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AUDIO PROFILE ADJUSTMENTS

Background

(00017 Computing devices are prevalent in the human environment.
Computing devices are relied on for work, entertainment, communication, and
many other purposes. A computing device may be utilized to present content of
various differeni forms. For example, a computing device may include an audio

output device, such as a speaker, 1o cutput audio content.

Brief Description of the Drawings

[0002] Figure 1 illustrates an example of a mobile computing device to
enable speaker orientation audio profile adjustments, consistent with the
disclosure.

10003] Figure 2 lllustrates a diagram of an example of a processing
resource and a non-transitory computer readable medium o enable speaker
orientation audio profile adjusiments, consistent with the disciosure.

[G004] Figure 3 illustrates a flow diagram of an example of a method to
enable speaker orientation audio profile adjustments, consistent with the

disclosure.

Detailed Description

[G005] A computing device may include a processing resource such as
glectronic circuitry 10 execute instructions stored on machine-readable medium
to perform various operations. Computing devices may be static or mobile.
[0006] A static computing device may include a computing device
designed for regular use in a single location. For example, a static computing
device may include a desktop computer or other computing device thatl is
utiized in a singie location.

[Q007] A mobile computing device may include a portable computing

device that is designed 1o be used in a variety of settings and {o be transported
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between settings with relatively litile effort. A mobile computing device may
combineg inputs, outputs, components, and capabilities that are otherwise
separate in a static computing device. A mobile computing device may include
a laptop computer, smartphone, other smart device, a tablet compuler, a
personal digital assistant, a convertible computing device, etc.

10008] A convertible computing device may include a computing device
that is convertible between a plurality of physical configurations. For example, a
convertibie computing device may include a first housing and a second housing
that are articulable about a hinge to achieve various physical configurations of
the convertible computing device. Unlike a dedicated laptop computing device,
each of the housings of the convertible computing device may rotate
substantially three hundrad and sixty degrees about a rotational axis passing
through a center of the hinge mechanism {0 achieve the various physical
configurations of the convertible computing device.

[0009] The convertible computing device may be functionailly convertible
for use as a traditional laptop computing device accepting input from an
integrated physical keyboard and/or a touchscreen or as a iablet computing
device accepting input from just the touchscreen. The convertible laptop may
ulilize distinct Basic inpul/Cutput System (BIOS) modes that control the
allowable or recognized inputs and/or oulpuls associated with the traditional
laptop and tablet computing device use modes. The utilized BIOS mode may
be selecied based on the physical configuration of the convertible computing
device.

10010} A convertible computing device may include audio oulput devices.
For example, the convertible computing device may include speakers.
Speakers may include transducers that convert electronic signals such as
electromagnetic waves info sound waves. The speakers may receive audio
input, for example, from an audio codec of the convertible computing device.
The audio input may be converted to sound waves by speaker componenis
such as a cone, an selectromagnetic coil, a permanent magnet, etc.

10011 The speakers of a convertible computing device may be mounted

to fixed positions on and/or within the convertible compuiing device. For
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example, the positions of the speakers on and/or within the convertible
computing device may not be altered by the physical configuration of the
convertible computing device. However, the position of the speakers relative to
a user may be altered by the physical configuration. As such, the perception of
the sound waves generated by the speakers and/or the sound waves generatad
by the speakers themselves may be allered by the physical configuration of the
convertible computing device. An audio experience may be negatively
impacted by an alteration of the soundwaves.

[0012) In contrast, examples of the present disclosure may include
mobile computing devices, machine-readable media, and methods to perform
speaker orientation audio profile adjustments. For example, a mobile
computing device may include a first housing coupled to a second housing,
wherein the first housing and the second housing are articulable to a plurality of
configurations. The mobile device may include a plurality of speakers. The
mobile device may include a sensor {0 detect the respective orientation of each
of the plurality of speakers. The mobile device may include a memory resource
comprising executable instructions 1o adjust the audio profile of each of the
plurality of speakers based on the respeclive detected orientation of the
speakers.

10013} Figure 1 lllustrates an example of a mebile computing device 100-
1, 100-2, 100-3, 100-4 to enable speaker orientation audio profile adjustmenis,
consistent with the disclosure. The mobile computing device 100-1, 100-2, 100-
3, 100-4 may be a convertible computing device. For example, the mobile
computing device 100-1, 100-2, 100-3, 100-4 may be physically convertible
between use as a traditional laptop computing device, accepting input from an
integrated physical keyboard, and/or a touchscreen or as a tabiet computing
device accepting input from just the touchscreen.

[0014] The computing device 100-1, 100-2, 100-3, 100-4 may include a
plurality of connected housings (e.g., 102-1, 102-2, 102-3, 102-4, 104-1, 104-2,
104-3, 104-4). For example, the computing device 100-1, 100-2, 100-3, 100-4
may include z first housing 102-1, 102-2, 102-3, 102-4. The first housing 102-1,
102-2, 102-3, 102-4 may include a housing containing the computing portion of
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the computing device 100-1, 100-2, 100-3, 100-4. The computing portion may
include the processing resource {€.9., a central processing unit (CRU), a
graphics processing unit (GPU), efc)), a memory resource, an input/out pori,
and/or a battery. The computing portion may include the components that
enable the operation of the operating system and applications of the computing
device 100-1, 100-2, 100-3, 100-4. The computing portion may include the
hardware that executes commands and generates outputs for the computing
device 100-1,100-2, 100-3, 100-4.

[0015] The first housing 102-1, 102-2, 102-3, 102-4 may include an
integrated keyboard. The integrated keyboard may include a physical keyboard
and/or a virtual keyboard that is integrated with the firsi housing 102-1, 102-2,
102-3, 102-4. For example, an integrated keyboard may include a keyboard
that is contained on top of and/or partially within the first housing 102-1, 102-2,
102-3, 102-4. The integrated keyboard may not include a releasable conneclion
with the first housing 102-1, 102-2, 102-3, 102-4 and/or the second housing
104-1, 104-2, 104-3, 104-4 hut rather may be inset to a face of the first housing
102-1, 102-2, 102-3, 102-3. The integrated keyboard may utilize power
supplied through the first housing 102-1, 102-2, 102-3, 102-4 and may include a
wired connection to the first housing 102-1, 102-2, 102-3, 102-4.

10016} The first housing 102-1, 102-2, 102-3, 102-4 may include a
functional face. A functional face of the first housing 102-1, 102-2, 102-3, 102-4
may be the surface of the first housing 102-1, 102-2, 102-3, 102-4 including the
integrated keyboard. The functional face of the first housing 102-1, 102-2, 102-
3, 102-4 may be the surface of the first housing 102-1, 102-2, 102-3, 102-4 that
is keyed with mechanically actuatable or virtually actuatable keys that
correspond to particular alphanumeric and specific command inputs.

[0O17] The computing device 100-1, 100-2, 100-3, 100-4 may include a
sacond housing 104-1, 104-2, 104-3, 104-4. The second housing 104-1, 104-2,
104-3, 104-4 may include hardware associated with generating a displayed
image of a user interface. The second housing 104-1, 104-2, 104-3, 104-4 may

also include hardware associated with a touchscreen user interface.
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[oo18] The second housing 104-1, 104-2, 104-3, 104-4 may include an
integrated display. An integrated display may include a display capable of
displaying images of a graphical user interface. The integrated display may be
integrated with the second housing 104-1, 104-2, 104-3, 104-4. The hardware
associated with generating a displayed image may be contained within the
sacond housing 104-1, 104-2, 104-3, 104-4. A screen portion of a display
where the images are manifesied may be visible on one face of the second
housing 104-1, 104-2, 104-3, 104-4. The integrated display may be overlaid
with a user input detecting device such as a touchscresn. The integrated
display may not include a releasable connection with the second housing 104-1,
104-2, 104-3, 104-4 and/or the first housing 102-1, 102-2, 102-3, 102-4 but
rather may be inset {o a face of the second housing 104-1, 104-2, 104-3, 104-4.
The integrated display may utilize power supplied through the second housing
104-1, 104-2, 104-3, 104-4 and may include a wired connection to the second
housing 104-1, 104-2, 104-3, 104-4 and/or first housing 102-1, 102-2, 102-3,
102-4. The integrated display may be a physically integrated part of the
computing device 100-1, 100-2, 100-3, 100-4.

[0019] The second housing 104-1, 104-2, 104-3, 104-4 may include &
functional face. A functional face of the second housing 104-1, 104-2, 104-3,
104-4 may include a surface thal includes the integrated display. For example,
the functional face of the second housing 104-1, 104-2, 104-3, 104-4 may
inciude a surface upon and/or through which an elecironic visual dispiay can be
viewed. In some examples, the functional face of the second housing 104-1,
104-2, 104-3, 104-4 may include a touchscreen input receiving device laid over
the electronic visual display.

[0020] The first housing 102-1, 102-2, 102-3, 102-4 and the second
housing 104-1, 104-2, 104-3, 104-4 may be coupled. The coupling between the
first housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1, 104-2,
104-3, 104-4 may be designed to be a substantially permanent connection that
is not designed o be readily and/or repeatedly disconnected. For example, the
coupling may accommodate wiring between connection points in the first

housing 102-1, 102-2, 102-3, 102-4 and connection points in the second
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housing 104-1, 104-2, 104-3, 104-4 that is not releasable from the connection
points in sither housing without damaging the computing device 100-1, 100-2,
100-3, 100-4 {e.g., wiring soldered to circuitry at the connection points).

[0021] The conneclion between the first housing 102-1, 102-2, 102-3,
102-4 and the second housing 104-1, 104-2, 104-3, 104-4 may include a hinge
mechanism. The first housing 102-1, 102-2, 102-3, 102-4 and the second
housing 104-1, 104-2, 104-3, 104-4 may be rotatable about the hinge
mechanism. Rotation of the first housing 102-1, 102-2, 102-3, 102-4 and the
sacond housing 104-1, 104-2, 104-3, 104-4 about a rotational axis passing
through a center of the hinge mechanism may alter an orentation of the first
housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-
3, 104-4 with respect to each other by altering an angle between the first
housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-
3, 104-4.

[0022] The first housing 102-1, 102-2, 102-2, 102-4 and the second
housing 104-1, 104-2, 104-3, 104-4 may be articulable about the hinge
mechanism 1o achieve a plurality of configurations. For example, the first
housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-
3, 104-4 may be articulable about the hinge mechanism {0 achieve a plurality of
configurations. Each of the plurality of configurations may correspond {o &
range of positional relationships between the first housing 102-1, 102-2, 102-3,
102-4 and the second housing 104-1, 104-2, 104-3, 104-4 quantified using
angles there between. The angles may be defined relalive {0 a vartex. The
veriex may include the hinge mechanism. The plurality of configurations may
correspond to the positional relationship between the first housing 102-1, 102-2,
102-3, 102-4 and the second housing 104-1, 104-2, 104-3, 104-4, the positional
relationship between the user and the functional faces of the first housing 102-1,
102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-3, 104-4, and/or
the positional relationship belween the work surface and the functional faces of
the first housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1,
104-2, 104-3, 104-4,
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[0023] For example, a laptop configuration (e.g., an example of a
convertible computing device that is in an orientation that may be associated
with a laptop configuration is illustrated for convertible computing device 100-1)
may be associated with an angle between the funclional side of the first housing
102-1, 102-2, 102-3, 102-4 and the functional side of the second housing 104-1,
104-2, 104-3, 104-4 being between zero degrees and one hundred and eighty
degrees.

[0024] in another example, a tablet configuration (e.g., an example of a
convertible computing device that is in an orientation that may be associated
with a tablet configuration is illustrated for convertible computing device 100-2)
may be associated with an angle between the funclional side of the first housing
102-1, 102-2, 102-3, 102-4 and the functional face of the second housing 104-1,
104-2, 104-3, 104-4 being greater than three hundred and fileen degrees
and/or g functional face of the first housing 102-1, 102-2, 102-3, 102-4 facing a
work surface.

[0025] In another example, a tent configuration (e.g., an example of a
convertible computing device that is in an orientation that may be associated
with a tent configuration is illustrated for convertible computing device 100-3)
may be associated with an angle between the funclional face of the first housing
102-1, 102-2, 102-3, 102-4 and the functional face of the second housing 104-1,
104-2, 104-3, 104-4 being between one hundred and eighty degrees and three
hundred and fifteen degrees with the functional face of the first housing 102-1,
102-2, 102-3, 102-4 and the functional face of the second housing 104-1, 104-2,
104-3, 104-4 facing away from the work surface.

[00286] in another example, a presentation configuration (e.¢., an example
of a convertible computing device that is in an orientation that may be
associated with a presentation configuration is llustrated for convertible
computing device 100-4) may be associated with an angle between the
functional face of the first housing 102-1, 102-2, 102-3, 102-4 and the functional
face of the second housing 104-1, 104-2, 104-3, 104-4 being between one
hundred and sighty degrees and three hundred and fifteen degrees with the
functional face of the first housing 102-1, 102-2, 102-3, 102-4 facing the work
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surface and the functional face of the second housing 104-1, 104-2, 104-3, 104~
4 facing away from the work surface.

[0027] The convertible computing device 100-1, 100-2, 100-3, 100-4 may
include a plurality of integrated speakers 106-1, 106-2, 106-3, 1068-4, 106-5,
106-6, 106-7, 108-8. The illusirated locations of the plurality of integrated
speakers 106-1, 106-2, 106-3, 106-4, 108-5, 106-8, 106-7, 106-8 are non-
limiting examples of possible locations. The plurality of integrated speakers
106-1, 106-2, 108-3, 106-4, 108-5, 106-8, 106-7, 106-8 may be integrated with
the first housing 102-1, 102-2, 102-3, 102-4 and/or integrated with the second
housing 104-1, 104-2, 104-3, 104-4.

[0028] For example, the plurality of integrated speakers 108-1, 108-2,
106-3, 106-4, 108-§, 106-6, 106-7, 106-8 may be fixaed on and/or partially within
the first housing 102-1, 102-2, 102-3, 102-4 and/or fixed on and/or partially
within the second housing 104-1, 104-2, 104-3, 104-4. The plurality of speakers
106-1, 106-2, 106-3, 106-4, 108-5, 106-8, 106-7, 106-8 may be mounted on a
functional face, a face opposing a funclional face, an edge between the
functional face and the face opposing the functional face, and/or any other
location on the convertible computing device 100-1, 100-2, 100-3, 100-4.
Additionally, each of the above described faces and/or locations of the
convertible computing device 100-1, 100-2, 100-3, 100-4 may have a plurality of
speakers thereupon.

[0029] A speaker may generate and emit soundwaves. The soundwaves
may pass away from the speaker and/or out of the convertible computing device
100-1, 100-2, 100-3, 100-4. A speaker may be characterized as facing a
direction that corresponds to the direction in which the speaker is emitting the
soundwaves. The plurality of speakers 106-1, 106-2, 108-3, 106-4, 106-5, 106-
&, 106-7, 108-8 may face various directions.

[0030] As described above, the plurality of speakers 108-1, 106-2, 108-3,
106-4, 106-5, 106-8, 106-7, 108-8 may have fixed positions on and/or within the
first housing 102-1, 102-2, 102-3, 102-4 and/or the second housing 104-1, 104-
2, 104-3, 104-4. As such, the position of the plurality of speakers 106-1, 106-2,
106-3, 106-4, 106-5, 106-6, 106-7, 106-8 may he fixed relative 1o the first
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housing 102-1, 102-2, 102-3, 102-4 and/or the second housing 104-1, 104-2,
104-3, 104-4 that they are fixed to. However, as described above, the first
housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-
3, 104-4 are articulable {0 a plurality of configurations. As such, the position of
the plurality of speakers 108-1, 106-2, 106-3, 106-4, 108-5, 108-8, 108-7, 106-8
may be changed relative to the housing that they are not fixed to, relative to a
user, relative to a work surface, and relative to each other.

[0031] An audio experience may include an experience of a user in
hearing the sound waves produced by the plurality of speakers 106-1, 106-2,
106-3, 106-4, 108-5, 108-8, 106-7, 106-8. As the first housing 102-1, 102-2,
102-3, 102-4 and/or the second housing 104-1, 104-2, 104-3, 104-4 are
articulated into different orientations, the communication of the socundwaves
output from the plurality of speakers 106-1, 106-2, 106-3, 108-4, 106-5, 106-6,
108-7, 106-8 may be altered or interfered with. As a result, an audio experience
of a user may be aliered or interfered with. In some examples, the audio
experience may be degraded by the alteration or interference. A degraded
audio experience may include unintended muffling, absorption, reflection,
diffusion, echo, reverberation, vibration, volume reduction, volume increase, and
such of the sound waves. The degraded audio experience may result in a less
audible, less true 1o a scurce recording, less comfortable to listen to, and less
immersive audio experience.

[0032] In some examples, each of the plurality of speakers 106-1, 106-2,
106-3, 106-4, 106-5, 106-8, 108-7, 106-8 may he associated with an audio
profile. As used herein, an audio profile may include a specific egualization
definition for boosting and attenuating certain frequencies of g given audio
signal when ii is produced by the speaker. For example, the audio profile may
define the equalizer setlings for an output produced by the speaker including
energy levels associated with various freguencies of the audio signal. Eachof a
pluraiity of sound frequencies, measured in heriz (Hz) may be associated with a
decibel (dB) level in an audio profile. The higher the decibel level for a
particular frequency, the more pronounced the particular frequency will be in an

audio signal generated by the speaker and vice versa.



WO 2019/094017 PCT/US2017/060876
10

[0033] In some examples, audio frequencies between 20 Hz and 500 Hz
may be bass frequencies. In some examples, audio frequencies between 500
Hz and 4 kHz may be mid-range frequencies. In some examples, audic
frequencies between 4 kHz up to 20 kHz may be treble frequencies.

[0034] The convertible computing device 100-1, 100-2, 100-3, 100-4 may
include a sensor. The sensor may be a sensor to detect the respective
orientation of each of the plurality of speakers 1068-1, 108-2, 106-3, 106-4, 106-
5, 106-6, 106-7, 106-8. For example, the convertible computing device 100-1,
100-2, 100-3, 100-4 may include an accelerometer. An accelerometer may
include a device that measures proper acceleration or rate of change of velocity
of a body in its own instantaneous rest frame. The acceleromeler may deiect a
magnitude and/or direction of proper acceleration as a vector quantity that may
be utilized to detect an orientation.

[0O35] In some examples, the converlible computing device 100-1, 100-2,
100-3, 100-4 may inciude an accelerometer in the first housing 102-1, 102-2,
102-3, 102-4 and an accelerometer in the second housing 104-1, 104-2, 104-3,
104-4. The data collected from the accelerometer in the first housing 102-1,
102-2, 102-3, 102-4 and the acceleromeier in the second housing 104-1, 104-2,
104-3, 104-4 may be utilized to determine the crientation of each of the plurality
of speakers 108-1, 108-2, 106-3, 106-4, 106-5, 106-6, 108-7, 106-8 on or within
the first housing 102-1, 102-2, 102-3, 102-4 and the second housing 104-1,
104-2, 104-3, 104-4.

[0036] Additionally, the convertible computing device 100-1, 100-2, 100-
3, 100-4 may include a gyroscope. A gyroscope may include a device that
utilizes the Earth’s gravity to help determine an orientation. The gyroscope may
ulilize a freely-rotating disk or rotor mounted onto a spinning axis in the center
of a larger and/or more stable axis. As the axis turns, the rotor or disk may
remain stationary to indicate a central gravitational pull indicating which way is
“‘down” relative to the Earth.

[0037) For example, the convertible computing device 100-1, 100-2, 100-
3, 100-4 may include a gyroscope in the first housing 102-1, 102-2, 162-3, 102-
4 and a gyroscope in the second housing 104-1, 104-2, 104-3, 104-4. The data
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collected from the gyroscope in the first housing 102-1, 102-2, 102-3, 102-4 and
the gyroscope in the second housing 104-1, 104-2, 104-3, 104-4 may be ulilized
to determine the orientation of each of the plurality of speakers 106-1, 106-2,
108-3, 106-4, 108-5, 106-6, 106-7, 108-8 on or within the first housing 102-1,
102-2, 102-3, 102-4 and the second housing 104-1, 104-2, 104-3, 104-4.
10038] The crientation of each of the plurality of speakers 108-1, 106-2,
108-3, 106-4, 106-5, 106-6, 106-7, 106-8 may be determined relative 1o a work
surface. The orieniation of each of the pluralily of speakers 106-1, 108-2, 106-
3, 106-4, 106-5, 106-6, 106-7, 106-8 may be determined relative to the surface
of the Earth. The orientation of a particular one of or a portion of the plurality of
speakers 106-1, 106-2, 106-3, 106-4, 106-5, 108-8, 106-7, 106-8 may be
determined relative {0 a second particular one or a second portion of the
plurality of speakers106-1, 106-2, 106-3, 106-4, 108-5, 108-8, 106-7, 106-8.
The orientation of each of the plurality of speakers 106-1, 106-2, 108-3, 106-4,
106-5, 1068-6, 108-7, 106-8 may be determined relative {o an opposing housing
that the speaker is not fixed to. The crientation of each of the plurality of
speakers 106-1, 106-2, 108-3, 106-4, 106-5, 106-6, 108-7, 106-8 may be
determined relative 10 a user or a surface of the convertible computing device
100-1, 100-2, 100-3, and 100-4 that is active to and/or is actively receiving input
from a user.

[0039] Determining the orientation of each of the plurality of speakers
106-1, 106-2, 106-3, 106-4, 106-5, 106-6, 106-7, 106-8 may include determining
an direction of a sound wave oulput from each of the plurality of speakers 106-
1, 108-2, 106-3, 106-4, 106-5, 108-8, 108-7, 106-8. Thatis, determining the
orientation of each of the plurality of speakers 106-1, 106-2, 108-3, 1068-4, 106-
5, 106-6, 1068-7, 106-8 may include determining a direction and/or angle that
each of the plurality of speakers 106-1, 108-2, 106-3, 106-4, 106-5, 106-6, 108-
7, 106-8 is outputting a soundwave toward. That is, determining the orientation
of each of the plurslity of speakers 106-1, 106-2, 106-3, 106-4, 106-5, 108-8,
106-7, 106-8 may include determining a direction that each of the plurality of
speakers 106-1, 106-2, 1068-3, 106-4, 106-5, 106-6, 108-7, 1068-8 is facing

toward. Determining the orientation of each of the plurality of speakers 106-1,
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106-2, 108-3, 106-4, 106-5, 108-6, 106-7, 1068-8 may include delermining an
angle between each of the plurality of speakers 106-1, 106-2, 106-3, 108-4,
106-5, 106-6, 106-7, 108-8 and the plane of the horizon and/or work surface.
(00407 Determining the orientation of each of the plurality of speakers
108-1, 106-2, 106-3, 106-4, 108-5, 108-8, 108-7, 106-8 may include determining
whether an object, ancther speaker, a housing, or another soundwave will
interfere with the sound wave produced by each of the plurality of speakers 106-
1, 106-2, 108-3, 106-4, 106-5, 106-8, 106-7, 106-8. For example, determining
the orientation of each of the plurality of speakers 106-1, 106-2, 106-3, 106-4,
106-5, 106-6, 106-7, 106-8 may incdlude determining whether a second speaker,
an cutput of the second speaker, a work surface, a user, and/or a housing of the
convertible computing device will obstruct or otherwise interfere with or alter the
sound wave output of a first speaker of the plurality of speakers 106-1, 106-2,
106-3, 106-4, 106-5, 106-6, 106-7, 106-8.

[0041] The orientation of each of the plurality of speakers 108-1, 106-2,
106-3, 106-4, 106-5, 106-8, 108-7, 106-8 may be determined based on data
from an accelerometer and/or a gyroscope. For example, each of the plurality
of speakers 106-1, 106-2, 108-3, 106-4, 106-5, 106-6, 106-7, 106-8 may be
associated with an accelerometer and/or a gyroscope. As such, the orientation
of each of the plurality of speakers 106-1, 106-2, 106-3, 108-4, 108-5, 106-§,
108-7, 106-8 may be determined from the data from the accelerometer and/or
the gyroscope associated with each of the plurality of speakers 106-1, 106-2,
106-3, 106-4, 108-5, 106-8, 106-7, 106-8.

10042) In an example, a first housing 102-1, 102-2, 102-3, 102-4 and
second housing 104-1, 104-2, 104-3, 104-4 may include an accelerometer
and/or a gyroscope. A first portion of the plurality of speakers 108-1, 108-2,
106-3, 106-4, 106-§, 106-6, 106-7, 106-8 may be located on or within the first
housing 102-1, 102-2, 102-3, 102-4. A second portion of the plurality of
speakers 106-1, 106-2, 106-3, 108-4, 106-5, 106-6, 108-7, 106-8 may be
focated on or within a second housing 104-1, 104-2, 104-3, 104-4. The
orientation of the first portion of the plurality of speakers 106-1, 106-2, 106-3,
106-4, 106-5, 106-6, 108-7, 106-3 may be determined based on the
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accelerometer and/or a gyroscope within the first housing 102-1, 102-2, 102-3,
102-4. The orientation of the second portion of the plurality of speakers 106-1,
106-2, 106-3, 106-4, 1068-5, 106-8, 106-7, 106-8 may be determined based on
the acceleromeier and/or a gyroscope within the second housing 104-1, 104-2,
104-3, 104-4. That is, the orientation of each portion of the plurality of speakers
108-1, 108-2, 106-3, 106-4, 108-5, 1068-8, 1068-7, 106-8 may be determined
hased on data from an accelerometer and/or a gyroscope within the same
housing as the respective portion of the plurality of speakers 108-1, 106-2, 106-
3, 106-4, 106-5, 106-6, 106-7, 108-8. Additionally, the orientation of each
portion of the plurality of speakers 106-1, 106-2, 106-3, 106-4, 108-5, 106-6,
106-7, 106-8 may be determined based on data from an accelerometer andior a
gyroscope in a different housing as the respective portion of the plurality of
speakers 106-1, 108-2, 106-3, 108-4, 106-5, 106-6, 106-7, 106-8. For example,
the orientation of a different housing that is opposite the housing containing the
portion of the plurality of speakers 1086-1, 108-2, 106-3, 106-4, 108-5, 106-6,
106-7, 106-8 may be utilized to determine whether the different housing will
interfere with the sound wave generated by the portion of the plurality of
speakers 106-1, 106-2, 106-3, 106-4, 106-5, 106-6, 108-7, 106-8.

[0043] The convertible computing device 100-1, 100-2, 100-3, 100-4 may
include a memory resource. The memory resource may be utilized to siored
instructions. The instructions may be executable by the processing resource to
perform various operations. For example, the memory resource may include
instructions executable {o receive the orientation of each of the plurality of
speakers 106-1, 106-2, 108-3, 106-4, 106-5, 106-6, 108-7, 106-8 from the
sensor. The memory resource may include instructions executable to
determine an adjustment to the audio profile of each of the plurality of speakers
108-1, 108-2, 106-3, 106-4, 108-5, 106-8, 106-7, 106-8.

[0044] The adiustment to the audio profile of each of the plurality of
speakers 1068-1, 106-2, 106-3, 106-4, 106-5, 106-6, 106-7, 106-8 may be based
on the crientation of each of the plurality of speakers 106-1, 106-2, 106-3, 106-
4, 1068-5, 108-6, 106-7, 106-8. For example, the adjustment to the audio profile
of a first portion of the plurality of speakers 108-1, 106-2, 106-3, 106-4, 106-5,
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106-6, 1068-7, 108-8 may be determined based on the orientation of the first
portion of speakers. In another example, the adjustment to the audio profile of
the first portion of the plurality of speakers 106-1, 108-2, 1068-3, 106-4, 106-5,
106-6, 106-7, 108-8 may be based on the orientation of the first portion of
speakers and/or the orientation of ancther portion of the plurality of speakers
108-1, 108-2, 106-3, 106-4, 106-5, 108-8, 108-7, 106-8. A specific and/or
unigue adjustment to an audio profile may be determined for each speaker or
each portion of speakers making up the plurality of speakers 106-1, 106-2, 106-
3, 108-4, 106-5, 106-6, 106-7, 108-8.

10045] The specific and/or unique adjustment to an audio profile may be
determined based on a plurality of factory-preset speaker orientation-specific
audio profile configurations for each of the plurality of speakers 106-1, 106-2,
108-3, 106-4, 106-5, 106-6, 106-7, 108-8. Alternatively, the specific and/or
unigue adjustment to an audio profile may be determined based on a plurality of
user-configured speaker orientation-specific audio profile configurations for
each of the plurality of speakers 106-1, 106-2, 106-3, 106-4, 106-5, 108-6, 106-
7,108-8.

[00486] For example, the convertible computing device 100-1, 100-2, 100-
3, 100-4 may include a memory resource storing instructions executable by the
processing resource to expese an equalizer 1o a user to facilitate a user o
adjust and save speaker orientation-specific audio profile configurations for
each of the plurality of speakers 106-1, 106-2, 106-3, 108-4, 106-5, 106-6, 106-
7, 106-8. As used herein, an equalizer may include instructions executable by
the processing resource o generate g configurable graphical representation
that may be utilized to modify the energy of specific frequency bands of an
audio signal as it is reproduced by the plurality of speakers 106-1, 108-2, 106-3,
106-4, 106-5, 108-6, 106-7, 106-8 of the convertible computing device 100-1,
100-2, 100-3, 100-4.

[0047] For example, the convertible computing device 100-1, 100-2, 100-
3, 100-4 may include a memory resource storing instructions exaecutable by the
processing resource to conduct a fraining session. A fraining session may

include exposing an adjustable equalizer to a user to configure a plurality of
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orientation-specific audio profiles of each of the piurality of speakers 106-1, 106-
2, 1068-3, 108-4, 106-5, 106-6, 108-7, 108-8 as the plurality of speakers 106-1,
106-2, 106-3, 106-4, 106-5, 106-6, 106-7, 108-8 are placed in & plurality of
different orientations.

[0048] The specific and/or unique adjustment to an audio profile of each
of the plurality of speakers 106-1, 108-2, 108-3, 106-4, 106-5, 106-6, 108-7,
108-8 may be an adjustment that aliers the existing audio profile to a
corresponding orientation-specific audio profile for the specific detected
orientation of each of the plurality of speakers 106-1, 106-2, 108-3, 106-4, 106-
5, 1068-8, 106-7, 106-8. For example, the adjustment may be an adjustment that
modifies the audio profile of each of the plurality of speakers 106-1, 106-2, 106-
3, 106-4, 108-5, 108-8, 106-7, 106-8 to maich the orientation-specific audio
profile for each of the plurality of speakers 106-1, 106-2, 106-3, 106-4, 106-5,
106-86, 106-7, 106-8 in the detected orientation.

[0049] The convertible computing device 100-1, 100-2, 100-3, 100-4 may
include a memory resource storing instructions executable by the processing
resource {o adjust the audio profile of sach of the plurality of speakers 106-1,
106-2, 106-3, 106-4, 106-5, 106-6, 106-7, 1086-8. As described above, the
adiustment applied to the audio profile may be based on the detected
orientation of each of the plurality of speakers 106-1, 106-2, 106-3, 106-4, 1086-
5, 106-6, 108-7, 106-8.

[0050] The adiusiment to the audio profile may include an adjusiment (o
the volume lavel of each of the plurality of speakers 106-1, 106-2, 106-3, 106-4,
106-5, 106-6, 106-7, 108-8. For example, the adjustment may include an
increase or a decrease in the volume associated with an audio signal being
output by the plurality of speakers 108-1, 106-2, 106-3, 106-4, 108-5, 106-6,
106-7, 106-8. The increase or the decrease in volume may be measured in
and/or specified in decibel units.

[0051] The adiusiment to the audio profile may include an adjusiment (o
the bass frequency of each of the plurality of speakers 106-1, 106-2, 106-3,
106-4, 106-5, 106-6, 108-7, 106-8. For example, the adjustment may include

an increase and/or a decrease in the energy of the 20 Hz and 500 Hz audio



WO 2019/094017 PCT/US2017/060876
16

frequency range output by the plurality of speakers 106-1, 108-2, 106-3, 106-4,
106-5, 106-6, 106-7, 108-8 for an audio signal.

[0052] The adjustment to the audio profile may include an adjustment to
the mid-range frequency of each of the pluralily of speakers 108-1, 106-2, 106-
3, 106-4, 108-5, 108-86, 108-7, 106-8. For exampie, the adjustment may include
an increase and/or a decrease in the energy of the 500 Hz and 4 kMz audio
frequency output by the plurality of speakers 108-1, 106-2, 106-3, 106-4, 106-5,
106-6, 1068-7, 106-8 for an audio signal.

[G053] The adiustment to the audio profile may include an adjusiment to
the treble frequency of each of the plurality of speakers 106-1, 106-2, 106-3,
106-4, 106-5, 106-6, 106-7, 106-8. For example, the adjustment may include
an increase and/or a decrease in the energy of the 4 kHz up 1o 20 kHz audic
frequency output by the plurality of speakers 1068-1, 106-2, 106-3, 106-4, 108-5,
108-6, 106-7, 106-8 for an audio signal.

[0054] in an example, illustrated by convertible compuiing device 100-1,
a sensor may detect that an orientation of a speaker 106-1 is substantially
paraliel to a work surface and/or a plane of the horizon. The sensor may detect
that the ouiputting face of the speaker 106-1 is facing away from or opposite {0
the work surface and/or plane of the horizon. The outputting face of the
speaker 106-1 may include the cone surface and/or the surface of the speaker
108-1 where the soundwaves exit the speaker 106-1 and enter the environment.
[0055] The sensor may detect the orientation of the speaker 105-1
relative to the orientation of the first housing 104-1. For example, the sensor
may detect that the angle belween the speaker 108-1 and the functional side of
the first housing 104-1, about a vertex at the hinge portion connecting the first
housing 104-1 and second housing 102-1, is between ninely degrees and one
hundred and eighty degrees. As such, the crientation of the speaker 108-1 may
he ouiputting sound waves upward and away relalive 1o the work surface and
the sound may be oulput toward a user and/or be pariially reflected off of the
functional side of the first housing 104-1 toward the user. In such an example,
the audio profile of the speaker 106-1 may be adjusted by decreasing the

volume since the soundwaves produced by the speaker 106-1 may be
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perceived directly by a user without muffling or interference by other objects
and/or sound waves.

[00586] in the example, the audio profile of the speaker 106-1 may be
adjusted by increasing the energy of the ireble frequencies output by the
speaker 106-1 and/or decreasing the energy of the bass frequencies cutput by
the speaker 106-1. The bass frequencies may be perceived as a deep and rich
hass when they are reflected off the work surface. However, the bass
frequencies may be perceived as a shallow vibration when they are not
reflected off of a work surface. In contrast, the treble frequencies may be
perceived as muffled and/or echoes when they are reflected off of a work
surface. However, the treble freguencies may be perceived as sharp and crisp
when they are not reflected off of a work surface. As such, adiusting the audio
profile of the speaker 106-1 o increase the treble frequency and decrease the
hass frequency based on the orientation may increase the audio experience by
biasing the speaker 108-1 to a ireble audio profile. The detected orientation of
the speaker 106-1 may produce relatively less distortion of the {frebie
frequencies than bass frequencies.

(0057 in an example, a sensor may detect that an orientation of a
speaker 108-2 is substantially parallel to a work surface and/or a plane of the
horizon. The sensor may detect that the culputting face of the speaker 1068-2 is
facing toward the work surface and/or plane of the horizon. The sensor may
detect that the outputling face of the speaker 108-2 is i facing away from the
outputting face of the speaker 106-1. For example, the oulputling face of the
speaker 106-2 may be orientaled one hundred and eighty degrees from the
outputting face of the speaker 106-1.

[0058] The sensor may detect that the orientation of the speaker 106-2
relative to the orientation of the first housing 104-1. For example, the sensor
may detect that the angle between the outputling face of the speaker 106-2 and
the functional side of the first housing 104-1, about a vertex at the hinge portion
connecting the first housing 104-1 and second housing 102-1, is betwesan one
hundred and eighty degrees and two hundred and seventy degrees. As such,

the orientation of the speaker 106-2 may be cutputiing soundwaves downward
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relative to the work surface and the sound may be refiected off the work surface
toward a user. In such an example, the audio profile of the speaker 106-2 may
be adjusted by increasing the volume since the soundwaves produced by the
speaker 106-2 may be muffled and/or interfered with by the work surface. inthe
example, the audio profile of the speaker 106-2 may be adjusted by decreasing
the energy of the treble freguencies output by the speaker 108-2 and/or
increasing the energy of the bass frequencies output by the speaker 106-2. As
such, adjusting the audio profile of the speaker 106-2 to increase the bass
frequency and decrease the treble frequency based on the orientation may
increase the audio experience by biasing the speaker 106-2 {0 a bass audio
profile. The detected orientation of the speaker 106-2 may produce relatively
less distortion of the bass frequencies than treble frequencies.

10059] In another exampls, illustrated by convertible computing device
100-2, a sensor may detect that an orientation of a speaker 106-3 is
substantially parallel to a work surface and/or a plane of the horizon. The
sensor may detect that the outputling face of the speaker 106-3 is facing away
from or opposite {o the work surface and/or plane of the horizon. The sensor
may detect that the orientation of the speaker 106-3 relative to the orientation of
the first housing 104-2. For example, the sensor may detect that the angle
between the cutputting face of speaker 106-3 and the functional side of the first
housing 104-2, about a vertex at the hinge portion connecting the first housing
104-2 and second housing 102-2, is three hundred and sixty degrees. For
example, the side of the first housing 104-2 that opposes the functional side of
the first housing 104-2 may be resting against the outpuliing face of the speaker
106-3 and may be between the user and the speaker 1086-3.

[0060] As such, the orieniation of the speaker 106-3 may be outputting
soundwaves upward and away relative to the work surface and the sound
waves may be oulput toward and/or be partially reflected off of the side of the
first housing 104-2 that is opposing the funclional side of the first housing 104-2.
in such an example, the audio profile of the speaker 106-3 may be adjusted by
decreasing the volume since the speaker 108-1 may be closest to a user

utilizing the touch screen interface on the first housing 104-2.
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[0061] in the exampie, the audio profile of the speaker 106-3 may be
adiusted by increasing the energy of the treble frequencies ocutput by the
speaker 106-3 and/or decreasing the energy of the bass frequencies oulput by
the speaker 106-3. The sensor may detect that the orientation of the speaker
106-3 relative to the first housing 104-2 will result in the first housing interfering
with the sound waves from the speaker 106-3. The particular treble frequencies
associated with the energy increase may be adjusied to account for the
interference of the first housing 104-2 with the sound waves generated by the
speaker 106-3. Adiusting the audio profile of the speaker 108-3 {0 increase the
treble frequency and decrease the bass frequency based on the orientation may
increase the audio experience by biasing the speaker 106-3 {0 a treble audio
profile. The detected orientation of the speaker 106-3 may produce relatively
less distortion of the freble freguencies than base frequencies.

[0062] In an example, a sensor may detect that an orientation of a
outputting face of a speaker 106-4 is substantially paraliel to a work surface
and/or a plane of the horizon. The sensor may detect that the orientation of the
outputting face of the speaker 106-4 is facing toward the work surface and/or
plane of the horizon. The sensor may detect that the orientation of the
outputting face of the speaker 106-4 is facing away from the outputting facs of
the speaker 106-3. For exampie, the outputting face of the speaker 106-4dmay
he orientated substantially one hundred and eighiy degrees from the outputting
face of the speaker 106-3.

[0063] The sensor may detect the orientation of the speaker 106-4
relative to the orientation of the first housing 104-2. For example, the sensor
may detect that the angle belween the speaker 108-4 and the functional side of
the first housing 104-2, about a vertex at the hinge portion connecting the first
housing 104-2 and second housing 102-2, is between three hundred and fifteen
degrees and three hundred and sixty degrees. As such, the speaker 106-4 may
be oufputting sound waves downward relative to the work surface and the
sound may be reflected off the work surface toward a user. Or, ifauseris
holding the convertible computing device 100-2, the sound waves may reflect

off the user's hand or other surfaces in the environment.
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[0064] in such an example, the audio profile of the speaker 106-4 may be
adiusted by increasing the volume since the soundwaves produced by the
speaker 106-4 may be muffled and/or interfered with by the work surface or may
be directed away from a user. In the example, the audio profile of the speaker
106-4 may be adjusted by decreasing the energy of the treble frequencies
output by the speaker 106-4 and/or increasing the energy of the bass
frequencies output by the speaker 108-4. As such, adjusting the audio profile of
the speaker 106-4 to increase the bass frequency and decrease the treble
frequency based on the orientation may increase the audic experience by
biasing the speaker 106-4 to a bass audio profile. The detected crientation of
the speaker 106-4 may produce relatively less distortion of the bass frequencies
that of treble frequencies.

10085] In another exampls, llustrated by convertible computing device
100-3, a sensor may detect that an orientation of an outputling face of speaker
106-5 rests at an angle relalive to a work surface and/or a plane of the horizon.
For example, the sensor may detect that an outputling surface of the speaker
106-5 rests at a ninsty-degree 1o one hundred and forty-degree angle relative {o
a work surface and/or a plane of the horizon. The sensor may detect that the
output of the speaker 106-5 is oriented facing angled away from the work
surface and/or plane of the horizon. That is, the sensor may detect that the
output of the speaker 106-5 is facing angled away from a work surface or a
plane of the horizon in an orientation that will direct sound waves along an axis
that does not intersect with the work surface or a plane of the horizon.

10066] The sensor may detect that the orientation of the speaker 106-5
relative to the orientation of the first housing 104-3. For example, the sensor
may detect that the angle beitween the outputting face of the speaker 106-5 and
the functional side of the first housing 104-3, about a vertex at the hinge portion
connecting the first housing 104-3 and second housing 102-3, is between two
hundred and seventy degrees and three hundred and fifty degrees. As such,
the 106-5 may cutput scundwaves upward relative to the work surface.
However, the sound may be oulput away from a user since the funclional side

of the first housing 104-3 is facing toward the user and the functional side of the
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first housing 104-3 is substantially opposite the ouiputting face of the speaker
106-5.

(0087 in such an example, the audio profile of the speaker 1068-5 may be
adjusted by increasing the volume since the soundwaves produced by the
speaker 106-5 may be directed away from a user. In the example, the audic
profile of the speaker 106-5 may be adjusted by increasing the energy of the
treble frequencies oulput by the speaker 106-5 and/or decreasing the energy of
the bass frequencies oulput by the speaker 106-5. The bass frequencies may
not be reflected off the work surface since the output of speaker 106-5 s
directed away from the work surface. As described above, the bass frequencies
may be perceived as a shallow vibration when they are not reflecied off of a
work surface. As such, adjusting the audio profile of the speaker 106-5to
increase the treble frequency and decrease the bass frequency based on the
orientation may increase the audio experience by biasing the speaker 106-5 1o
a treble audio profile. The detected orientation of the speaker 108-5 may
produce relatively less distortion of the treble frequencies than the bass
frequencies.

[0068] in an example, a sensor may detect that an outputting face of a
speaker 106-8 rests at an angle relative to a work surface and/or a plane of the
horizon. For example, the sensor may detect that an outpulting face of a
speaker 106-86 rests at a five-degree {o eighiy-five-degree angle relative to a
work surface and/or a plane of the horizon.

[0069] The sensor may detect that the outputling face of the speaker is
oriented at an angle facing toward the work surface and/or plane of the horizon.
That is, the sensor may detect that the output of the speaker 106-6 is facing
angled toward a work surface or a plane of the horizon in an orientation that will
direct sound waves along an axis that does intersect with the work surface or a
plane of the horizon.

[0070] The orientation may detect that the ouipulting face of the speaker
106-6 is orientated one hundred and sighty degrees from the outputting face of
the speaker 106-5. The sensor may detect that the orientation of the speaker

106-6 relative to the orientation of the first housing 104-3. For example, the
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sensor may detect that the angle between the oulputting face of the speaker
106-6 and the functional side of the first housing 104-3, about a vertex at the
hinge portion connecting the first housing 104-3 and second housing 102-3, is
between one two hundred and seventy degrees and three hundred and fifty
degrees.

10071] As such, the speaker 106-6 may be oulputting sound waves
downward relative to the work surface and the sound may be reflecied off the
work surface toward a user. The sensor may detect that the orientation of the
speaker 106-6 relative to the first housing 104-3 will result in the first housing
interfering with the sound waves from the speaker 106-6. The particular bass
frequencies associated with the enerqy increase may be adjusted to account for
the interference of the first housing 104-3 with the sound waves generated by
the speaker 106-8. In such an example, the audio profile of the speaker 106-8
may be adjusted by decreasing the volume since the soundwaves produced by
the speaker 106-2 may be direcied toward the user. However, the volume may
not be decreasad as much as in other examples, since the soundwaves may
reflect off of and/or be muffled by the first housing between the user and the
speaker 106-6.

[0O72] in these examples, the audio profile of the speaker 106-6 may be
adiusted by decreasing the energy of the treble frequencies oulput by the
speaker 106-8 and/or increasing the energy of the bass frequencies cutput by
the speaker 106-8. As such, adjusting the audio profile of the speaker 106-6 {0
increase the bass frequency and decrease the treble frequency based on the
orientation may increase the audic experience by biasing the speaker 106-6 to
a bass audio profile. The detected orientation of the speaker 106-6 may
produce relatively less distortion of the bass frequencies than trebie
frequencies.

(007 3] In an example, illustrated by convertible computing device 100-4,
a sensor may detect that an orierntation of an outputling face of a speaker 106-7
is substantially parailel o a work surface and/or a plane of the horizon. The
sensor may detect that the outputting face of the speaker 106-7 is facing away

from or opposite to the work surface and/or plane of the horizon.
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[0074] The sensor may detect the orientation of the speaker 106-7
relative to the orientation of the first housing 104-4. For example, the sensor
may detect that the angle belween the oulputting face of the speaker 106-7 and
the functional side of the first housing 104-4, about a vertex at the hinge portion
connecting the first housing 104-4 and second housing 102-4, is between two
hundred and seventy degrees and three hundred and fifty degrees. As such,
the speaker 106-7 may be ouiputting sound waves upward and way from the
work surface and the sound may be output oward a user and/or be partially
reflected off of the side of the first housing 104-1 that is opposite the functional
side of the first housing 104-1 away from the user.

[0075] The sensor may detect that the first housing 104-4 may interfere
with the sound waves generated by speaker 108-7. In such an example, the
audic profile of the speaker 106-7 may be adjusted by decreasing the volume
since the soundwaves produced by the speaker 106-7 may be directed toward
the user. However, the decrease 1o the volume may be less than other
examples due to the interference from the first housing 104-4. In the example,
the audio profile of the speaker 106-7 may be adjusted by increasing the energy
of the treble frequencies output by the speaker 106-7 and/or decreasing the
ensrgy of the bass frequencies cuiput by the speaker 106-7. The specific treble
frequencies subject 10 the increased energy may be adjusted to account for the
interference from the first housing 104-4. As such, adjusting the audio profile of
the speaker 106-7 1o increase the treble frequency and decrease the bass
frequency based on the orientation may increase the audic experience by
biasing the speaker 106-7 to a treble gudic profile. The detected orientation of
the speaker 108-7 may produce relatively less distortion of the freble
frequencies than the bass frequencies.

[0076] n an example, a sensor may detect that an orientation of an
outputting face of speaker 106-8 is substantially paraliel o a work surface
and/or a plane of the horizon. The sensor may detect that the oufputling face of
the speaker 106-8 is facing toward the work surface and/or plane of the horizon.
10077} The sensor may detect that the outputling face of the speaker
106-8 is facing away from the outputling face of the speaker 106-7. For
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example, the oulpuiting face of the speaker 106-8 may be orientated one
hundred and sighty degrees from the outputting face of the speaker 106-7.
[0078] The sensor may detect that the orientation of the speaker 106-8
relative io the orientation of the first housing 104-4. For example, the sensor
may detect that the angle between the sutputting face of speaker 106-8 and the
functional side of the first housing 104-4, about a vertex at the hinge portion
connecting the first housing 104-4 and second housing 102-4, is between two
hundred and seventy degrees and three hundred and fifty degrees. As such,
the orientation of the speaker 106-8 may be culputting sound waves downward
relative to the work surface and the sound may be reflected off the work surface
toward a user.

[0O79] in such an example, the audio profile of the speaker 106-8 may be
adiusted by increasing the volume since the soundwaves produced by the
speaker 106-8 may be muffled and/or interfered with by the work surface. Inthe
example, the audio profile of the speaker 106-8 may be adjusted by decreasing
the energy of the treble frequencies cutput by the speaker 106-8 and/or
increasing the energy of the bass frequencies output by the speaker 108-8. As
such, adjusting the audio profile of the speaker 106-8 1o increase the bass
frequency and decrease the treble frequency based on the orientation may
increase the audio experience by biasing the speaker 106-8 to a bass audio
profile. The detected orientation of the speaker 106-8 may produce relatively
less distortion of the bass frequencies.

[G080] The examples described above are non-limiting examples of
various orientations of the plurality of speakers 108-1, 106-2, 106-3, 106-4, 1086-
5, 1068-6, 106-7, 106-8. The convertible computing devices 100-1, 100-2, 100-3,
100-4 may be converted between a plurality of configurations. Likewise, the
plurality of speakers 106-1, 108-2, 108-3, 106-4, 108-5, 106-6, 108-7, 106-8
may be converiible between a plurality of orientations.

[0081] The sensors may periodically and/or substantiaily continuously
detect the orientation of the plurality of speakers 106-1, 106-2, 106-3, 106-4,
106-5, 106-6, 108-7, 106-8. Any time that a change in the orientation of the
plurality of speakers 106-1, 106-2, 106-3, 106-4, 108-5, 106-8, 106-7, 106-8is
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detected, the audio profile of each of the plurality of speakers 106-1, 106-2,
106-3, 106-4, 106-5, 106-8, 108-7, 106-8 may be updated accordingly.

[0082] in some examples, the sensors utilized to detect a configuration of
the convertible computing device 100-1, 100-2, 100-3, 100-4 may be the same
or different sensors than those utilized to determine the orientation of the
plurality of speakers 106-1, 108-2, 108-3, 106-4, 106-5, 106-6, 108-7, 108-8. In
some examples, the determined configuration of the convertible computing
device 100-1, 100-2, 100-3, 100-4 may be utilized to determine the orientation
of the plurality of speakers 106-1, 106-2, 106-3, 108-4, 108-5, 108-8, 106-7,
106-8. For example, the sensors may detect the configuration {e.g., laptop,
tablet, teni, presentaiion, etc.) of the converlible mobile computing device 100-
1, 100-2, 100-3, 100-4 and the orientation of the pluralily of speakers 106-1,
108-2, 106-3, 106-4, 106-5, 106-6, 108-7, 106-8 may be determined based on
the detected configuration.

[0083] However, the deteclion and/or determination of the plurality of
speakers 106-1, 108-2, 108-3, 106-4, 106-5, 106-6, 108-7, 1086-8 may include
more complex determinations than determining which side of a convertible
mobile computing device 100-1, 100-2, 100-3, 100-4 is facing up and/or is
currently being utilized and accepting input from a user. The multiple possible
configurations of the convertible mobile computing device 100-1, 100-2, 160-3,
100-4 introduce variables such as the position of the various housings and/or
the sound from other speakers that may interfere with the output of each
speaker of the plurality of speakers 106-1, 106-2, 106-3, 106-4, 106-5, 108-8,
106-7, 106-8.

[0084] As such, determining the orientation of each of the plurality of
speakers 106-1, 106-2, 106-3, 106-4, 106-5, 108-8, 106-7, 106-8 may include
making the additional detections and/or determinations from those detections of
the orientation of each of the plurality of speakers 106-1, 106-2, 108-3, 106-4,
106-5, 1068-6, 108-7, 106-8 relative io the structure and/or ouiput of the
convertibie mobile computing device 100-1, 100-2, 100-3, 100-4 throughout the

various configurations and ranges of orientation associated with each
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configuraiion of the convertibie mobile computing device 100-1, 100-2, 163-3,
100-4.

[0085] Figure 2 illustrates a diagram 220 of an example of a processing
resource 222 and a non-transitory computer readable medium 224 {o enable
speaker orientation audio profile adjustments, consistent with the disclosure. A
memory resource, such as the nen-transitory computer readable medium 224,
may be used 1o store instructions (8.g., 226, 228, 230, 232) executed by the
processing resource 222 to perform the operations as described herein. A
processing resource 222 may execute the instructions stored on the non-
transitory computer readable medium 224. The non-transitory computer
readable medium 224 may be any type of volatiie or non-volatiie memory or
storage, such as random access memory (RAM), flash memory, read-only
memory {ROM), storage volumes, a hard disk, or a combination thereof. The
processing resource 222, non-transitory computer readable medium 224, and/or
instructions may be utilized by the convertible computing devices 100-1, 100-2,
100-3, 100-4 and/or may be utilized to perform the method 350.

10086] The example medium 224 may store instructions 226 executable
by the processing resource 222 to determine a modification to an orientation of
a first speaker of a hinged convertible mobile computing device. The
modification to the orientation may be determined based on a sensor
measurement. The sensor measurements may indicate an orientation of the
first speaker including a direction that the first speaker is facing, the position of
the first speaker relative 1o a work surface, the position of the first speaker
relative to a second speaker, the position of the first speaker relative to an
opposing housing of the hinged mobile computing device, stc.

(0087 Additionaily, the instructions 226 may be executable by the
processing resource 222 to determine a modification to an orientation of a
sacond speaker of the hinged convertible mobile computing device. The
modification {o the orientation may be determined based on a sensor
measurement. The sensor measurements may indicate an orientation of the
sacond speaker such as a direction that the second speaker is facing, the

position of the second speaker relative 1o a work surface, the position of the
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second speaker relative to a first speaker, the position of the second speaker
relative to an opposing housing of the hinged mobile computing device.

[0088] Determining a modification o the orientation of the first speaker
and/or the second speaker may include determining a modification to an
orientation that is associated with instigating an adjustment to the audio profile
of the first speaker and/or second speaker. For example, determining the
change in orientation of the first speaker and/or the second speaker may
inciude determining a change that is over a threshold amount of movement, a
threshold amount of rotation, and/or a threshold amount of change in direction
experienced by the first speaker and/or the second speaker. In an example,
determining the change in orientation of the firsi speaker and/or the second
speaker may include determining whether the change results in a potential
source of interference {e.g., user, work surface, opposing housing of the hinged
convertible mobile computing device, eic.) with the sound waves generated by
the speaker.

[6089] The example medium 224 may store instructions 228 executable
by the processing resource 222 to determine a first adjustment o the audio
profile of the first speaker. The first adjusiment o the audio profile of the first
speaker may be determined based on the determined modification to the
orientation of the first speaker.

[0080] For example, the sensor may detect that the modification to the
orientation of the first speaker includes a swiich from an upward facing
orientation without a housing component obstructing the sound waves being
produced by the first speaker to a downward facing orientation with a work
surface obstrucling the sounds waves being produced by the first speaker. A
first adjustment to the audic profile of the first speaker may be determined
based on the switch. In such an example, the first adjusiment may include
increasing the energy associated with producing bass frequencies with the first
speaker and/or decreasing the enerqy associated with producing treble
frequencies with the first speaker.

10081 In another example, if the sensor may detect that the modification

to the orientation first speaker includes a switch from a downward facing
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orientation with a work surface obstructing the sound waves being produced by
the first speaker 1o an upward facing orlentation without a housing component
obstructing the sound waves being produced by the first speaker. A different
first adjustment to the audio profile of the first speaker may be determined. in
such an example, the different first adjustment may include increasing the
enargy associated with producing treble freguencies with the first speaker
and/or decreasing the energy associated with producing bass freguencies with
the first speaker.

[0082] In addition to the determined moedification to the orientation of the
first speaker, the first adjustment may be determined based on a characteristic
of the first speaker. A characteristic of the first speaker may inciude a type of
the first speaker. A type of speaker may be defined by the range of frequenciss
that it is configured to produce. For example, a type of a first speaker may
include a subwoofer, a tweeter, a woofer, etc. Speakers of all types may
convert electrical signals to sound waves, however each type of speaker may
be configured to perform at particular frequency ranges. The types of speakers
may have distinct materials, architectures, and/or form factors to accommodate
their particular frequency ranges. For example, a tweeter type speaker may be
configurad {o cover the 2000Hz to 20,000Hz frequency range by utilizing
dynamic drivers. A woofer type speaker may be configured to cover the 20Hz
to 2000Hz frequency range using a dynamic drive enclosed in an enclosure. A
subwoofer type speaker may be configurad to cover the 20Hz to 200Hz
frequency range.

10083) As such, the first adjustment {o the audio profile of the first
speaker may be determined and/or modified according to the frequency range
that the type of speaker is designed to cover. For exampie, the first adjustment
to the audio profile may be determined such that the frequencies covered by the
type of speaker are the frequencies that are increased while those outside the
range are decreased or left unchanged.

[0034] A characteristic may also include the electrical spacifications of
the first speaker. For example, the first adjustiment may be determined and/or

modified based on a voltage supplied o the first speaker and/or an impedance
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specification of the firsi speaker. For exampie, the amount of electrical current
that flows 1o the speakers may be determined based on the impedance
specified in ohms (e.g., 4 Ohms, 6 Ohmes, 8 Ohms, eic.) associated with the first
speaker. As such, the modification to an audio profile may be determined
based on the amount of electrical current flows 1o the first speaker.

10085] The example medium 224 may store instructions 230 executable
by the processing resource 222 to determine a second adjustment to the audio
profile of the second speaker. The second adjustment to the audio profiie of the
sacond speaker may be determined based on the determined modification to
the orientation of the second speaker.  In addilion {o the delermined
modification {o the orientation of the second speaker, the second adjustment
may be determined based on a characteristic of the second speaker.

10086] In an example, determining the modification to the orlentation of
the first speaker and the modification to the orientation of the second speaker
may inciude determining a modification (o an angie of the first speaker and a
modification to an angle of the second speaker relative {0 a work surface. The
angle of the first speaker and the second speaker relative 1o the work surface
may be the angle defined between a ray extending in the plane of the work
surface and a ray extending in the plane of the cutputting face of the first
speaker or second speaker about a vertex defined at the hinge mechanism.
[0087] In another example, determining the modification {o the orientation
of the firsi speaker and the modificaiion (o the orientation of the second speaker
may include determining a modification of an angle of the first speaker and a
modification of an angle of the second speaker relative {0 an opposing base of
the hinged convertible mobile compuling device. The angle of the first speaker
and ithe second speaker relative to the opposing base of the hinged convertible
mobile computing device may be the angle defined between a ray extending
through an opposing base and a ray extending in the plane of the outputling
surface of the first or second speaker about a vertex defined at the hinge
mechanism.

10088] Determining the first and second adjustment {o the audio profiles

of the first and second speaker may be based on speaker orientation-specific
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and/or speaker characteristic-specific equalizer setfings for the first speaker and
the second speaker. The speaker crientation-specific and/or speaker
characterisiic-specific equalizer seltings may be established through a training
protocol where adjustment to an equalizer is performed and saved through each
of a plurality of orientations of the first speaker and the second speaker. The
speaker orientation-specific and/or speaker characteristic-specific equalizer
setting for the first speaker and/or the second speaker may be selected by
matching the detected orieniation of the firsi speaker and second speaker {0
equalizer settings specific 1o the detected characteristic and/or orientation of the
first speaker and the second speaker.

[0089] The example medium 224 may store instructions 232 executable
by the processing resource 222 to adjust the audio profile of the first speaker
based on the determined first adjustment. The instructions 232 may be
executable by the processing resource 222 o adjust the audio profile of the
second speaker based on the determined second adjusiment. Adjusting the
audio profile may include increasing and/or decreasing the energy associated
with producing various frequency ranges in the sound wave at the
corresponding speaker and/or increasing or decreasing the volume associated
with producing various frequency ranges in the sound wave at the
corresponding speaker.

[00100] Figure 3 illustrates a flow diagram of an example of a method 350
to enable configuration based operation modes consistent with the disclosure.
At 352, the method 350 may include operating a first speaker of a hinged
convertible mobile computing device according o a first audio profile.

Operating the first speaker according to the first audio profile may include
converting electronic signals to sound waves having an energy frequency profile
defined by equalizer setlings of a first audio profile.

[C0101] In some examples, this may include operating the first speaker
according to a bass audio profile or according to a treble audio profile.
Operating the first speaker according to a bass audio profile may include
producing strictly the bass frequency ranges of the electrical signal and/or

producing the bass frequency ranges of the eleclrical signal at a higher energy
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tevel than treble frequency ranges of the electrical signal. Operating the first
speaker according 10 a treble profile may include producing strictly the reble
frequency ranges of the electrical signal and/or producing the treble frequency
ranges of the electrical signal at a higher energy levei than the base freguency
ranges of the electrical signal.

100102) At 354, the method 350 may include operating the second speaker
of the hinged convertible mobile computing device according to a second audio
profile. For example, the second speaker may be operaied according io a bass
audio profile or a treble audio profile. Both the bass audio profile and the treble
audio profile may be defined based on adjustable equalizer settings configured
during an audio profile iraining period.

[00103] At 356, the method 350 may include detecting, utilizing a sensor
measurement, a change in an orientation of the first speaker and the second
speaker. Delecting the change in the orientation of the first speaker and the
change in the orieniation of the second speaker may include detecting that
outputting face of the first and/or second speaker has changed its position
relative to a work surface, an opposing housing of the hinged convertible mobile
computing device, relative to a user, relative o the horizon, relative to another
speaker, efc.

100104 At 358, the method 350 may include adjusting the first audio
profile based on the detected change in the orientation of the first speaker and
the second speaker. The second audio profile of the second speaker may also
be adjusted based on the change in the orientation of the first speaker and the
sacond speaker.

[00105] The modification 1o the first audio profile and the modification to
the second audio profile may be determined based on an orientation-specific
audio profile corresponding to the speaker and the speaker's detected
orientation. The orientation-specific audio profiles may include orientation
and/or speaker specific equalizer setlings. An adjustable equalizer may be
presented {0 a user. The adiustable equalizer may be adjustable to define 2
plurality of orientation-specific audio profiles for the first speaker and z plurality

of orientation-specific audio profiles for the second speaker
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[00106] In some examples, adjusting the first audio profile may include
adjusting the first audio profile to an orlentation-specific audio profile of the
plurality of orientation-specific audio profiles for the first speaker based on the
detected change in the orientation of the first speaker. In some examples,
adjusting the first audio profile and a second audio profile may include adiusting
the first audio profile to the second audio profile and altering the second audic
profile to the first audio profile based on the detected change in the orientation.
For example, a first speaker may be inilially operated according to a treble
profile. The first speaker may be oriented facing away from a work surface with
no cbstructions to the scund waves. The second speaker may be initially
operated according to a bass profile. The second speaker may be oriented
facing toward the work surface with the work surface obstructing the sound
waves. A change in the orientation of the first speaker from the first orientation
to an orientation facing toward the work surface with the work surface
obstructing the sound waves may be detected. A change in the orientation of
the second speaker from the second away from the work surface may be
detected. Thereforg, the first audio profile may be adjusted o the second audic
profile and the second audio profile may be adjusted to the first audio profile.
For example, the first speaker may be modified from operating according to a
treble profile to operating according to a bass profile and vice versa.

[00107] In this manner, a convertible mobile compuling device may readily
adjust an audio profile of each of iis speakers based on the orientation of the
speakers. This may allow for an adaptable audio experience that tailors the
sound output of the device o the orientation of the speakers. The adjustments
to the audio profiles may allow for changed in the output of the speakers {o
accommodate for interference 1o the sound waves posed by opposing housings
of the device, other speakers, the work surface, etc. Additionally, an adjustable
equalizer may allow for the creation and implementation of orientation-specific
audio profiles for each of the device speakers that are adjusted by and tailored
to a user.

[00108]) In the foregoing detailed description of the disclosure, reference is

made to the accompanying drawings that form a part hereof, and in which is
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shown by way of illustration how examples of the disciosure may be practiced.
These examples are described in sufficient detall 1o enable those of ordinary
skill in the art 1o practice the examples of this disclosure, and itis to be
understood that other examples may be utilized and that process, electrical,
and/or structural changes may be made without departing from the scope of the
disclosure. A “plurality of’ is intended to refer {o more than one of such things.
[00109] The figures herein follow a numbering convention in which the first
digit corresponds to the drawing figure number and the remaining digits identify
an element or component in the drawing. For example, reference numeral 102
may refer {0 element “027 in Figure 1 and an analogous element may be
identified by reference numeral 202 in Figure 2. Elements shown in the various
figures herein can be added, exchanged, and/or eliminated so as to provide a
number of additional examples of the disclosure. In addition, the proportion and
the relative scale of the elements provided in the figures are intended 1o
Hlustraie the examples of the disciosure, and should not be taken in a limiting
sanse. Further, as used herein, "a number of’ an element and/or feature can

refer to one or more of such elements and/or features.
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What is claimad;

1. A mobile computing device comprising:

a first housing coupled 1o a second housing, wherein the first housing
and the second housing are articulable to a plurality of configurations;

a plurality of speakers;

a sensor to detect an orientation of each of the plurality of speakers; and

a memory resource comprising executable instructions to adjust an audio
profile of each of the plurality of speakers based on the detected orientation of

gach of the plurality of speakers.

2. The mobile computing device of claim 1, wherein the first housing is

coupled o the second housing via a hinge mechanism.

3. The mobile computing device of claim 1, wherein the sensoris a first
accelerometer located in the first housing and a second accelerator in the

sacond housing.

4. The mobile computing device, wherein the executable instructions to
adiust the audio profile of each of the plurality of speakers include instructions

executable to adjust a bass frequency of each of the plurality of speakers.

5. The mobile computing device, wherein the executable instructions to
adjust the audio profile of each of the plurality of speakers include instructions

executabie to adjust a treble frequency of each of the plurality of speakers.

&. The mobile computing device, wherein the executable instructions to
adjust the audio profile of each of the plurality of speakers include instructions

executabie to adjust a volume of each of the pluralily of speakers.

7. A non-transitory compuiter readable medium containing instructions

executable by a processor to cause the processor to:
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determineg, based on a sensor measurement, an modification (o an
orientation of a first speaker of a hinged convertible mobile computing device
and a modification to an orientation of a second speaker of the hinged
convertible mobile computing device;

determine a first adjustment {o the audic profile of the first speaker based
on the determined modification to the crientation of the first speaker and z
characteristic of the first speaker;

determine a second adjusiment to the audio profile of the second
speaker based on the determinad modification {o the orientation of the second
speaker and a characteristic of the second speaker; and

adjust the audio profile of the first speaker based on the determined first
adiustment and adjust the audio profile of the second speaker based on the

determined second adjustment.

8. The non-transitory computer-readabie medium of claim 7, wherein the

characteristic of the first speaker includes a speaker type of the first speaker.

9. The non-transitory computer-readable medium of claim 7, wherein the
characteristic of the first speaker includes an impedance specification of the first

speakar.

10.  The non-transitory computer-readable medium of claim 7, comprising the
instructions execuiable by the processing resource to determine the
modification o the orientation of the first speaker and the modification to the
orientation of the second speaker by determining a modification to an angle of
the first speaker and a modification {0 an angie of the second speaker relative to

a work surface.

11, The non-transitory computer-readable medium of claim 7, comprising the
instructions execuiable by the processing resource to determine the
modification 1o the orientation of the first speaker and the modification to the

orientation of the second speaker by determining a modification of an angle of
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the first speaker and a modification of an angie of the second speaker relative to

an opposing base of the hinged convertible mobile computing device.

12. A method comprising:

operating a first speaker of a hinged convertible mobile computing device
according to a first audio profile;

operating a second speaker of the hinged convertible mobile computing
device according {o a second audio profile;

detecting, uiilizing a sensor measurement, a change in an orientation of
the first speaker and the second speaker; and

adjusting the first audio profile and the second audio profile based on the

detected change in the orientation.

13. The method of claim 12, comprising presenting an adjustable equalizer
adjustable 0 define a plurality of orientation-specific audic profiles for the first
speaker and a plurality of orientation-specific audio profiles for the second

speaker.

14. The method of claim 13, comprising adiusting the first audio profile to an
orientation-specific audio profile of the plurality of crientation-specific audic
profiles for the first speaker based on the detected change in the orientation of

the first speaker.

15. The method of claim 12, comprising adjusting the first audio profile 1o the
second audio profile and altering the second audio profile to the first audio

profile based on the delected change in the orientation.
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296 MODIFICATION TO AN ORIENTATION OF A FIRST SPEAKER OF A
] . HINGED CONVERTIBLE MOBILE COMPUTING DEVICE AND A
MODIFICATION TO AN ORIENTATION OF A SECOND SPEAKER OF
THE HINGED CONVERTIBLE MOBILE COMPUTING DEVICE

DETERMINE A FIRST ADJUSTMENT TO THE AUDIO PROFILE OF
228 THE FIRST SPEAKER BASED ON THE DETERMINED MODIFICATION
~ TO THE ORIENTATION OF THE FIRST SPEAKER AND A
CHARACTERISTIC OF THE FIRST SPEAKER

DETERMINE A SECOND ADJUSTMENT TO THE AUDIO PROFILE OF

230_] THE SECOND SPEAKER BASED ON THE DETERMINED

MODIFICATION TO THE ORIENTATION OF THE SECOND SPEAKER
AND A CHARACTERISTIC OF THE SECOND SPEAKER

ADJUST THE AUDIO PROFILE OF THE FIRST SPEAKER BASED ON

232 | ~ THE DETERMINED FIRST ADJUSTMENT AND ADJUST THE AUDIO

PROFILE OF THE SECOND SPEAKER BASED ON THE DETERMINED
SECOND ADJUSTMENT
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