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(54) SPEAKER ASSEMBLY

(57)  There is disclosed a speaker assembly (102).
The speaker assembly (102) comprises one or more
speakers (104) for producing sound and one or more
movable reflectors (110) configured and arranged to re-
flect sound produced by the one or more speakers (104).
There is further provided a controller (106), the controller
being configured to receive information of a location of

one or more users (112). In response to receiving that
information, the controller (106) is configured to cause
adjustment of a position of the one or more reflectors
(110) without causing adjustment of a position of the one
or more speakers (104), so as to direct sound produced
by the one or more speakers (104) towards the one or
more users.
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Description

Technical Field

[0001] The present disclosure relates to a speaker as-
sembly.

Background

[0002] Speaker assemblies are known. A typical

speaker assembly comprises a speaker for generating
or producing sound waves in response to electrical sig-
nals provided to the speaker, so as to recreate sounds
such as speech or music. Speaker assemblies may be
stand-alone speakers connected to a device, or a speak-
er assembly may be integrated in to a device such as a
mobile phone or a television or the like.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a speaker assembly comprising: one
or more speakers for producing sound; one or more mov-
able reflectors configured and arranged to reflect sound
produced by the one or more speakers; and a controller,
the controller configured to receive information of a loca-
tion of one or more users, and in response to receiving
that information, the controller being configured to cause
adjustment of a position of the one or more reflectors
without causing adjustment of a position of the one or
more speakers, so as to direct sound produced by the
one or more speakers towards the one or more users.
[0004] According to an example, the speaker assem-
bly comprises a location sensor configured to detect the
information of a location of one or more users, and to
provide that information to the controller.

[0005] According to an example the location sensor
comprises an ultrasonic sensor or a sound sensor.
[0006] According to an example the location sensor is
configured and arranged to detect a location of one or
more articles.

[0007] Accordingtoanexample the speaker assembly
comprises a sensor for distinguishing the one or more
users from the one or more articles.

[0008] According to an example, the sensor for distin-
guishing the one or more users from the one or more
articles comprises a camera.

[0009] According to an example, the controller is con-
figured to receive information of a location of the one or
more articles and the information of a location of one or
more users, and to cause adjustment of a position of the
one or more reflectors so as to reflect sound around the
one or more articles and towards the one or more users.
[0010] According to an example, the controller is in
communication with a user interface, via which user in-
terface a user can provide the information of a location
of one or more users.

[0011] According to an example the adjustment of a
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position of the one or more reflectors comprises one or
more of: translational movement; rotational movement.
[0012] According to an example one or more of the one
or more reflectors comprises a curved reflective surface.
[0013] According to an example one or more of the one
or more reflectors comprises a flat reflective surface.
[0014] According to an example the one or more re-
flectors is arranged to partially enclose the one or more
speakers.

[0015] According to an example the one or more re-
flectors comprises a plastic material.

[0016] According to an example the one or more re-
flectors comprises a metal material.

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-
panying drawings in which:

Figure 1 shows schematically a speaker assembly
according to an example;

Figure 2 shows schematically a speaker assembly
according to an example;

Figure 3 shows schematically a speaker assembly
according to an example;

Figure 4 shows schematically a speaker assembly
according to an example.

Figure 5 shows schematically a speaker assembly
according to an example.

Figure 6 shows schematically a speaker assembly
according to an example.

Detailed Description

[0018] The present disclosure has applicability to
speakers or speaker assemblies. Speakers may also be
referred to as loudspeakers. Speakers are used to project
or amplify sound in response to electrical signals re-
ceived from an associated device. For example a speak-
er on a television is used to produce sound related to
music or dialogue associated with a programme or film
being shown on the television screen. Speakers may sim-
ilarly be provided on devices such as personal comput-
ers, laptops, tablets, etc. Speakers are also provided on
devices such as mobile phones to provide speech (or
indeed any other sound output) to a user of the mobile
phone. Whatever the type of device, the speaker may be
integrated into that device. Additionally or alternatively,
a speaker may be provided separate to the associated
device. Such a separate speaker may be attached in a
wired or wireless manner to its associated device.
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[0019] Sounds from the speaker that a user or listener
experiences will be dependent upon where the user is
located relative to the speaker. For example a user stood
in front of and two metres away from a speaker may ex-
perience a different sound to a different user (or the same
user moving to a new position) located to the side of and
five metres away from the speaker. Furthermore, obsta-
cles or articles between the speaker and the user may
affect the quality of sound experienced by the user. Sim-
ply increasing the sound volume in order to try and ensure
that a user or all users can adequately hear the sound
output may waste energy and also provide an excessive-
ly loud sound experience for some users.

[0020] Figure 1 shows an example speaker system or
assembly 102. The speaker assembly 102 comprises a
speaker or speaker element 104. The speaker 104 com-
prises those parts of the speaker assembly 102 which
are operable to produce or generate sound waves to be
heard by one or more listeners or users. For example the
speaker 104 may comprise one or more cones or dia-
phragms arranged to vibrate so as to generate sound
waves. The speaker 104 is associated with a device 103,
the speaker 104 being operable to receive electrical sig-
nals from the device 103 in order to cause the speaker
104 to create sound. The device may be, by way of non-
limiting example, a television, personal computer, laptop,
tablet, mobile phone etc. The speaker 104 may be inte-
grated with the device (e.g. an integrated television
speaker) or separate from the device and connected
thereto in awired or wireless manner. Where the speaker
104 is connected to the device 103 in a wireless manner,
a wireless protocol such as WiFi or Bluetooth may be
used.

[0021] The speaker assembly 102 comprises a mov-
able reflector or sound reflector 110. The reflector 110 is
configured and arranged to reflect sound waves pro-
duced by the speaker 104. In the example of Figure 1
the sound waves produced by speaker 104 are schemat-
ically represented by the bold arrows. For example the
sound wave 116 is reflected as sound wave 118 by re-
flector 110. Sound wave 120 is reflected as sound wave
122 by reflector 110. Sound wave 124 does not impact
or impinge upon reflector 110, and therefore is not re-
flected. Owing to the movable nature of the movable re-
flector 110, a direction in which the sound waves are
reflected can be adjusted. As schematically shown in Fig-
ure 1the movable reflector 109 comprises an attachment
109 for attaching the movable reflector 110 to the speaker
assembly 102. The attachment 109 may comprise, for
example, a joint such as a hinge, a ball and socket joint,
and/or another kind of mechanical linkage such as a four
bar linkage. The attachment 109 is configured and ar-
ranged to allow rotation and/or translation of the movable
reflector 110. In the example of Figure 1 a motor 107 is
provided to enable the movement of the movable reflec-
tor 110. The movement could be along any one of or any
combination of the x, y and z (z being into and out of the
paper when viewing Figures 1 and 2) axes, and addition-
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ally or alternatively rotation around any of these axes.
[0022] A user or listener is shown at 112. According to
examples, the movable reflector 110 is arranged to move
so as to reflect sound waves towards the user 112. In
one example a location sensor 108 is provided for de-
tecting a location and/or motion of the user 112. In one
example the location sensor 108 comprises an ultrasonic
sensor which detects reflection of ultrasonic waves from
the user 112, as shown by dashed line 114. In another
example the location sensor 108 may operate by detect-
ing a time taken for sound waves to be reflected back
from the user 112. These may be sound waves generated
by the location sensor 108, or sound waves generated
by speaker 104. In some examples the location sensor
may additionally or alternatively comprise a camera or
another optical sensor configured and arranged to sense
or detect user 112 (or indeed multiple users). In some
examples the camera is programmed with an algorithm
to distinguish a user from other objects or articles (e.g.
furniture), or indeed to distinguish users from each other.
Such an algorithm may comprise a deep-learning algo-
rithm. Additionally or alternatively a position of a user 112
may be input to the system 102 via a user (which may
be the user 112). For example this information may be
input via a user interface on the device 103 or on another
device in communication with controller106. However the
position of the user 112 is determined, this may be up-
dated periodically or continuously. Accordingly a position
and/or orientation of the movable reflector 110 may ad-
just in response to received updates of position informa-
tion of a user 112 or users. In one example, the movable
reflector 110 moves in real-time as the user 112 moves
within a room or location containing the speaker 104.
[0023] A controller 106 is provided to control opera-
tions of the speaker assembly 102. The controller 106
comprises at least one memory and at least one proces-
sor. For example the controller 106 may transmit and
receive signals to and from any one or more of device
103, speaker 104, position sensor 108, and movable re-
flector 110 (and/or its motor 109). Furthermore, a power
source 105 is provided to provide power to the system
102. The power source may comprise a mains power
supply. Alternatively the power source 105 may comprise
a battery. The power source 105 may be integrated in
the device 103.

[0024] Figure 2 shows the system of Figure 1, except
in Figure 2 the user 112 has moved from a first position
(Figure 1) to a second position (Figure 2), relative to the
speaker 104. Alternatively the assembly has determined
to direct the sound towards a different user (user 112 in
Figure 2) located at a different position to another user
(user 112 in Figure 1). As shown, the user 112 in Figure
2 is located further down and to the right compared with
the position of the user in Figure 1 (from the perspective
of viewing these Figures). This is of course by way of
example only and the user 112 could be in a different
position to that shown in Figure 2.

[0025] In Figure 2, movable sound reflector 110 has
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moved relative to the position of the reflector 110 in Figure
1, so as to account for the updated position of the user
112 and to direct the sound waves towards the user. That
is, in the example of Figure 2, the movable reflector 110
has rotated clockwise relative to the position shown in
Figure 1 (from the perspective of viewing these Figures).
Thus in Figure 2 sound wave 130 is reflected as sound
wave 132 towards user 112. Sound wave 134 is reflected
as sound wave 136 towards user 112. Sound wave 138
does notimpact or impinge upon reflector 110 and there-
fore is not reflected by reflector 110.

[0026] In Figures 1 and 2 the reflector 110 is shown
having a generally flat or planar reflecting surface 111.
It will be understood that this is by way of example only
and that other shapes may be used. For example, Figure
3 shows an example where the reflector 310 is curved
or arced. Accordingly the reflective surface 311 is curved
or arced. In the example of Figure 3 the speaker 304 is
partially surrounded or enclosed by the reflector 310. A
user is schematically shown at 312. Sound wave 330 is
reflected as sound wave 332 towards listener 312. Sound
wave 334 isreflected as sound wave 336 towards listener
312. Sound wave 338 is reflected as sound wave 340
towards listener 312. Thus it will be understood that
sounds waves which would not have been directed to-
wards user 312 without the presence of reflector 310, are
reflected by reflector 310 towards user 312 so as to im-
prove or enhance the listening experience of user 312.
[0027] Figure 4 is a perspective view of a speaker as-
sembly 402 comprising a speaker 404 and a movable
sound reflector 410. Again, in this example the reflector
410 comprises a curved sound reflecting surface 411. In
some examples the reflector 410 comprises a cone i.e.
is conical. In some examples the reflector 410 is frusto-
conical. In some examples the reflector 410 comprises
a section of a cone or a frustocone.

[0028] Although the examples of Figures 1 and 2 show
a single user 112, a single speaker 104 and a single
reflector 110, it will be understood that in other examples
there may be any combination of one or more users, one
or more speakers and one or more sound reflectors.
[0029] Figure 5 shows an example speaker assembly
502 where thereis a speaker 504 and two movable sound
reflectors 510 and 540. An obstacle or article 542, such
as furniture or a pillar or the like, is positioned between
the speaker 504 and a user or listener 512. Ordinarily,
the obstacle 542 would block at least some of the sound
waves from the speaker 504, which may adversely affect
the sound heard by the user 512. Inthe example of Figure
5, inresponse to determining the position of the user 512
and the obstacle 542 (e.g. using a location sensor 108
as discussed with respect to Figure 1, or in response to
user input via a user interface), the movable reflectors
510 have been caused by the controller to be positioned
so as to deflect sound waves around the obstacle 542
and towards the user 512. Thatis in Figure 5 sound wave
544 from speaker 504 is deflected as sound wave 546
from reflector 510. Sound wave 546 is reflected by re-
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flector 540 as sound wave 548 towards user 512.
[0030] Figure 6 shows an example speaker system
604 comprising first and second movable sound reflec-
tors 610 and 640. A first user 612 is positioned at a first
location, and a second user 650 is positioned at a second
location, the second location being different from the first
location. In this example the first user 612 is positioned
in front of the speaker 604 and the second user 650 is
positioned behind speaker 604. In response to determin-
ing locations of the first and second users (e.g. using a
location sensor 108 as discussed with respect to Figure
1, or in response to user input via a user interface), the
movable reflectors 610 and 640 have been caused by
the controller to be positioned so as to reflect sound to-
wards the two users. For example sound wave 644 from
speaker 604 is reflected by reflector 610 as sound wave
646 towards user 612. Sound wave 648 from speaker
604 is reflected by reflector 640 as sound wave 652 to-
wards user 650. Thus it can be understood that examples
enable high (or at least improved) quality sound to be
experienced by multiple users at different locations in a
room or space.

[0031] In the described examples the controller (e.g.
controller 106) is configured to move the one or more
sound reflectors, without moving the speaker itself (other
than movements of the speaker required to produce
sound e.g. vibrations of a speaker cone). That is in ex-
amples the reflectors are capable of moving independ-
ently of the speaker. In this context the "speaker" may
be considered those elements of the speaker assembly
used to produce or generate the sound. Thus it may be
considered that the controller is arranged to receive in-
formation of a location of one or more users, and in re-
sponse to receiving that information, the controller is con-
figured to cause adjustment of a position of one or more
reflectors without causing adjustment of a position of one
or more speakers, so as to direct sound produced by the
one or more speakers towards the one or more users.
[0032] In some examples the one or more reflectors
comprise a plastic material. In some examples the one
or more reflectors comprise a metal material. In some
examples the combined weight of the one or more re-
flectors is less than the weight of the speaker.

[0033] Utilising movable reflectors to reflect sound to
account for varying user locations may have some ad-
vantages over a system where a movable speaker is
used to achieve the same effect. As set forth above, in
some examples the combined weight of the one or more
reflectors is less than the weight of the speaker. There-
fore less power may be required to move the reflectors
than to move the speaker. Additionally, a speaker is itself
a component with moving parts (e.g. vibrating cone).
Making the speaker itself movable may add cost and
complexity to an overall assembly, which is obviated by
the examples in the present disclosure. Furthermore,
having movable reflector(s) rather than amovable speak-
er or speakers may increase the lifetime of the speak-
er(s).



7 EP 3 462 751 A1 8

[0034] 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).

[0035] Reference is made herein to memory, for ex-
ample for storing data. This may be provided by a single
device or by plural devices. Suitable devices include for
example a hard disk and non-volatile semiconductor
memory.

[0036] 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
orin 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 devices in general; etc.

[0037] 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-
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.
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Claims
1. A speaker assembly comprising:

one or more speakers for producing sound;
one or more movable reflectors configured and
arranged to reflect sound produced by the one
or more speakers;

and a controller, the controller configured to re-
ceive information of a location of one or more
users, and in response to receiving that infor-
mation, the controller being configured to cause
adjustment of a position of the one or more re-
flectors without causing adjustment of a position
of the one or more speakers, so as to direct
sound produced by the one or more speakers
towards the one or more users.

2. A speaker assembly according to claim 1, compris-
ing a location sensor configured to detect the infor-
mation of a location of one or more users, and to
provide that information to the controller.

3. A speaker assembly according to claim 2, wherein
the location sensor comprises an ultrasonic sensor
or a sound sensor.

4. A speaker assembly according to claim 2 or claim 3,
the location sensor configured and arranged to de-
tect a location of one or more articles.

5. A speaker assembly according to claim 4, compris-
ing a sensor for distinguishing the one or more users
from the one or more articles.

6. A speakerassembly according to claim 5, the sensor
for distinguishing the one or more users from the one
or more articles comprising a camera.

7. A speaker assembly according to claim 5 or claim 6,
the controller configured to receive information of a
location of the one or more articles and the informa-
tion of a location of one or more users, and to cause
adjustment of a position of the one or more reflectors
so as to reflect sound around the one or more articles
and towards the one or more users.

8. A speaker assembly according to claim 1, the con-
troller being in communication with a user interface,
via which user interface a user can provide the in-
formation of a location of one or more users.

9. A speaker assembly according to any of claims 1 to

8, wherein the adjustment of a position of the one or
more reflectors comprises one or more of: transla-
tional movement; rotational movement.

10. A speaker assembly according to any of claims 1 to
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9, wherein one or more of the one or more reflectors
comprise a curved reflective surface.

A speaker assembly according to any of claims 1 to
10, wherein one or more of the one or more reflectors
comprise a flat reflective surface.

A speaker assembly according to any of claims 1 to
11, wherein the one or more reflectors is arranged
to partially enclose the one or more speakers.

A speakeraccordingto any of claims 1to 12, wherein
the one or more reflectors comprise a plastic mate-
rial.

A speakeraccordingto any of claims 1to 12, wherein
the one or more reflectors comprise a metal material.
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