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(57) Abstract: Example implementations relate adjustable sensors. For example, a system comprising a housing, a detector to detect a
location of an object in an environment surrounding the housing, an adjustable arm coupled to the housing, and a sensor disposed on the
adjustable arm to adjust a distance between the sensor and the location of the object responsive to detection of the location of the object.
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ADJUSTABLE SENSORS

Background
[GO01] Sensors can be utilized to convert sound waves into electrical
impulses. Sensors can convert small acoustic vibrations into elecirical waves, for

example, in sound recording, megaphonses, radio, and television broadcasting, sic.

Brief Description of the Drawings

16002] Figures 1A, 18, and 1C illustrate a system including a housing, a
detector, an adjusiable arm and a sensor disposed on the adjustable arm, according
to the disclosure.

[0003] Figure 2 illusirates a system including a housing, a detector, an
adjustable arm, a sensor disposed on the adjustable arm, an image sensor, a

rotatable head, and a hinge, according o the disclosure.

[0004] Figure 3 illustrates a system according to the disclosure.
[C008] Figure 4 illustrates a diagram of a device according o the disclosure.
[0006] Figure 5 illustrates a block diagram of an example of a controller

according to the disclosure.
[e007] Figure 6 illusirates a block diagram of an example of 2 machine-

readable storage medium according 1o the disciosure.

Detailed Description

(6008} Electronic devices, such as a computer can include a microphone to
utilize in audio and video conferencing applications, phone applications, voice over
Internet Frotocol (VolP) applications, voice recognition applications, elc. However,
while converting sound waves into electrical impulses the microphone can pick up

background noise and/or interference. Such background noise and/or interference
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can be attributable at least in part to the microphone being in a fixed position such as
being in a fixed position that is ioo close 1o a sound detector and/or a speaker.
[0005] For instance, a microphone can be located in the same housing as a
speaker in a device.  The microphone can include a diaphragm that can be subject
to vibration when the diaphragm is struck by a sound wave such as a soundwave
emitted by the speaker. As the diaphragm vibrates, it can cause other components
in the microphone o vibrate. These vibrations can convert into elecirical current
which can become an unintended audio signal.

180107 In some instances, the speaker and the microphone in the housing of g
device can be [ocated too close or otherwise positioned relative to each other to
create background noise and/or interference. As a result, the quality of audio cutput
by the device can be low due {0 the background noise and/or interference.

[0011] Some approaches to reduce the background noise and interference
carn be to use a panel including a microphone and a speaker. The panel can be
extendable and/or retractable relative to a display housing. However, such
approaches can result in background noise and interference due to movement of the
panel. Some approaches can map the speaker-to-microphone distance profile and
impiement echo cancelation to compensate for any unwanted signal feedback.
However, such approaches can still result in picking up interference while mapping
speaker o microphone distance as the location of the speaker can change. The
location of an object and/or a speaker can cause interference due to the presence of
other interfering audio scurces. For example, if an object is too closely located o a
speaker, the object can generale passive interference by breathing, moving and sic.
Contrarily, if an object is located further away from a speaker, the object and/or the
surrounding environment can generate active inlerference by other noise sources.
[e012] Accordingly, the disclosure is directed to adjustable sensors. For
instance, a system can include a housing, a detecior to detect a location of an object
in an environment surrounding the housing, an adjustable arm coupled to the
housing, and a sensor disposed on the adjustable arm. As detailed herein, the
adjustable arm can have three degrees of freedom and can adjust a distance
hetween the sensor and the location of the object responsive 1o the detection of the
focation of the object. For instance, the adjustable arm can be adjusied to decrease
the distance belween the sensor and an object (e.g., a sound source) minimize or

gliminate background noise. However, in some examples, a distance between the
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sensor and the object can be increased {o avoid interference. For example,
depending upen room acoustics, minimizing the distance between the sensor and
the object can result in interference, but increasing the distance can eliminate or
reduce the interference. in some exampiles, the object can be sound source, and/or
a can be an object included in an image/video (when the sensor is a light/video
Sensor).

[0013] Figures 1 A-C illustrate a system 100 including a housing 101, a
detector 103, an adiustable arm 105, and a sensor 107 disposed on the adjustable
arm 108, according o the disclosure. Housing 101 can include an outer shell of a
device (.g., computer case, compuier chassis, base unit of a device, etc). In some
examples, ihe defector 103 can be positionad inside the housing 101, among other
possibiliies. In some examples, adjustable arm 105 can turn 80 degrees along axis
102. In some examples, adjustable arm 105 can turn 30 degrees along axis 104,
[0014] As used herein, the term, “detector” refers to an apparaius o detect the
presence of a particular obiect and/or substance and to emit a signal in response.
For example, the detector 103 can detect the presence of an chject in the
environment and emit sound signal based on the signal received from the object. In
some examples, the detector 1032 can be positioned inside the housing 101 of
system 100 (as illustrated in Figure 1A). Detector 103 can detect the presence of an
object in an environment surrounding the housing 101. As detector 103 delects the
presence of an object, ii can emit a signal in response {o the detection of the object
In some examples, the detector 103 can be positioned cutside housing 101 (as
Hlustrated in Figure 1B), and detect the presence of an object in an environment
surrounding the housing 101, In response to the detection of the object, the detector
103 can emit signal which can be received by sensor 107. Detecior 103 can inciude
an audio detector, a light detector, or a combination of an audio detector and a light
detector. In some examples, detector 103 can be a directional microphons o
enhance some sound from the environment surrounding, for example speech from a
user, and o diminish background noise.

18015] As used herein, the term “sensor” refers to a module and/or subsystem
whose purpose is to identify evenis or changes in its environment and send the
information to other modules and/or subsysiems ( e.g., controlier, compuier
processor, etc.). In some examples, the sensor 107 can receive a signal as detecior

103 detects the presence of an object in an envirenment surrounding the housing.
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Sensor 107 can be disposed on the adjustable arm 108, In some examples, sensor
107 can be audico sensors. In some examples the audio sensors can include a
microphone and processing circuitry. For example, sensor 107 can include a
microphone and processing circuitry and provide an audio output as well as a binary
indication of the presence of sound. In some examples, sensor 107 can provide an
analog representation of the sound’s amplitude. In some examples, sensor 107 can
be an image sensor. An image sensor can do image analysis and identify the
location of an object in a given envirenment. In some examples, sensor 107 can do
image analysis by evaluating scenes recorded by a video camera. Insome
examples, sensor 107 can include a facial recognition system, as described herein.
[aa16] Sensor 107 can be disposed on the adjustable arm 105. As described
herein, “adjustable arm” refers {0 an elongate part that connacts the sensor to the
housing that can be adjusted about the housing. Adjustable arm 105 has two
degrees of freedom, as described herein. In some examples, sensor 107 can adjust
adjustable arm 105 via a controller, as described herein. Conversely, the adjustable
arm can be manually adjusted. In some examples, the adjustable arm 105 can
adjust a distance between the sensor 105 and the location of the object in response
to detection of the location of the object. Adjusiable arm 105 can be extended,
retracted, rotated about the housing 101, In some examples, adjustable 105 can be
extended from housing 101 to reduce the distance between sensor 107 and a
detected object. For example, the detecior 103 can detect an object and emit a
signal to sensor 107 regarding the location of the object. Sensor 107 can detect the
object, for example, 1o be fourteen inches away and with high interference and low
audio quality. In response 1o receiving information about the location of the object,
the sensor 107 can determine that reducing the distance to twelve inches between
the sensor 107 and the object can improve the sound quality. Sensor 107, via a
controller, can send signal to the adjustable arm 107 {0 extend the arm closer to the
location of the object to achieve the twelve inches distance between the sensor 107
and the object. As the distance between the sensor 107 and the object reduces, the
interference can be reduced, and high sound guality can be achieved. In some
examples, adjustable 105 can be retracted towards housing 101 to increase the
distance between the sensor 107 and a delected object. In some examples, sound

quality improvement can be determined through adjusting the adjustable arm 105 {o
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different distances and sensing the resuliant audio quality and/or through other
mechanism.

[0017] For example, the detector 103 can detect an object and emit a signal o
sensor 107 regarding the location of the object. Sensor 107 can detect the object,
for example, 1o be fourteen inches away and with interference and low audio guality.
In response to receiving information about the location of the object, the sensor 107
can, via a controller, determine that increasing the distance o eighieen inches
between the sensor 107 and the object can eliminate the interference. Sensor 107
can send signal {o the adjustable arm 107 {o retract away from the location of the
object to achieve the eighteen inches of distance between the sensor 107 and the
object. As the distance between the sensor 107 and the object is increased, the
interference can be reduced, and high sound quality can be achieved. Insome
exampies, a user can receive instruction to manually adjust the adjustable arm 105
by adjusiing the distance between the user and the sensor 107.

(6018} In some examples, adjustable arm 105 is coupled fo the housing 101
via a hinge. The hinge connects the arm 1o the housing 101 and facilitates
adjustable arm 105 to be adjusted and/or be rotated. In some examples the
adjustable arm 105 in a vertical position can rotale via the hinge to a horizontal
orientation relative to a base of the housing 101, In some examples, adjustable arm
105 can turn 90 degrees along axis 102 {(as illustrated in Figure 18) clockwise and
anti-clockwise about the hinge. In some examples, adjustable arm 105 can tum 30
degrees along axis 104 (as illustrated in Figure 1C) clockwise and anti-clockwise
about the hinge. In some examples, adjustable arm 105 can be exiended in length
from housing 101, as described herein.

[G019] in some examples, the adjustable arm 105 inciudes a rotatable head
{e.¢., rolatable head 211, as illustrated in Figure 2}. The rotatable head can rotate
about the adjustable arm 105, For instance, the rofatable head can rofate 360
degrees about the adjustable 105, The rotatable head can change directions of the
adjustable arm 105 to detect the location of an object surrounding the environment.
160267 Sensor 107 can be disposed on the adjustable arm 105, in some
examples, sensor 107 can include an audio sensor. An audio sensor can detect and
convey information that constitutes a sound (e.g., dynamic microphone, condenser
microphone, ribbon microphone, carbon microphone, eic.). In some examples,

sensor 107 can include an image sensor. An image sensor can detect and convey
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information that constitutes an image (e.g., analog camera, digital camera,
semiconductor charge-coupled devices (CCD), active pixel sensors, efc.).

[6021] Sensor 107 can include g facial recognition system. In some
examples, sensor 107 can identify and/or verify a person from a digital image or a
video frame from a video source. Upon identifying an image of a person, the sensor
107 can compare selected facial features from given image with faces within a
database. A controller (e.q. coniroller 413 as illustraied in Figure 4) can facilitaie
adjusting the distance petween the sensor 107 and detector 103 in response in
response to the detection of the object.

[o022] Figure 2 illustrates a system 200 including a housing 201, a detector
203, an adjustable arm 205, a sensor 207 disposed on the adjustable arm 205, an
image sensor 211, a rotalable head 209, and a hings 220, according {o the
disclosure. The adjustable arm 205 can include sensor 207 disposed on the
adjustable arm 205. The sensor 207 can be disposed at any location along the
glongate body of the adjustable arm 205, For example, sensor 207 can be deposed
at the distal end from the base of the housing 201, In some examples, the sensor
207 can be disposed around the center of the adjustable arm 205.

[0023] A rotatable head 208 can be coupled o the adjustabie arm 205. In
some examples, the rotatable head 209 can rotate 360 degrees about the adjustable
arm 205, Via a controller {e.g., controlier 413 in Figure 4), the rolatable head 208
can change directions of the adjustable arm 205 by detecting the location of an
ohiect surrounding the environment. For example, rotatable head can rotate 180
degrees from its initial position and detect an object at 2 180 degree angle from the
hase of housing 201. Upon detecting the object, adjustable arm 205 can change its
position from a vertical orientation {(as illustrated in Figure 1A) to a horizontal
orientation (as illustrated in Figure 1C}, to bring the sensor 207 disposed in the
adjustable arm 205 closer {o the lecation of the object.

[0024] in some examples, the rotatable head 208 can include an image
sensor. In some examples, the image sensor {e.g., a 360-degres camera) coupled
to the rotatable head 209 can capture light from all directions falling onto the image
sensor's focal point. Thereby, the image sensor coupled to the rotatable head 2098
can cover a full sphere and detect objects around the sphere. In some examples,
the rotatable head 208 can include an audio sensor. The audio sensor{e.g., a

directional microphone) coupled o the rotatable head 209 can directionality choose
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the source of the audio signal, and to rotate the adjustable arm 205 towards the
source 1o choose which audio signal to focus on.

[0025] The adjustable arm 205 is coupled via hinge 220 to the housing 201 of
system 200. The hinge 220 facilitates the adjustable arm 205 to rotate around the
base and adjust a distance belween the sensor 207 and the location of an object
detected by the detector 203. Hinge 220 can be a point around which the adjusiable
arm 205 can extend, retracted and rotate about the housing 201. in some examples,
adjustable arm 205 in a vertical position can rotate around hinge 220 to a horizontal
orientation relative to a base of the housing 201 (as illustrated in Figure 1C)

[o026] Figure 3 illustrates a system 300 according to the disclosure. System
300 includes housing 301, an adjustable arm 305, a hinge 320, and an object 310 in
an environment 330. Systemn 300 can detect, using a detector, the presence of the
object 310 in the environment 330 surrounding the housing 301. The detector can
emit a signal in response to the detection of the object 310 in the environment 330.
The signal emitted by the detector can be received by a sensor disposed on the
adjustable arm 305. The adjustable arm 305 coupled to the housing 301 via hinge
320 can turn 30 degrees along axis 304 relative to the base of the housing 301 1o
decrease the distance between the sensor disposed in the adjustable arm, and the
focation of the object 310 the environment 330. In some examples, adjustable arm
305 can tumn B0 degrees along axis 302 relative to the base of the housing 301 to
increase the distance between the sensor disposed in the adjustable arm 305, and
the location of the object 310,

180271 In some examples, the object 310 can be a scund source. For
example, speech from the object 310. The sensor detecting the sound source of the
object 310 can be an audio sensor, such as a sensor similar {0 the sensor 107
Hlustrated in Figure 1. In some examples, the audio sensor can include a
microphone and processing circuitry and provide an audic output of the sound
received from the object 310. In some examples, the object 310 can be an image
source. The sensor detecling the image source of the object 310 can be an image
sensor, similar {o the sensor 211 llustrated in Figure 2. The image senscor can do
image analysis and identify the location of the object 310 in the environment 330. In
some examples, the image sensor can do image analysis by evaluating scenes

recorded by a video camera.
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(6028} Figure 4 illustrates a diagram of a device 440 according {o the
disclosure. Device 440 includes a housing 401, a detector 402, an adjustable arm
405, a sensor 407 dispoused on the adjustable arm 405, a rotatable head 409, an
image sensor 411 and a controller 412 according to the disclosure. Housing 401 can
include an outer shell of a device {g.¢., computer case, computer chassis, base unit
of a device, efc.). In some examples, a detecior can be positioned inside the
housing.

[8029] The detector 403 can detect the presence of an ohject in the
environment and emit sound signal based on the signal received from the object.
Detector 403 can delect the presence of an object in an environment surrounding the
housing 401. As delector 403 detecis the presence of an object, it can emit a signal
in response o the detection of the object via the controller 413, as described herein.
The detector 403 can be positioned inside and/or outside housing 401. In response
o the delection of the object, the detector 403 can emit signal which can be received
by sensor 407,

18603067 Sensor 407 can adjust adjustable arm 405 via the controller 413.
Controller 413 can include a processor for retrieval and execution of instructions
stored in machine-readabie siorage medium, as described in Figure 5. in some
examples, detector 403 can detect a location of an object (for example object 310 in
Figure 3) in the surrounding environment. Controller 413 can execute instruction to
receive information from the detector 403 regarding the location of the object.

(8031} Based on the location of the object, controller 413 can determine the
distance between the object and the sensor 407 disposed in the adjustable arm 405,
I response 1o determining the distance between the of the location of the object and
the sensor 407, the controlier 413 can execute instruction to the adjustable arm 405
to adjust the distance between the sensor 405 and the location of the object. In
some examples, controlier 413 can execute instructions to adjustable arm 405 o
extend, retract, and/or rotate about the housing 401 based on the distance between
the location of the object and the sensor 407. In some examples, controller 413 can
instruct the adjustable arm 405 to extended from housing 401 to reduce the distance
hetween sensor 407 and a detected object to avoid interference. In some examples,
controlier 413 can instruct adjustable arm 405 to reiract towards housing 401 o
increase the distance betwesn the sensor 407 and a detected object to avoid

interference.
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(0032} in some examples, the detector 403 can detect an object and emit a
signal to sensor 407 regarding the location of the object. Sensor 407 can detect the
object via instructions executed by controller 413. In response {0 receiving
information about the location of the object, the coniroller 413 can determine the
distance between the sensor 407 and the object to be, for example, fourteen inches.
Controller 413 can execute instructions to determine that reducing the distance to
twelve inches between the sensor 407 and the object can reduce interference and
improve the sound quality. Controlier 413 can execute instructions to send signal to
the adjustable arm 407 10 extend the arm closer 10 the location of the cbject to
achieve the twelve inches distance between the sensor 407 and the object. As the
distance between the sensor 407 and the object reduces, the interference can be
reduced, and high sound quality can be achisved. In some examples, conirolier 413
can instruct adjustable 405 to retract towards housing 401 to increase the distance
between the sensor 407 and the detected object. For example, the detector 403 can
detect an object and emil a signal to sensor 407, via controller 413, regarding the
location of the object. Controlier 413 can detect the object, for example, to be
fourteen inches away and with interference and low audio quality. Inresponse to
receiving information about the location of the object, the controlier can determine
that increasing the distance to sightsen inches between the sensor 407 and the
object can eliminate the interference. Coniroller 413 can send signal to the
adjustable arm 407 io retract away from the iocation of the object to achieve the
gighteen inches distance between the sensor 407 and the object. As the distance
between the sensor 407 and the object s increased, the interference can be
reduced, and high sound quality can be achieved.

[0033] The adjustable arm 405 of device 400 includes a rotatable head 409.
The rotatable head 408 can rotate 360 degrees about the adjustable arm 405,
Controller 413 can execute instruction to rotate the rotatable head 408, The
rotatable head can change directions of the adjustable arm 405 to detect the location
of an object surrounding the environment. For example, rotatable head 409 can
rotate 180 degrees from its inilial position and detect an object at 180 degrees from
the base of the housing 401. Upon detecting the object, adjustable arm 405 can
change its position from a veriical orientation {0 a horizontal orientation {o bring the

sensor 407 closer o the location of the object.
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(0034} In some examples, device 400 can include an audio sensor.407. In
some examples, the device 400 can include an image sensor. In some example,
device 400 can include both an audio sensor 407, and an image sensor 411, In
some examples, the image sensor 411 can be disposed in the adjustable arm 405.
In some axamples, the image sensor can be coupled to the adjustable arm 405, In
some examples, the image sensor 411 can convert light waves as they pass through
or reflect off an object info signals, smail bursts of current that convey the
information. The waves can be light, sound, and/or other electromagnetic radiation.
In some examples, image sensor 411 can be analog and/or digital types devices. In
some exampiles, the controller 413 can adjust the adjustable arm 405 by adjusting
the distance between the image sensor 411 and the location of the object in
response 1o detection of the location of the object via the delector 403,

[00358] Adjustable arm 405 of device 400 can be coupled o the housing 401
via a hinge (for example hinge 320 as illustrated in Figure 3). In some examples
adjustable arm 405 can expand from the base of housing 401. Coniroller 413 can
execute instructions for adjustable arm 1o expand form the base of housing 401 in
response to determining a distance between the sensor 405 and the location of the
object.

[0036] Figure 5 is a block diagram of an example of a controlier 513
consistent with the disclosure. In the example of Figure 5, controlier 513 includes a
processor 517 and a machine-readable storage medium 515, Although the following
descriptions refer to an individual processing resource and an individual machine-
readable storage medium, the descriptions can also apply 10 a system with multiple
processing resources and multiple machine-readable storage mediums. in such
examples, the instructions can be distributed across muitiple machine-readable
storage mediums and the instructions can be distributed across mullinle processing
resources. Put another way, the instructions can be stored across multiple machine-
readable storage mediums and executed across mulliple processing resources, such
as in a distributed computing environment.

180377 Processor 517 can be a central processing unit (CPU), microprocessor,
and/or other hardware device suitable for retrieval and execution of instructions
stored in machine-readable siorage medium 515. in the particular example shown in
Figure 5, processor 517 can detect, determine, and send instructions 512, 514, 516.

As an zliernative or in addition to retrieving and executing instructions, processor
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517 can include an electronic circuit comprising a number of electronic components
for performing the operations of the instructions in machine-readable storage
medium 515, With respect to the execuiable instruction representations or boxes
described and shown herein, it should be understood thati part or all of the
execitable instructions and/or electronic circuits included within one box can be
included in a different box shown in the figures or in a different box not shown.
[0038] Controller 513 can include instructions 512. Instructions 512, when
executad by a processor, such as processor 517, can include instructions to detect 2
location of an object in the environment.

[0035] In some exampiles, controlier 513 can be connected to a device, such as
device 440 as illustrated in Figure 4, which includes a detector. The detector can be
located inside a housing. The detecior can be located oulside the housing. The
deteclor can detect a location of an object in the surrounding environment and emit a
signal in response to the detection of the object. At 512, the controlier 513 can
receive information from the detector regarding the location of the object.

100407 Controller 513 can include instructions 514. Instructions 514, when
executed by a processor, such as processor 517, can include instructions to determine
a distance between the location of the object and a location of a sensor disposed on an
adjustable arm.

[0041] Controller 513 can receive information about the location of the sensor.
Based on the location of the object, controller 513 can determine the distance
between the object and the sensor. The sensor can be disposed on an adjustable
arm of the device. The sensor can be coupled io the adjustable arm. in some
examples, the sensor can be coupled 1o a rolatable head of the adjustable arm. The
rotatable head can change directions of the adjustabie arm to detect the location of
an object surrounding the environment. Controlier $13 can execute instructions to
rotate the rotatable head. For example, rotatable head can rotale 180 degrees from
its initial position and detect an object at 180 from the base of the housing of the
device.

16042] Controller 513 can include instructions 516. Instructions 516, when
executed by a processor, such as processor 517, can include instructions to adjust the
adjustable arm to alier the distance between the location of the object and the location
of the sensor disposed on the adjustable arm 10 reduce background noise. In some

examples, instruction from controller 513, executed by the processor 517 can



WO 2020/005209 PCT/US2018/039512
12

determine the distance between the sensor and the object is for example, fourteen
inches. Controller 513 can execute instructions to determine that reducing the
distance to twelve inches between the sensor and the object can reduce interference
and improve the sound guality. Coniroller 513 can execute instructions to send
signal to the adjustable arm to extend the arm o be closer to the [ocation of the
object to achieve the twelve inches distance belween the sensor and the object. As
the distance between the sensor and the object reduces, the interference can be
reduced, and high sound quality can be achieved. In some examples, controlier 513
can instruct adiustable arm to retract towards the housing 1o increase the distance
hetween the sensor and the detected object. For example, controller 513 can detect
the object, for example, to be fourteen inches away and with interference and low
audio guality. In response to receiving information about the location of the object,
the controlier can determine that increasing the distance to sighteen inches between
the sensor and the object can eliminate the interference. Controller 513 can send
signal to the adjustable arm to retract away from the location of the object to achieve
the sighieen inches distance belween the sensor and the object. As the distance
hetween the sensor and the object is increased, the interference can be reduced,
and high sound gualily can be achieved.

[06043] Figure 6 illusirates a block diagram of an example of 2 machine-
readable storage medium 615, In the particular example shown in Figure 8,
machine-readable siorage medium 615 can delect, determine, and send instruclions
812, 614, 816,

18044] System 615 can include instructions 612, Instructions 612, when
executed by a processor, can include instructions to detect a location of an object in the
environment.

[6045] In some examples, System 615 can be connected {o a device, such as
device 440 illustrated in Figure 4, which includes a detector. The detector can be
located inside a housing. The detecior can be located outside the housing. The
detector can detect a location of an object in the surrounding environment and emit a
signal in respeonse 1o the detection of the object. At612, the system 615 can recsive
information from the detector regarding the location of the object.

[0046] System 615 can include instructions 814, Instructions 614, when
executed by a processor, can include instructions to determine a distance between the

focation of the object and a location of a sensor disposed on an adjustable arm.
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(00477 System 615 can receive information about the location of the sensor.
Based on the location of the object, system 815 can determine the distance between
the object and the sensor. The sensor can be disposed on an adjustable arm of the
device. The sensor can be coupled to the adjustable arm. In some examples, the
sensor can be coupled to a retatable head of the adjustable arm. The rotatable head
can change directions of the adjustable arm 1o detect the location of an object
surrounding the environment. System 615 can execute instructions io rotate the
rotatable head. For example, rotatable head can rotate 180 degrees from its initial
position and detect an cbject at 180 from the base of the housing of the.

[6048] System 615 include instructions 816, Instructions 8§16, when executed
by a processor, can include instructions o adjust the adjustable arm to alter the
distance between the location of the object and the location of the sensor disposed on
the adjustable arm to reduce background noise. In some examples, instruction from
system 815, executed by the processor can delermine the distance between the
sensor and the object is for example, fourteen inches. System 815 can execute
instructions {0 determine that reducing the distance to twelve inches betwesen the
sensor and the object can reduce interference and improve the sound quality.
System 615 can execute instructions o send signal to the adjustable arm to exiend
the arm to be closer to the location of the object to achieve the twelve inches
distance between the sensor and the object. As the distance belween the sensor
and ihe object reduces, the interference can be reduced, and high sound quality can
be achieved. In some examples, system 615 can instruct adjustable arm to retract
towards the housing o increase the distance between the sensor and the detected
object. For example, system 615 can detect the object, for example, 10 be fourteen
inches away and with high interference and iow audio guality. Inresponse o
receiving information about the location of the object, the system 615 can determine
that increasing the distance o eighteen inches between the sensor and the object
can eliminate the interference. System 600 can send signal to the adjustable arm to
retract away from the location of the obiect {0 achieve the sighteen inches distance
hetween the sensor and the object. As the distance between the sensor and the
object is increased, the interference can be reduced, and high sound quality can be
achieved.

[6048] In the foregoing detailed description of the present disclosure,

reference is made o the accompanying drawings that form a part hereof, and in
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which is shown by way of llustration how examples of the disclosure can be
practiced. These examples are described in sufficient detail 1o enable those of
ordinary skill in the art to praciice the exampiles of this disclosure, and itis to be
undersiood that other examples can be utilized and that process, electrical, and/or
structural changes can be made without departing from the scope of the present
disclosure.

[0050] The figures herein follow a numbering convention in which the first digit
corresponds to the drawing figure number and the remaining digits identify an
glement or component in the drawing. Elements shown in the various figures herein
can be added, exchanged, and/or eliminated so as o provide a number of additional
exampies of the present disclosure. In addition, the proportion and the relative scale
of the slements provided in the figures are intended 1o illustrate the examples of the

present disclosure and should not be taken in a limiling sense.
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VWhat is claimed is;

1. A system, comprising:

a housing;

a detector to detect a location of an object in an environment surrounding the
housing;

an adjustable arm coupled to the housing; and

a sensor disposed on the adjustable arm, wherein the adjustable arm is o
adjust a distance between the sensor and the location of the object responsive to

detection of the location of the object.

2. The system of claim 1, wherein the adjustable arm is coupled to the housing,
wherein the adjustable arm is coupled via a hinge to the housing to permif rotation of
the adjustable arm in a veriical crientation {o a horizontal orientation relative to a

base of the housing.

3. The system of claim 1, wherein the sensor includes an audio sensor, an

image sensor, or a combination of an audio sensor and an image sensor.

4, The sysiem of claim 1, wherein the detector comprises an audio detector, a

light detector, or a combination of an audio detector and a light detector.
5. The system of claim 1, wherein the adjusiable arm includes a rotatable head
to change a direction of the adjustable arm corresponding to the iocation of the

object.

8. The system of claim 1, wherein the detecior includes a directional microphone

to detect a location of a sound emitted by the obiect.

7. The system of claim 3, wherein the image sensor includes a facial recognition

system o detect a location of a face of the object.

8. A device comprising:
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a housing;

an adjustable arm coupled 1o the housing, wherein the adjustable arm has
three degrees of freedom;

a sensor coupled o the adjustable arm;

a detector to detect a location of an object in an envirenment surrounding the
housing; and

a coniroller io decrease or increase a distance between the sensor and the

location of the object responsive o detection of the location of the object.

9. The device of claim 8, wherein the adjustable arm is expandable o alter the

tength of the device.

10.  The device of claim 9, wherein the adjustable arm includes a rotatable head {o

rotate 360 degrees relative to the adjusiable arm.

11. The device of claim 8, wherein an image sensor couples to the adjustable

arm.

12. A non-fransitory machine-readable medium storing instructions execuiable by
a processing resource {o:

detect a location of an object in an environment;

determine a distance between the location of the object and a location
of a sensor disposed on an adjustable arm; and

adjust the adjustable arm to alier the distance between the location of the
object and the location of the sensor disposed on the adjustable arm to reduce

background noise.

13. The medium of claim 12, comprising instructions 1o rotate the adjustable arm

to a direction corresponding to the direction of the location of the object.

14. The medium of claim 13, comprising instructions to expand the adjustable
arm, relative to a housing the adjustable arm is coupled with, to decrease the

distance between the adjustable arm and the location of the object.
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15.  The medium of claim 14, comprising instructions to pivot the adjustable arm,
relative to the housing, to decrease the distance between the adjustable arm and the

tocation of the object.
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