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ELECTRONIC DEVICE

(57) An audio output device (100) has a plurality of
sound outlets (102) for outputting sound. The audio out-
put device (100) has a proximity sensor (104) for deter-
mining the position of a user’s ear (106) in relation to at
least one of the sound outlets (102). The audio output
device (100) is configured to adjust the relative volume
of sound output by one or more of the sound outlets (102)
based on the determined position of the user’s ear (106).
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Description

Technical Field

[0001] The present disclosure relates to an audio out-
put device and a method of controlling an audio output
of an electronic device.

Background

[0002] Audio output devices allow audio to be played
out to a user. Generally, these devices include one or
more loudspeakers for converting electrical audio signals
into corresponding sound waves, and outputting the
sound waves to the user. Known devices that employ
loudspeakers include smartphones, as well as tablet
computers and some smartwatches, etc. However, in
such devices that have plural loudspeakers or other
sound outlets, the sound is usually output by each sound
outlet at the same volume. This leads to an inefficient
output of audio, where for example only some of the
sound outlets are located close enough to the user’s ear
for the user to hear the output audio. This problem is
further worsened if ambient noise is not taken into ac-
count, when outputting the audio. These problems all re-
sult in a sub-optimal experience for the user. Moreover,
sound that is being output by a speaker that is not close
to the user can be annoying for others in the vicinity of
the device.

Summary

[0003] According to a first aspect disclosed herein,
there is provided an audio output device comprising: a
plurality of sound outlets for outputting sound; and a prox-
imity sensor for determining the position of a user’s ear
in relation to at least one of the sound outlets; wherein
the audio output device is configured to adjust the relative
volume of sound output by one or more of the sound
outlets based on the determined position of the user’s
ear.
[0004] In examples, the proximity sensor is configured
to determine a position of the user’s earhole in relation
to at least one of the sound outlets, and the audio output
device is configured to adjust the relative volumes output
by the sound outlets based on the determined position
of the user’s earhole.
[0005] In examples, the audio output device comprises
a microphone for receiving ambient noise, the audio out-
put assembly being configured to adjust the volume of
the sound output by one or more of the sound outlets
based on the determined level of the ambient noise re-
ceived by the microphone.
[0006] In examples, the audio output device comprises
plural loudspeakers, each of the plural loudspeakers be-
ing arranged to provide sound to a respective one of the
sound outlets.
[0007] In examples, the audio output device comprises

a loudspeaker arranged to provide sound to plural of the
sound outlets, each sound outlet having a selectively
controllable sound output.
[0008] In examples, the loudspeaker is in communica-
tion with the sound outlets via a plurality of respective air
channels, wherein each air channel includes a valve op-
erable to adjust the volume of sound output by the re-
spective sound outlet by selectively restricting air flow to
the sound outlet.
[0009] In examples, the audio output device includes
at least two loudspeakers, wherein a first loudspeaker is
arranged to provide sound to a respective sound outlet
and a second loudspeaker is arranged to provide sound
to plural of the sound outlets, each sound outlet having
a selectively controllable sound output.
[0010] In examples, the audio output device comprises
a processor, the processor being arranged to receive an
input signal from the proximity sensor and to adjust the
relative volumes of sound output by the respective sound
outlets based on the received input signal. In examples,
the processor is in communication with at least one of a
loudspeaker and a valve operable to control the volume
of sound output by the respective loudspeaker.
[0011] In examples, a mobile device comprises the au-
dio output device. In examples, the mobile device com-
prises a smartphone or a tablet.
[0012] According to a second aspect disclosed herein,
there is provided a method of controlling the sound output
of an electronic device, the device comprising a plurality
of sound outlets for outputting sound, the method com-
prising: determining, using a proximity sensor, a position
of a user’s ear in relation to at least one of the sound
outlets; and adjusting relative volumes of sound output
by one or more of the sound outlets based on the deter-
mined position of the user’s ear.
[0013] In examples, the adjusting comprises varying
the relative volumes output by one or more of the sound
outlets such that a sound outlet that is determined as
being nearer to the user’s ear outputs sound at a louder
volume than another sound outlet that is determined as
being further from the user’s ear.
[0014] In examples, the method comprises detecting
a noise level; and adjusting the volumes output by one
or more of the sound outlets based on the detected noise
level.
[0015] In examples, determining the position of the us-
er’s ear comprises determining the position of the user’s
earhole in relation to at least one of the sound outlets.
[0016] In examples, the electronic device is a telecom-
munications device, and wherein the determining of the
position of the user’s ear is initiated in response to con-
necting an audio call at the telecommunications device.

Brief Description of the Drawings

[0017] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
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panying drawings in which:

Figure 1 shows schematically an example of an au-
dio output device in accordance with the present dis-
closure;

Figure 2A shows schematically a plurality of loud-
speakers, each loudspeaker being arranged to pro-
vide sound to a respective sound outlet;

Figure 2B shows schematically a loudspeaker ar-
ranged to provide sound to a plurality of sound out-
lets; and

Figure 3 shows schematically an example of a sys-
tem for controlling the sound output of a plurality of
sound outlets.

Detailed Description

[0018] Many devices and apparatus provide an audio
output to a user. Examples include headphones, HiFi
bars, speakers, etc. Some portable electronic devices,
such as smartphones, tablets, smartwatches, etc. also
provide a user with audio output.
[0019] An audio output device includes a loudspeaker
for generating and outputting sound (i.e. audio). The
loudspeaker receives electrical audio signals and con-
verts them into corresponding sound waves by control-
ling the vibration of a driver. The vibration of the driver
causes sound waves to be transmitted out of the loud-
speaker, via a sound outlet. The sound outlet may include
an air channel through which the sound waves are trans-
mitted out of the device. The term ’audio output device’
is used herein to refer to a device that is capable of re-
ceiving electrical audio signals and outputting corre-
sponding sounds.
[0020] In portable electronic devices, such as smart-
phones and tablets and the like, the loudspeaker is typ-
ically embedded within a portion of the device, for exam-
ple, a portion above the screen of the device, or a portion
within one of the sides of the device. In some smart-
phones, the loudspeaker is located at the bottom edge
of the device, next to the charging port, for example. The
location of the speaker within the device can usually be
identified from the corresponding speaker grille. The
speaker grille appears as a plurality of small holes em-
bedded within a portion of the device’s housing. Some
devices, include two loudspeakers, which may be used
as stereo output speakers. Moreover, some portable
electronic devices, such as smartphones, allow a user
to conduct a voice-call with another user and to output
audio of the voice-call via their device. However, such
devices having plural sound outlets often suffer from an
inefficient output of audio. This is because each sound
outlet of the device typically outputs sound at the same
volume, despite the sound outlets being located at dif-
ferent respective locations on the device (and therefore

being located at different distances from the user’s ear).
As a result of this, a user will hear the sound output of
each sound outlet with a different audibility (i.e. volume).
This problem tends to remain, even if the user tilts the
loudspeaker(s) of the device towards his or her ear hole.
Moreover, others in the vicinity of the device may hear
the sound being output by speakers that are not close to
the user’s ear, which can be annoying for the others and
can result in a loss of privacy for the user of the device.
[0021] In examples described herein, an audio output
device is provided that includes a plurality of sound out-
lets for outputting sound. The audio output device in-
cludes a proximity sensor for determining the position of
a user’s ear in relation to at least one of the sound outlets.
The audio output device is configured to adjust the rela-
tive volume of the sound output by one or more of the
sound outlets, based on the determined position of the
user’s ear. In this way, the audio output of each sound
outlet can be selectively controlled so that only sound
outlets that are close to or at least most likely to be within
earshot of the user’s ear output audio.
[0022] Figure 1 schematically shows an example of an
audio output device 100, in this case an electronic device
100, for outputting audio in accordance with the present
disclosure. In the example of Figure 1, the electronic de-
vice 100 is a smartphone.
[0023] As can be seen in Figure 1, the electronic device
100 includes a plurality of sound outlets 102 for outputting
sound. In Figure 1, these are located on the front surface
of the device 100, above the screen. It will be appreciated
that the sound outlets 102 may be located elsewhere on
the device 100. The sound outlets 102 are arranged to
receive, and output, the sound generated by one or more
loudspeakers or other driver(s). A loudspeaker will gen-
erally be located behind one or more of the sound outlets,
within the housing of the device (and therefore is not
shown in Figure 1).
[0024] In some examples the electronic device 100
comprises four or more sound outlets 102. In the example
of Figure 1, each sound outlet 102 is formed of plural
small outlet holes arranged in a regular array, but these
are regarded as a single sound outlet 102 for present
purposes as they all receive and output the same sound
at any instant in time. A sound outlet 102 may for example
be formed as a single outlet hole. In the example of Figure
1, each sound outlet 102 is formed as four by two array
of sound outlet holes.
[0025] The sound outlets 102 may be distributed uni-
formly across the top of the device 100, for example. This
is shown in Figure 1. It will be appreciated that Figure 1
is just one example of an embodiment and that other
arrangements of sound outlets 102, containing greater
or fewer sound outlets 102, may be employed by the
device 100.
[0026] The electronic device 100 also comprises a
proximity sensor 104 for determining the position of a
user’s ear 106 in relation to at least one of the sound
outlets 102. In some examples, the proximity sensor 104
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is configured to specifically determine the position of a
user’s ear hole, in relation to at least one of the sound
outlets 102. The proximity sensor 104 may be, for exam-
ple, an infra-red sensor 104 that is arranged to emit infra-
red radiation and to receive reflections of the emitted ra-
diation. The time interval between emitting the infra-red
signal and receiving a reflection of it can be used to de-
termine a relative distance of the object from which the
signal was reflected. In this way, the position of the user’s
ear 106, relative to the proximity sensor can be deter-
mined. For example, it may be expected that, when the
user is taking a call, the device 100 will be oriented such
that a proximity sensor 104 is level with and substantially
facing the user’s ear 106. Thus, any infra-red signals that
are reflected back to the sensor 104 can be used to es-
timate the relative distance of the user’s ear 106 from the
proximity sensor 104.
[0027] It will be appreciated that in other examples,
other types of proximity sensor 104 may be used, includ-
ing for example capacitive sensors. It will be further ap-
preciated that in some examples, the proximity sensor
104 may simply provide an input signal, including e.g. a
measured time interval or a measured signal strength,
to another component, such as processor. The processor
may then determine, from this, the position of the user’s
ear 106 relative to the proximity sensor 104.
[0028] In some examples, the electronic device 100
comprises a plurality of proximity sensors 104. For ex-
ample, the proximity sensors 104 may be located at lo-
cations on the device 100 that alternate with the sound
outlets 102. An example of this is shown in Figure 1,
where the device 100 includes three proximity sensors
104, each sensor 104 being located between a pair of
sound outlets 102. In Figure 1, the proximity sensors 104
are shown as being distributed uniformly across the top
of the device 100.
[0029] In some examples, detecting the relative posi-
tion of the user’s ear 106 may involve comparing the sig-
nals detected at two or more proximity sensors 104. For
example, the position of the user’s ear 106 detected at
a first and a second proximity sensor 104 may be used
to determine whether the user’s ear 106 is closer to a
first or second sound outlet 102. In such a case the rel-
ative volume output by the first sound outlet 102 may be
increased. This may involve reducing the volume of
sound output by the or each other sound outlet 102 and
/ or increasing the volume of sound output by the first
sound outlet. The effect of this may be that the user can
hear more of the audio that is output by the device 100,
with the sound preferentially or only being output by the
sound outlet 102 that is closest to the user’s ear and no
audio or audio at a reduced volume being output by the
or each other sound outlet 102.
[0030] In some examples, the user’s ear 106 may not
be within a detectable range of one of the proximity sen-
sors 104. In such a case, this may indicate that the sound
outlets 102 within the vicinity of that proximity sensor 104
are located further from the user’s ear 106 than the other

proximity sensors 104. As a result, the sound output of
those sound outlets 102 may be determined as being
less audible to the user. This may result in the volume of
sound output by those sound outlets 102 being reduced.
[0031] In Figure 1, a sound outlet 102 that has been
identified as being closest to the user’s ear is indicated
as sound outlet 102’. It will be appreciated that a different
sound outlet 102 may be identified as being closest to
the user’s ear 106 at any particular time, depending on
how the user is holding the device 100 to their ear.
[0032] In some examples, the electronic device 100
comprises a microphone 108 for receiving sound. The
microphone 108 may be located at the bottom of the front
face of the device 100 as shown or elsewhere. In some
examples, the device 100 may comprise a plurality of
microphones 108. The one or more microphones 108
may be used herein to detect ambient noise in an envi-
ronment in which the device 100 is being used, as will
be described further.
[0033] Figure 2A schematically shows a first example
of an arrangement 200 of loudspeakers in accordance
with the present disclosure. The arrangement 200 shown
in Figure 2A may be a component of the portable elec-
tronic device 100 shown in Figure 1, for example.
[0034] In Figure 2A, the arrangement 200 is shown as
comprising a plurality of loudspeakers 202. Each loud-
speaker 202 is arranged to provide sound to a respective
sound outlet 102. In the example shown, each loud-
speaker 202 is in communication with a respective sound
outlet 102 via an air channel 204. The air channels 204
allow the sound generated by each loudspeaker 202 to
be output from the respective sound outlet 102.
[0035] In the example shown in Figure 2A, each loud-
speaker 202 has an individually controllable volume. That
is, the volume of sound output by one loudspeaker 202
can be controlled independently of the volume of sound
output by another loudspeaker 202. Each loudspeaker
202 may be connected to a controller (not shown) that
controls the volume of sound output by the individual
loudspeakers 202. By controlling the sound output by the
loudspeakers 202, the relative volume of sound output
by one or more of the sound outlets 102 can be controlled.
[0036] Figure 2B schematically shows another exam-
ple of an arrangement 200 of loudspeakers in accord-
ance with the present disclosure. In Figure 2B, a loud-
speaker 202 provides a sound output to a plurality of air
channels 204. Each air channel 204 leads to a different
respective sound outlet 102 (i.e. located at the end of the
air channel 204).
[0037] In the example shown in Figure 2B, each air
channel 204 is fitted with a respective valve 206. The
position of the valve 206 within the air channel 204 can
be used to restrict air flow to the respective sound outlet
102 and therefore control the volume of the sound that
is output by the sound outlet 102. The valve 206 can be
moved from an open position to a closed position (and
vice versa). Movement of the valve 206 may be controlled
using a microscopic or nanoscopic electromechanical
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device (a so-called "MEMs" or "NEMs" device), for ex-
ample. The closed position may correspond to the sound
outlet 102 being substantially sealed off from the loud-
speaker 202. In some examples, the valve 206 can be
moved to a plurality of different positions between the
open and closed positions. The volume of the sound out-
put by the sound outlet 102 may increase in volume as
the valve 206 is moved from the closed position to the
open position, for example.
[0038] In Figure 2B, three valves 206 are shown as
being in the closed position, with one of the valves 206’
being shown in the open position. In Figure 2B, the right-
most air channel is shown with the respective valve 206’
in the open position. Hence, in Figure 2B only the right-
most sound outlet 102 is shown as outputting sound. This
may correspond, for example, to the rightmost sound out-
let 102 being determined as the sound outlet that is lo-
cated closest to the user’s ear 106, relative to the other
sound outlets 102. In some examples, the first three
valves 206 may not be completely closed but may have
their relative positions adjusted such that the volume of
sound output by each sound outlet 102 gradually increas-
es from leftmost sound outlet 102 to the rightmost sound
outlet 102. More generally, the position of each valve 206
within the respective air channels 204 may have an in-
dividually controllable position. In this way, the volume
of sound output by each sound outlet 102 can be con-
trolled individually (i.e. selectively).
[0039] In another example (not shown), the loudspeak-
ers 202 may be arranged using a combination of the ar-
rangements shown in Figures 2A and 2B. For example,
the arrangement may include at least two loudspeakers
202. One of the loudspeakers may be arranged to provide
sound to a plurality of sound outlets 102, whilst the other
loudspeaker 202 may be arranged to provide sound to a
respective (i.e. dedicated) sound outlet 102. This ar-
rangement may be used, for example, where one of the
loudspeakers 202 is able to output sound with a louder
volume than the other. In such a case, it may be desirable
to distribute the sound output of the louder loudspeaker
202 to a greater number of sound outlets 102. In addi-
tional or alternative cases, one of the loudspeakers 202
may have a finer granularity of volume control than the
other. In such a case, it may be desirable to allocate this
loudspeaker 202 a dedicated sound outlet 102. The vol-
ume of the sound output by the other loudspeaker 202
can then be controlled by selectively restricting the air
flow out of its associated air channels 204.
[0040] Figure 3 schematically shows a plurality of com-
ponents for controlling the volume of sound output by
one or more sound outlets 102, in accordance with the
present disclosure. The components include a processor
302, a controller 304, a proximity sensor 104 and a loud-
speaker 202. These components may be included in an
audio output device 100, such as a smartphone or tablet,
for example. In some examples, at least some of the com-
ponents may be provided as a device that can be inserted
into (and removed from) the audio output device 100. For

example, the processor, controller and loudspeaker may
form the so-called "loudspeaker assembly" of a smart-
phone or tablet.
[0041] Whilst not shown in Figure 3, it will be appreci-
ated that the loudspeaker 202 will be associated with one
or more sound outlets 102, as described previously. It
will also be appreciated that the proximity sensor 104
and loudspeaker 202 correspond to the proximity sen-
sors 104 and loudspeakers 202 described previously,
and that there may be more than one of either of these.
[0042] As can be seen in Figure 3, the processor 302
is communication with the controller 304, which in turn
is communication with a proximity sensor 104 and a loud-
speaker 202. In some examples, the processor 302 is
also in communication with a microphone 108 (not
shown). The loudspeaker 202 and sensor 104 may also
be in communication with one another. As shown in Fig-
ure 3, the sensor 104 and loudspeaker 202 provide re-
spective inputs to processor 302 via respective commu-
nication links.
[0043] As described previously, the proximity sensor
104 allows the position of a user’s ear 106 in relation to
at least one of the sound outlets 102 to be determined.
For example, a proximity sensor 104 may be arranged
to emit and receive an infra-red signal or to determine
proximity using capacitive sensing, and to provide this
as a respective input signal to the processor 302. The
processor 302 can then determine the relative position
of the user’s ear 106, based on the input signal received
from the sensor 104.
[0044] In some examples, plural proximity sensors 104
may be used, with each proximity sensor 104 providing
a respective input signal to the processor 302. The input
signals received at the processor 302 can then be com-
pared so as to determine whether a given proximity sen-
sor 104 is located closer to or further away from the user’s
ear 106, relative to the other sensors 104.
[0045] In some examples, the processor 302 is config-
ured to associate each proximity sensor 104 with one or
more sound outlets 102. In this way, the processor 302
can determine which of the sound outlets 102 are to out-
put sound with a louder or quieter or no volume. For ex-
ample, the processor 302 can identify a sound outlet 102
that is associated with the proximity sensor 104 to which
the user’s ear is detected as being closest. The processor
302 can then determine how the volume output by that
sound outlet 102 is to be increased and / or how the
volume output of the other sound outlets 102 is to be
decreased.
[0046] In examples the proximity sensor 104 may be
configured to detect the position of the user’s ear 106 in
response to e.g. a detected movement of the audio output
device 100, for example in response to the audio output
device 100 having been detected as being moved to a
user’s ear 106. In further examples, detection of the po-
sition of the user’s ear 106 may be triggered in response
to the user having established a call with another user,
i.e. via the audio output device 100. In any of these ex-
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amples, the proximity sensor 104 may be configured to
detect the user’s ear 106 periodically (e.g. every e.g.
0.5s), and to provide corresponding input signals to the
processor 302.
[0047] The controller 304 is configured to receive an
input from the processor 302 and, based on this, control
the volumes of sound output by at least some of the sound
outlets 102. The input may indicate, for example, one or
more sound outlets 102, and how the volume of sound
output by those sound outlets 102 is to be varied.
[0048] In some examples, the controller 304 does this
by individually controlling the volume of sound output by
one or more loudspeakers 202. For example, the con-
troller 304 causes the volume of sound output by the
loudspeaker(s) 202 located closest to the user’s ear 106
to be increased, relative to other loudspeakers 202, and
causes the volume of sound output by the or each other
loudspeaker 202 to be reduced (optionally to zero). In
additional or alternative examples, the controller 304 may
be in communication with one or more valves 206, and
may be configured to control the position of one more
valves 206, as was described previously in relation to
Figure 2. Again, the valves 206 may be controlled so that
the volume of sound output by the sound outlets located
closer to the user’s ear 106 is increased relative to the
volume of sound output by the other, further away sound
outlets 102. In this way, a user is likely to be better able
to hear the sound being output from the sound outlets
102 and usage of the device 100 is less likely to be an-
noying to others.
[0049] Although not shown in Figure 3, in some exam-
ples a microphone 108 is used to detect ambient noise
in the environment in which the audio output device 100
is outputting sound. The microphone 108 may be includ-
ed as part of the audio output device 100, as described
previously in relation to Figure 1. The microphone 108 is
arranged to detect ambient noise and to provide an indi-
cation of this to the processor 302. The processor 302
then determines how the volume output by the one or
more sound outlets 102 is to be further adjusted.
[0050] For example, if it is determined that the device
100 is in a noisy environment, the processor 302 may
determine that volume of sound that is output by the
sound outlet(s) 102 located closest to the user’s ear 106
is to be increased further. This means, for example, that
a user will be even more likely to hear the output audio,
despite the output audio having to compete with other
loud sources of audio present in the environment.
[0051] Conversely, if it is determined that the device
100 is in a quiet environment, the processor 302 may
determine that the volume of sound that is output by the
sound outlet(s) 102 located closest to the user’s ear 106
is to be reduced slightly. This ensures that the output
sound provides a minimal disturbance to others present
in the environment. It is noted that, in some examples,
the volume of sound output by the sound outlets 102
located further from the user’s ear 106 will have already
been decreased. Therefore disturbance to others will

have already been reduced in part, by the relative in-
crease in volume being localized to the sound outlet(s)
102 located closest to the user’s ear 106. In general, the
microphone 108 can be used to ensure that any relative
changes in the volume are adapted to the environment
in which the user is using the audio output device 100.
This is particularly useful where, for example, the user is
conducting a call with the audio output device 100.
[0052] The components shown in Figure 3 are repre-
sented as a schematic block diagram for the purposes
of explaining the functionality of the components only.
Hence, it is understood that each component is a func-
tional block for performing the functionality ascribed to it
herein. Each component may be implemented in hard-
ware, software, firmware, or a combination thereof. Ad-
ditionally, although described as separate components,
some or all of the functionality may be performed by a
single piece of hardware, software, or firmware.
[0053] It will be understood that the processor referred
to herein may in practice be provided by a single chip or
integrated circuit or plural chips or integrated circuits, op-
tionally provided as a chipset, an application-specific in-
tegrated circuit (ASIC), field-programmable gate array
(FPGA), digital signal processor (DSP), graphics
processing units (GPUs), etc. The chip or chips may com-
prise circuitry (as well as possibly firmware) for embod-
ying at least one or more of a data processor or proces-
sors, a digital signal processor or processors, baseband
circuitry and radio frequency circuitry, which are config-
urable so as to operate in accordance with the exemplary
embodiments. In this regard, the exemplary embodi-
ments may be implemented at least in part by computer
software stored in (non-transitory) memory and execut-
able by the processor, or by hardware, or by a combina-
tion of tangibly stored software and hardware (and tan-
gibly stored firmware).
[0054] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
or in a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory device s in general; etc.
[0055] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
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ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. An audio output device comprising:

a plurality of sound outlets for outputting sound;
and
a proximity sensor for determining the position
of a user’s ear in relation to at least one of the
sound outlets;
wherein the audio output device is configured to
adjust the relative volume of sound output by
one or more of the sound outlets based on the
determined position of the user’s ear.

2. An audio output device according to claim 1, wherein
the proximity sensor is configured to determine a po-
sition of the user’s earhole in relation to at least one
of the sound outlets, and the audio output device is
configured to adjust the relative volumes output by
the sound outlets based on the determined position
of the user’s earhole.

3. An audio output device according to claim 1 or claim
2, comprising a microphone for receiving ambient
noise, the audio output assembly being configured
to adjust the volume of the sound output by one or
more of the sound outlets based on the determined
level of the ambient noise received by the micro-
phone.

4. An audio output device according to any of claims 1
to 3, comprising plural loudspeakers, each of the plu-
ral loudspeakers being arranged to provide sound
to a respective one of the sound outlets.

5. An audio output device according to any of claims 1
to 4, comprising a loudspeaker arranged to provide
sound to plural of the sound outlets, each sound out-
let having a selectively controllable sound output.

6. An audio output device according to claim 5, wherein
the loudspeaker is in communication with the sound
outlets via a plurality of respective air channels,
wherein each air channel includes a valve operable
to adjust the volume of sound output by the respec-
tive sound outlet by selectively restricting air flow to
the sound outlet.

7. An audio output device according to any of claims 1
to 3, including at least two loudspeakers, wherein a
first loudspeaker is arranged to provide sound to a
respective sound outlet and a second loudspeaker
is arranged to provide sound to plural of the sound
outlets, each sound outlet having a selectively con-
trollable sound output.

8. An audio output device according to any of claims 1
to 7, comprising a plurality of proximity sensors, the
sound outlets and the proximity sensors alternating
in location across the audio output device.

9. An audio output device according to any of claims 1
to 8, comprising a processor, the processor being
arranged to receive an input signal from the proximity
sensor and to adjust the relative volumes of sound
output by the respective sound outlets based on the
received input signal.

10. A mobile device comprising an audio output device
according to any of claims 1 to 9.

11. A method of controlling the sound output of an elec-
tronic device, the device comprising a plurality of
sound outlets for outputting sound, the method com-
prising:

determining, using a proximity sensor, a position
of a user’s ear in relation to at least one of the
sound outlets; and
adjusting relative volumes of sound output by
one or more of the sound outlets based on the
determined position of the user’s ear.

12. A method according to claim 11, wherein the adjust-
ing comprises varying the relative volumes output
by one or more of the sound outlets such that a sound
outlet that is determined as being nearer to the user’s
ear outputs sound at a louder volume than another
sound outlet that is determined as being further from
the user’s ear.

13. A method according to claim 11 or claim 12, com-
prising:

detecting a noise level; and
adjusting the volumes output by one or more of
the sound outlets based on the detected noise
level.

14. A method according to any of claims 11 to 13, where-
in determining the position of the user’s ear compris-
es determining the position of the user’s earhole in
relation to at least one of the sound outlets.

15. A method according to any of claims 11 to 14, where-
in the electronic device is a telecommunications de-
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vice, and wherein the determining of the position of
the user’s ear is initiated in response to connecting
an audio call at the telecommunications device.
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