a communication channel that would use
less computationally intensive resources to preserve or
extend the battery life. For example, in FIG. 1, base station
135 can determine that camera 105 has a lower battery life
or less battery capacity or capability to power camera 105
remaining than camera 305. This can result in base station
adjusting camera 105 to use communication channel 165
rather than communication channel 160, and camera 105 to
use communication channel 160.

Base station 135 can also adjust the communication
channel used based on how close the movement being
depicted in the video is to the center of the field of vision of
the cameras. For example, if camera 305 first begins record-
ing, camera 305 can be selected by base station 135 to use
communication channel 165 (e.g., a 5 GHz band) and
camera 105 can use communication channel 160 (e.g., a 2.4
GHz band). Eventually, both cameras 105 and 305 can be
recording at the same time as intruder 115 travels along path
310 and enters the field of visions of both cameras 105 and
305. Base station 135 can analyze videos 120 and 125 as
they are received from cameras 105 and 305, respectively,
and if the movement of intruder 115 is eventually closer to
the middle of the field of vision of camera 105 than the
middle of the field of vision of camera 305, then base station
135 can generate and provide channel selection information
315 and 325 to be provided to camera 105 and 305,
respectively, to switch the communication channels being
used. Thus, the videos that are generated by the cameras can
have higher quality portions of the playback that a user
would want to watch to see the activity that occurred (i.e.,
intruder 115 along path 310).

As depicted in FIG. 3, camera recording information 320
and 330 can also be provided to camera 105 and 305,
respectively. Camera recording information 320 and 330 can
include information used by the cameras to adjust operation
including how the videos are encoded. For example, if base
station 135 provides channel selection information 315 to
camera 105 to switch to using communication channel 165,
base station 135 can also provide camera recording infor-
mation 320 including the bit rate for encoding video 120
when switching over to communication channel 165. This
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can allow for base station 135 to determine the bit rate that
is available to camera 105 to wirelessly transfer video 120
upon communication channel 165 and then have camera 105
encode video 120 at a bit rate in accordance with the
available bit rate of communication channel 165. This can
allow for video 120 to be provided to base station 135 in a
timely manner and without quality issues such as dropped
packets of video data. Base station 135 can also provide
camera recording information 320 providing information
regarding an encoding type to use. For example, base station
135 can determine that the throughput or available bit rate of
communication channel 165 can allow for camera 105 to
encode videos using a different encoding standard, such as
the High Efficiency Video Coding (HEVC) standard, or
H.265, rather than an older standard such as H.264.

FIG. 4 illustrates an example of a block diagram for
adjusting communication channels used by multiple cam-
eras. In FIG. 4, at block 405, a base station can determine
that a first camera has detected motion. For example, in FIG.
3, camera 305 can detect motion and provide video 125
depicting that motion to base station 135. Thus, when base
station 135 receives video 125, this is an indication that
motion has been detected within the field of vison of the
image sensor of camera 305. Next, at block 410, it can be
determined that a second camera has detected motion. For
example, in FIG. 3, camera 105 can detect motion and
provide video 120 depicting an object causing the motion to
base station 135. Thus, when base station 135 receives video
120, this is also an indication that motion has been detected
within the field of vision of the image sensor of camera 305.
Next, at block 415, the base station can adjust the operation
of the first and second cameras based on the motion being
detected by the second camera. For example, in FIG. 3, the
communication channels used by cameras 105 and 305 can
be switched, as described above.

FIG. 5 illustrates an example of a simplified block dia-
gram of an electronic device which may be used with some
implementations. The electronic device of FIG. 5 can imple-
ment any of the functionalities and features discussed above,
including base station 135. However, the components can
also be used to implement camera 105 and camera 305.

For example, FIG. 5 portrays a high-level block diagram
illustrating a processing device 2500 implementing base
station 135 in which at least some operations described
herein can be implemented. In some implementations, the
block diagram can also implement the other devices
described herein, such as camera 105. The processing sys-
tem can be a system that can run any of the methods/
algorithms/techniques described above.

In the illustrated embodiment, the processing device 2500
includes one or more processors 605, memory 610, antenna
615, and one or more radios 620. Processors 605 may be or
include, for example, one or more general-purpose program-
mable microprocessors or microprocessor cores, microcon-
trollers, application specific integrated circuits (ASICs),
programmable gate arrays, or the like, or a combination of
such devices. The processor(s) 605 control the overall
operation of the processing device 2500. Memory 610 may
be or include one or more physical storage devices, which
may be in the form of random access memory (RAM),
read-only memory (ROM) (which may be erasable and
programmable), flash memory, miniature hard disk drive, or
other suitable type of storage device, or a combination of
such devices. Memory 610 may store data and instructions
that configure the processor(s) 605 to execute operations in
accordance with the techniques described above. Processing
device 2500 can also include communication devices that
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may be or include, for example, an Ethernet adapter, cable
modem, Wi-Fi adapter, cellular transceiver, Bluetooth trans-
ceiver, or the like, or a combination thereof. Depending on
the specific nature and purpose of the processing device
2500, it can also include 1/0 devices that can include devices
such as a display (which may be a touch screen display),
audio speaker, keyboard, mouse or other pointing device,
microphone, camera, etc. Processing device 2500 can also
include radios 620, for example, a different radio for each
band that communication links can be established within.
Processing device 2500 can also include one or more
antennas 615 for aiding the establishing of the communica-
tion links. For example, radio 620 can generate a signal that
is transmitted via antenna 615.

While processes or blocks are presented in a given order,
alternative embodiments may perform routines having steps,
or employ systems having blocks, in a different order, and
some processes or blocks may be deleted, moved, added,
subdivided, combined, and/or modified to provide alterna-
tive or sub-combinations, or may be replicated (e.g., per-
formed multiple times). Each of these processes or blocks
may be implemented in a variety of different ways. In
addition, while processes or blocks are at times shown as
being performed in series, these processes or blocks may
instead be performed in parallel, or may be performed at
different times. When a process or step is “based on” a value
or a computation, the process or step should be interpreted
as based at least on that value or that computation.

Software or firmware to implement the techniques intro-
duced here may be stored on a machine-readable storage
medium and may be executed by one or more general-
purpose or special-purpose programmable microprocessors.
A “machine-readable medium”, as the term is used herein,
includes any mechanism that can store information in a form
accessible by a machine (a machine may be, for example, a
computer, network device, cellular phone, personal digital
assistant (PDA), manufacturing tool, any device with one or
more processors, etc.). For example, a machine-accessible
medium includes recordable/non-recordable media (e.g.,
read-only memory (ROM); random access memory (RAM);
magnetic disk storage media; optical storage media; flash
memory devices; etc.), etc.

Note that any and all of the embodiments described above
can be combined with each other, except to the extent that
it may be stated otherwise above or to the extent that any
such embodiments might be mutually exclusive in function
and/or structure.

Although the present invention has been described with
reference to specific exemplary embodiments, it will be
recognized that the invention is not limited to the embodi-
ments described, but can be practiced with modification and
alteration within the spirit and scope of the appended claims.
Accordingly, the specification and drawings are to be
regarded in an illustrative sense rather than a restrictive
sense.

Physical and functional components (e.g., devices,
engines, modules, and data repositories, etc.) associated with
processing device 2500 can be implemented as circuitry,
firmware, software, other executable instructions, or any
combination thereof. For example, the functional compo-
nents can be implemented in the form of special-purpose
circuitry, in the form of one or more appropriately pro-
grammed processors, a single board chip, a field program-
mable gate array, a general-purpose computing device con-
figured by executable instructions, a virtual machine
configured by executable instructions, a cloud computing
environment configured by executable instructions, or any
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combination thereof. For example, the functional compo-
nents described can be implemented as instructions on a
tangible storage memory capable of being executed by a
processor or other integrated circuit chip. The tangible
storage memory can be computer readable data storage. The
tangible storage memory may be volatile or non-volatile
memory. In some embodiments, the volatile memory may be
considered “non-transitory” in the sense that it is not a
transitory signal. Memory space and storages described in
the figures can be implemented with the tangible storage
memory as well, including volatile or non-volatile memory.

Each of the functional components may operate individu-
ally and independently of other functional components.
Some or all of the functional components may be executed
on the same host device or on separate devices. The separate
devices can be coupled through one or more communication
channels (e.g., wireless or wired channel) to coordinate their
operations. Some or all of the functional components may be
combined as one component. A single functional component
may be divided into sub-components, each sub-component
performing separate method step or method steps of the
single component.

In some embodiments, at least some of the functional
components share access to a memory space. For example,
one functional component may access data accessed by or
transformed by another functional component. The func-
tional components may be considered “coupled” to one
another if they share a physical connection or a virtual
connection, directly or indirectly, allowing data accessed or
modified by one functional component to be accessed in
another functional component. In some embodiments, at
least some of the functional components can be upgraded or
modified remotely (e.g., by reconfiguring executable
instructions that implements a portion of the functional
components). Other arrays, systems and devices described
above may include additional, fewer, or different functional
components for various applications.

While embodiments have been described in the context of
fully functioning computers, those skilled in the art will
appreciate that the various embodiments are capable of
being distributed as a program product in a variety of forms
and that the disclosure applies equally, regardless of the
particular type of machine or computer-readable media used
to actually effect the embodiments.

From the foregoing, it will be appreciated that specific
embodiments of the invention have been described herein
for purposes of illustration, but that various modifications
can be made without deviating from the scope of the
invention. Accordingly, the invention is not limited except as
by the appended claims.

We claim:

1. A method comprising:

determining, by a processor, characteristics of a first
communication channel and characteristics of a second
communication channel usable by a first camera;

determining, by the processor, the second communication
channel provides better video data transfer capabilities
from the first camera than the first communication
channel based on a comparison of the characteristics of
the first communication channel and the characteristics
of the second communication channel;

adjusting, by the processor, operation of the first camera
to switch from using the first communication channel to
the second communication channel to provide a first
video data depicting activity occurring within a field of
vision of the first camera, the adjusting based on the
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comparison of the characteristics of the first commu-
nication channel and the characteristics of the second
communication channel;
determining that a second camera has begun providing a
second video data using the first communication chan-
nel while the first camera is also providing the first
video data using the second communication channel;

adjusting operation of the second camera to use the
second communication channel; and

adjusting operation of the first camera to use the first

communication channel based upon the determination
that the second camera has begun providing the second
video data.

2. The method of claim 1, wherein the comparison of the
characteristics of the first communication channel and the
characteristics of the second communication channel
includes determining that the second communication chan-
nel has a higher bit rate than the first communication
channel.

3. The method of claim 1, wherein the first communica-
tion channel has a first frequency band, and the second
communication channel has a second frequency band, the
first frequency band and the second frequency band includ-
ing different frequencies.

4. The method of claim 3, wherein the second frequency
includes higher frequencies than the first frequency band.

5. The method of claim 1, wherein adjusting the operation
of'the first camera includes adjusting an encoding of the first
video data from a first encoding type to a second encoding
type, the first encoding type and the second encoding type
producing the first video data at different bit rates.

6. The method of claim 5, wherein the second encoding
type encodes the video at a higher bit rate than the first
encoding type.

7. An electronic device, comprising:

one or more processors; and

memory storing instructions, wherein the processor is

configured to execute the instructions such that the
processor and memory are configured to:

determine characteristics of a first communication chan-

nel and characteristics of a second communication
channel usable by a first camera;
determine the second communication channel provides
better video data transfer capabilities from the first
camera than the first communication channel based on
a comparison of the characteristics of the first commu-
nication channel and the characteristics of the second
communication channel; and
adjust operation of the first camera to switch from using
the first communication channel to the second commu-
nication channel to provide a first video data depicting
activity occurring within a field of vision of the first
camera, the adjusting based on the comparison of the
characteristics of the first communication channel and
the characteristics of the second communication chan-
nel;
determine that a second camera has begun providing a
second video data using the first communication chan-
nel while the first camera is also providing the first
video data using the second communication channel;

adjust operation of the second camera to use the second
communication channel; and

adjust operation of the first camera to use the first com-

munication channel based upon the determination that
the second camera has begun providing the second
video data.
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8. The electronic device of claim 7, wherein the compari-
son of the characteristics of the first communication channel
and the characteristics of the second communication channel
includes determining that the second communication chan-
nel has a higher bit rate than the first communication
channel.

9. The electronic device of claim 7, wherein the first
communication channel has a first frequency band, and the
second communication channel has a second frequency
band, the first frequency band and the second frequency
band including different frequencies.

10. The electronic device of claim 9, wherein the second
frequency includes higher frequencies than the first fre-
quency band.

11. The electronic device of claim 7, wherein adjusting the
operation of the first camera includes adjusting an encoding
of the first video data from a first encoding type to a second
encoding type, the first encoding type and the second
encoding type producing the first video data at different bit
rates.

12. The electronic device of claim 11, wherein the second
encoding type encodes the video at a higher bit rate than the
first encoding type.

13. A computer program product including one or more
non-transitory computer-readable media storing computer
program instructions, execution of which by a processing
system causes the processing system to perform operations
comprising:

determine characteristics of a first communication chan-

nel and characteristics of a second communication
channel usable by a first camera;

determine the second communication channel provides

better video data transfer capabilities from the first
camera than the first communication channel based on
a comparison of the characteristics of the first commu-
nication channel and the characteristics of the second
communication channel;

adjust operation of the first camera to switch from using

the first communication channel to the second commu-
nication channel to provide a first video data depicting
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activity occurring within a field of vision of the first
camera, the adjusting based on the comparison of the
characteristics of the first communication channel and
the characteristics of the second communication chan-
nel;

determine that a second camera has begun providing a
second video data using the first communication chan-
nel while the first camera is also providing the first
video data using the second communication channel;
and

adjust operation of the second camera to use the second
communication channel; and

adjust operation of the first camera to use the first com-
munication channel based upon the determination that
the second camera has begun providing the second
video data.

14. The computer program product of claim 13, wherein
the comparison of the characteristics of the first communi-
cation channel and the characteristics of the second com-
munication channel includes determining that the second
communication channel has a higher bit rate than the first
communication channel.

15. The computer program product of claim 13, wherein
the first communication channel has a first frequency band,
and the second communication channel has a second fre-
quency band, the first frequency band and the second
frequency band including different frequencies.

16. The computer program product of claim 15, wherein
the second frequency includes higher frequencies than the
first frequency band.

17. The computer program product of claim 13, wherein
adjusting the operation of the first camera includes adjusting
an encoding of the first video data from a first encoding type
to a second encoding type; the first encoding type and the
second encoding type producing the first video data at
different bit rates.



