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Description
Technical Field

[0001] The present disclosure relates to methods and
apparatus for outputting audio.

Background

[0002] Speech synthesis is the process of generating
audio which artificially mimics human speech. This can
be performed using specialised hardware, but is nowa-
days commonly performed by software configured to
generate an audio waveform for output by a speaker.
[0003] Atext-to-speech (TTS)system takesatextinput
and uses speech synthesis techniques to generate cor-
responding audio which a human listener would interpret
as substantially the same as if a human reader had read
the text out loud.

[0004] Atypical TTS system comprises a front-end and
a back-end. The front-end prepares the text input for syn-
thesis into speech by the back-end. To do so, the front-
end may perform various steps such as text normaliza-
tion, text-to-phoneme conversion, dividing the text into
prosodic units, etc. as known in the art.

Summary

[0005] According to a first aspect disclosed herein,
there is provided a method of outputting audio compris-
ing: an electronic device sending a request to a display
device for the display device to transmit display text to
the electronic device; the electronic device receiving dis-
play text from the display device; the electronic device
causing the received display text to be converted to cor-
responding audio; and the electronic device sending the
audio to a loudspeaker for output to a user.

[0006] Inanexample,causingthereceived display text
to be converted to corresponding audio comprises ap-
plying a text-to-speech function to the received display
text at the electronic device to generate the correspond-
ing audio.

[0007] Inanexample,causingthereceived display text
to be converted to corresponding audio comprises send-
ing the received display text to an external text-to-speech
function and receiving the corresponding audio from the
external text-to-speech function.

[0008] In an example, the received display text com-
prises at least one of: a specific public broadcast item, a
menu item, a subtitle, and Electronic Program Guide con-
tent.

[0009] In an example, the display text is text that is
currently being displayed or about to be displayed by the
display device.

[0010] Inanexample, the electronic device is a mobile
device.

[0011] In an example, the request is for the display
device to transmit multiple instances of display text to the
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electronic device.

[0012] According to another aspect disclosed herein,
there is provided a method for enabling display text to be
presented by an electronic device as audio, the method
comprising: a display device receiving a request from an
electronic device for the display device to transmitdisplay
text to the electronic device; and the display device send-
ing the display text to the electronic device such that the
electronic device can cause the received display text to
be converted to corresponding audio and send the audio
to a loudspeaker for output to a user.

[0013] In an example, the method comprises the dis-
play device sending multiple instances of display text to
the electronic device.

[0014] In an example, each instance of display text is
adisplay text currently displayed or about to be displayed
by the display device.

[0015] According to another aspect disclosed herein,
thereis provided a computer program comprising instruc-
tions such that when the computer program is executed
on an electronic device, the electronic device is arranged
to: send a request to a display device for the display de-
vice to transmit display text to the electronic device; re-
ceive display text from the display device; cause the re-
ceived display text to be converted to corresponding au-
dio; and send the audio to a loudspeaker for output to a
user.

[0016] According to another aspect disclosed herein,
thereis provided a computer program comprising instruc-
tions such that when the computer program is executed
on a display device, the display device is arranged to:
receive arequestfrom an electronic device for the display
device to transmit display text to the electronic device;
and send the display text to the electronic device such
that the electronic device can cause the received display
text to be converted to corresponding audio and send
the audio to a loudspeaker for output to a user.

[0017] There may be provided a non-transitory com-
puter-readable storage medium storing a computer pro-
gram as described above.

[0018] There may also be provided a method of out-
putting audio comprising: an electronic device sending a
request to a display device for the display device to trans-
mitdisplay text to the electronic device; the display device
receiving the request from an electronic device for the
display device to transmit display text to the electronic
device and sending the display text to the display device
in response thereto; the electronic device receiving dis-
play text from the display device; the electronic device
causing the received display text to be converted to cor-
responding audio; and the electronic device sending the
audio to a loudspeaker for output to a user.

[0019] According to another aspect disclosed herein,
there is provided an electronic device, the electronic de-
vice being constructed and arranged to: send a request
to a display device for the display device to transmit dis-
play text to the electronic device; cause display text re-
ceived from the display device to be converted to corre-
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sponding audio; and send the audio to a loudspeaker for
output to a user.

[0020] In an example, the electronic device is config-
ured to cause the received display text to be converted
to corresponding audio by applying a text-to-speech
function to the received display text at the electronic de-
vice to generate the corresponding audio.

[0021] According to another aspect disclosed herein,
there is provided a display device, the display device be-
ing constructed and arranged to: receive a request from
an electronic device for the display device to transmit
display text to the electronic device; and send the display
text to the electronic device such that the electronic de-
vice can cause the received display text to be converted
to corresponding audio and send the audio to a loud-
speaker for output to a user.

Brief Description of the Drawings

[0022] 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 an example system
comprising a display device and an electronic de-
vice;

Figure 2 shows schematically another example sys-
tem comprising a display device and an electronic
device; and

Figure 3 shows a flowchart of an example method
performed by the display device and electronic de-

vice.

Detailed Description

[0023] Figure 1 shows schematically a system com-
prising a display device 100 and an electronic device 200
in accordance with examples described herein. The dis-
play device 100 is operatively coupled to the electronic
device 200 via a wireless connection such as a Bluetooth
connection, WiFi connection, etc. A wired connection
could also be used instead or in addition. The electronic
device 200 may be operatively coupled to one or more
external devices 401, 402 as described in more detail
below. Data communication technologies such as Blue-
tooth and WiFi are well-known in the art and so not de-
scribed in detail herein. The type of connection between
the display device 100 and the electronic device 200 may
be different from the type of connection between the elec-
tronic device 200 and the one or more external device
401, 402 (which may themselves be different from each
other).

[0024] The display device 100 is constructed and ar-
ranged to display text which can be seen by people in
view of the display device 100. Figure 1 shows a user
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400 in the vicinity of the display device 100. Suitable dis-
play technologies by which the display device 100 may
display text include, but are not limited to, video displays
such as an LCD (liquid crystal device), LED (light emitting
diode), OLED (organic light emitting diode), etc., and
non-video displays such as a split-flap display, dot-matrix
display, flip-dot display, etc.

[0025] In this example, the display device 100 is a tel-
evision set such as an LCD TV. Other examples of suit-
able display devices include computer monitors, cinema
screens, public or private signage (which often use LED
displays, in which LEDs generate the image directly, i.e.
no backlightis used), dot matrix displays, etc. The display
device 100 itself may or may not be capable of outputting
audio, as discussed in more detail below.

[0026] The electronic device 200 is operated by the
user 400. In this example, the electronic device 200 is a
mobile device of the user 400 such as a smartphone,
PDA (personal digital assistant), etc. Other electronic de-
vices may be used, such as a laptop computer. In any
case, the user 400 is able to use the electronic device
200 to listen to audio. This may comprise the electronic
device 200 outputting audio via an internal loudspeaker
of the electronic device 200. Alternatively or additionally,
the electronic device 200 may cause the audio to be out-
put by one or more external devices. Two examples of
external devices, an external loudspeaker 401 and head-
phones 402, are shown in Figure 1. The electronic device
200 may be configured to transmit the audio to an exter-
nal device via a wireless connection such as a Bluetooth
or WiFi connection. A wired connection could also be
used.

[0027] The user 400 may be visually-impaired, mean-
ing that the user 400 may find the text displayed by the
display device 100 difficult to read. For example, the dis-
play device 100 may be a television or cinema screen
displaying a film or movie with subtitles. As another ex-
ample, the display device 100 may be a sign in a public
place such as a dot-matrix display or an LED display or
"LED wall" at a train station displaying train time informa-
tion. In both these cases, being unable to read the text
easily may be a problem for the user 400 (the user 400
may not follow the film, or may miss the intended train).
[0028] Inaccordance with examples described herein,
the electronic device 200 may send a request to the dis-
play device 100 for the text that the display device 100
is currently displaying or is about to display. The display
device 100 may then respond by sending the text it is
displaying or is about to display to the electronic device
200. In some examples, the display device 100 may be
configured to stream the text it is displaying to the elec-
tronic device 200. This may be performed in response to
an initial request for the text from the electronic device
200. This has the advantage that the electronic device
200 is kept up-to-date with the currently displayed text,
as the actual text which is displayed by the display device
100 may change from one moment to the next.

[0029] After receiving the text, the electronic device
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200 then converts the text into corresponding audio, e.g.
using a text-to-speech engine, and outputs the audio to
the user 400. The electronic device 200 may perform the
conversion from text to audio itself and/or may outsource
it to an external service, e.g. running on the "cloud". This
is explained in more detail below.

[0030] The provided text may be text which is part of
anormal visual item displayed by the display device (e.g.
subtitles which are part of a film), or may be other textual
content that can be presented by display devices such
as menu items while the user is browsing the user inter-
face, Electronic Program Guide content or any other text
data available on the display device 100. In any case,
this enables an auditory description of visually presented
text to be provided locally to the user. This is of particular
use in making visually impaired users more aware of the
displayed content. A television system, for example, can
thereby ensure that visually impaired users get enough
auditory guidance while navigating through the user in-
terface dialogues and menus, which may be quite small
when presented on the display device 100.

[0031] Anotheradvantage of this is that the display de-
vice 100 does not require audio any playback capability
since audio playback is handled by electronic device 200.
This is common for some types of display device such
aspublic displays, e.g. at hospitals, stations, airports, etc.
[0032] Further, in the case that the display device 100
can play audio, the display device 100 does not mix the
synthesised speech (e.g. synthesised subtitles, menu
items, etc.) with main audio (e.g. the actual audio of the
film) as the synthesised speech is only played back lo-
cally by or under control of the electronic device 200. This
means that the text-to-speech service can be provided
only to visually impaired people, or those who want the
text-to-speech service for other reasons, without disturb-
ing other users.

[0033] Figure 2 shows schematically the display de-
vice 100, electronic device 200, and additional elements
in more detail. Specifically, Figure 2 illustrates various
hardware and software components with which the dis-
play device 100 and electronic device 200 may be con-
figured.

[0034] In the example of Figure 2, the display device
100 comprises a processor 110, a data storage 120, an
input unit 131, a network unit 132, a display unit 133, and
an audio unit 134. It is understood that the components
shown in Figure 2 are for illustration only and that the
display device 100 and electronic device 200 may be
configured with more or fewer components for performing
various different functionalities. In a specific example,
the display device 100 does not comprise the audio unit
134. That is, the display device 100 may not be able to
outputaudio: it may be purely a display device. In another
example, the display device 100 does not comprise the
input unit 131. That is, the display device 100 may not
be able to receive user input, meaning that the user 400
cannot control what text is displayed (such as the case
with a public sign, e.g. a railway station departure board,
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or a film displayed on a cinema screen).

[0035] The input unit 131, when present, is configured
to receive user input, e.g. from a remote control 101. The
input unit 131 is controlled by an input controller 114 run-
ning on the processor 110.

[0036] The network unit 132 is configured to transmit
and receive data, e.g. to and from the electronic device
200 as mentioned above. The network unit 132 may ad-
ditionally be configured to receive data from one or more
external data sources such as a content broadcaster 102
(e.g. a Digital Video Broadcast) or content streamer 103
as shown in Figure 2. The network unit 132 is controlled
by anetwork controller 115 running on the processor 110.
[0037] The display unit 133 is configured to present
visual content on the display device 100 via, e.g. one or
more of the display technologies mentioned above. The
display unit 133 is controlled by a display controller 116
running on the processor 110.

[0038] Theaudiounit134is, forexample, aloudspeak-
er. When present, the audio unit 134 is configured to
output audio to be heard by users within earshot of the
display device 100.

[0039] The data storage 120 is an electronic storage.
The data storage 120 may be configured to stored data
for use by the processor 110. In this example, the data
storage 120 stores content 121 to be displayed by the
display device 100 and one or more user preferences
122. The data storage 120 may also store configuration
data for each of the input unit 131, network unit 132,
display unit 133, and audio unit 134 described above.
[0040] The processor 110 may also run other modules
such as content renderers 111 and a user-interface (Ul)
as shown in Figure 2.

[0041] Also shownin more detail in Figure 2is the elec-
tronic device 200. The electronic device 200 comprises
at least a network unit, audio unit, processor unit, and a
data storage. The data storage is configured to maintain
one or more modules that are executable on the proces-
sor. Four modules are shown in Figure 2: a network con-
troller 201, text subscriber 202, text-to-speech (TTS) en-
gine 203, and audio controller 204.

[0042] The network controller 201, along with the net-
work unit (notshownin Figure 2), is configured to manage
adata connection between the electronic device 200 and
the display device 100, i.e. to at least receive data from
the display device 100 and optionally transmit data to the
display device 100. For example, the network controller
201 may provide a wireless connection to the display
device 100 using, e.g. a Bluetooth or WiFi connection.
In particular, the network controller 201 is configured to
receive data from the display device 100 including text
which is currently, oraboutto be, displayed by the display
device 100. In other examples, the network controller 201
may be configured to receive data from one or more of
the external data sources such as a content broadcaster
102 (e.g. a Digital Video Broadcast) or content streamer
103.

[0043] The text subscriber 202 is configured to discov-
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er the display device 100 and subscribe to text notifica-
tions from the display device 100. This is explained in
more detail below.

[0044] The TTS engine 203 is configured to retrieve
the text and convert it to synthesised speech data via an
embedded or text-to-speech engine or cloud text-to-
speech service. The TTS engine 203 itself may perform
a full speech synthesis process on the text (the front-end
and back-end). Alternatively, the text may have been pre-
processed by the display device 100 by applying front-
end processes (e.g. normalization, text-to-phoneme con-
version, dividing the text into prosodic units, etc.) at the
display device 100 before transmission of the (pre-proc-
essed) text to the electronic device 200. In such cases,
the TTS engine 203 need only perform the back-end task
of generating the audio from the pro-processed text.
[0045] The audio controller 204 is configured to cause
the synthesised speech data to be output to the user 400.
As mentioned above, this may be via one or more internal
speakers of the electronic device 200, an external speak-
er, headphones, etc. The choice of output device may
be specified in the user preferences 122 stored on the
display device 100 or user preferences stored on the
electronic device 200.

[0046] Figure 3 shows a flow chart illustrating an ex-
ample method performed by the system described
above. Steps relating to the display device 100 displaying
textand/orimages are not shown as these are wellknown
in the art. For example, the display device 100 may re-
trieve textorimage content 121, from for example internal
data storage 120 or external data storage such as a file
server or DVD (Digital Versatile Disk) or Blu Ray player
or the like, and display the content 121 on a screen. As
another example, the display device 100 may receive
textorimage contentfrom aremote external source (such
as a content broadcaster 102 or content streamer 103),
e.g. via a terrestrial, satellite or cable transmission, or
over the Internet, and display the content 121 on a
screen.

[0047] Also not shown in Figure 3 are steps relating to
establishing a data connection between the electronic
device 200 and the display device 100, as these are also
well known in the art.

[0048] At S300 in Figure 3, the electronic device 200
requests text from the display device 100. This may be
performed in response to specific input from the user
400. For example, the user 400 may determine that he
or she is unable to read the text displayed on the display
device 100 and so provides user input to the electronic
device (e.g. viaa graphical userinterface, keyboard, etc.)
causing the electronic device 200 to send the request.
Alternatively or additionally, this may be performed with-
out explicit input from the user 400. For example, the
electronic device 200 may automatically request text
from the display device 100 in response to connecting to
the display device 100.

[0049] The request may be for specific text or may be
more general (e.g. for "all" text currently displayed). In a
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specific example, the display device 100 is a train depar-
ture board at a station. In such an example, the electronic
device 200 may request departure and/or journey details
of a specific train, or may request the entirety of the text
displayed on the display device 100. Hence, it is under-
stood that the text provided to the electronic device 200
(see S301 below) may or may not correspond exactly to
the text displayed on the display device 100. In some
examples, the electronic device 200 may also be config-
ured to act as a remote control (like the remote controller
101 shown in Figure 2). When used as a remote control,
the electronic device 200 may be used by the user 400
to navigate a menu on the display device 100 (e.g. by
moving a cursor or highlighted text, selectingmenuitems,
etc.) Inthese cases, the request for the text may comprise
a request for currently selected or highlighted text etc.
[0050] As another example, the display device 100,
especially for example a public display device ("sig-
nage"), may be arranged such that certain text or certain
classes of text are always sent to electronic devices 200
that have connected to or subscribed to the display de-
vice 100 for receiving such text. In particular, certain text
or certain classes of text may be flagged at or by the
display device 100 such that the text is always sent to
connected electronic devices 200. This flagging may be
carried out effectively by some operator of the display
device 100 when instructions to display the text are given
to the display device 100. For example, there may be
specific public broadcast items that are presented as text
on the display device 100 which are of general impor-
tance. As specific examples, there may be public broad-
cast items that indicate travel delays, forecasts of dan-
gerous weather conditions, etc. As particular examples
to illustrate this, the flagged text might be of the type
"signalling problems are causing delays to all trains"; "all
flights are delayed because of weather problems", etc.
The display device 100 may be arranged such that text
that has been flagged in this way is always sent to elec-
tronic devices 200 that have connected to or subscribed
to the display device 100 for receiving such flagged text.
[0051] In S301, the display device 100 provides corre-
sponding text in response to receiving the request or at
least following receipt of a request. The display device
100 may have access to the text in the form of a text file,
e.g. a standalone subtitles file of the content 121. Alter-
natively, the display device 100 may extract text from
displayed images by applying known image-recognition
techniques. For example, if the content being displayed
by the display device 100 is a film received from the con-
tent broadcaster 102 having subtitles that are embedded
as images, the display device 100 can extract these by
analysing the images of the film itself.

[0052] In any case, the display device 100 may con-
figure the visually presented message in a text format,
such as through use of ASCII characters, and send the
text to the electronic device 200 via a data connection
such as a Bluetooth connection. As mentioned above, in
some examples the display device 100 first pre-process-
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es the text by applying one or more front-end processes
such as text normalization, text-to-phoneme conversion,
dividing the text into prosodic units, etc.

[0053] The request may be a one-time request for text
currently (or about to be) displayed by the display device
100. Alternatively, the request may be arequestto initiate
multiple instances of text being sent to the electronic de-
vice 200. That is, the display device 100 may provide, in
response to a single (initial) request, any currently dis-
played text to the electronic device 200 on a dynamic
basis in substantially real-time. To do so, the display de-
vice 100 may provide updated text to the electronic de-
vice 200 as and when the text it is displaying (see S302
below) updates. Alternatively, the display device 100 may
provide currently displayed text to the electronic device
on a regular basis, e.g. once a second.

[0054] At S302, the display device 100 displays the
text. Note that this may be performed by the display de-
vice 100 before it has received the request from and/or
before it has provided the text to the electronic device
200 (S300 and S301, respectively). In other words, the
display device 100 may have already been displaying
the text (S302) when the request was received. In other
examples, as mentioned above, the display device 100
receives an initial request and begins continuously send-
ing text to the electronic device 200 substantially in real-
time. Depending, for example, on user preferences, the
text streamer module 113 on the display device 100 may
choose the text to be streamed from one or more text
content sources, such as GUI texts, DVB Subtitles,
closed or open captions, EPG tables or any customised
textual description of the visually presented contents and
GUI elements.

[0055] At S303, the electronic device 200 performs a
text-to-speech (TTS) process on the received text to gen-
erate corresponding audio from the text. If the display
device 100 has not pre-processed the text, as mentioned
above, then the electronic device 200 may perform the
pre-processing.

[0056] At S304, the electronic device 200 sends the
generated audio to a speaker for outputting to the user
400. In the example of Figure 3, the electronic device
200 sends the audio to headphones 402. However, it is
appreciated that the audio could be sent to an external
speaker 401 or to an internal speaker of the electronic
device 200 itself.

[0057] In any case, the external device (the head-
phones 402 in the example of Figure 2) then outputs the
audio at S305. Hence, the user 400 acquires the seman-
tic content of the text displayed on the display device 100
by listening to the audio.

[0058] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
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(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0059] Reference is made herein to data storage 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.
[0060] 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. Forexample, 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 afloppy disk or hard disk; optical
memory devices in general; etc.

[0061] 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.

Claims
1. A method of outputting audio comprising:

an electronic device sending a request to a dis-
play device for the display device to transmit dis-
play text to the electronic device;

the electronic device receiving display text from
the display device;
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the electronic device causing the received dis-
play textto be converted to corresponding audio;
and

the electronic device sending the audio to a loud-
speaker for output to a user.

A method according to claim 1, wherein causing the
received display text to be converted to correspond-
ing audio comprises applying a text-to-speech func-
tion to the received display text at the electronic de-
vice to generate the corresponding audio.

A method according to claim 1 or claim 2, wherein
causing the received display text to be converted to
corresponding audio comprises sending the re-
ceived display text to an external text-to-speech
function and receiving the corresponding audio from
the external text-to-speech function.

A method according to any of claims 1 to 3, wherein
the received display text comprises at least one of:
a specific public broadcast item, a menu item, a sub-
title, and Electronic Program Guide content.

A method according to any of claims 1 to 4, wherein
the display text is text that is currently being dis-
played oraboutto be displayed by the display device.

A method according to any of claims 1 to 5, wherein
the electronic device is a mobile device.

A method according to any of claims 1 to 6, wherein
the request is for the display device to transmit mul-
tiple instances of display text to the electronic device.

A method for enabling display text to be presented
by an electronic device as audio, the method com-
prising:

a display device receiving a request from an
electronic device for the display device to trans-
mit display text to the electronic device; and
the display device sending the display text to the
electronic device such that the electronic device
can cause the received display text to be con-
verted to corresponding audio and send the au-
dio to a loudspeaker for output to a user.

A method according to claim 8, comprising the dis-
play device sending multiple instances of display text
to the electronic device.

A method according to claim 9, wherein each in-
stance of display text is a display text currently dis-
played oraboutto be displayed by the display device.

A computer program comprising instructions such
that when the computer program is executed on an
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electronic device, the electronic device is arranged
to:

send arequestto adisplay device for the display
device to transmit display text to the electronic
device;

receive display text from the display device;
cause the received display text to be converted
to corresponding audio; and

send the audio to a loudspeaker for output to a
user.

12. A computer program comprising instructions such

that when the computer program is executed on a
display device, the display device is arranged to:

receive a request from an electronic device for
the display device to transmit display text to the
electronic device; and

send the display text to the electronic device
such that the electronic device can cause the
received display text to be converted to corre-
sponding audio and send the audio to a loud-
speaker for output to a user.

13. An electronic device, the electronic device being

constructed and arranged to:

send arequestto adisplay device for the display
device to transmit display text to the electronic
device;

cause display text received from the display de-
vice to be converted to corresponding audio; and
send the audio to a loudspeaker for output to a
user.

14. An electronic device according to claim 13, config-

ured to cause the received display text to be con-
verted to corresponding audio by applying a text-to-
speech function to the received display text at the
electronic device to generate the corresponding au-
dio.

15. Adisplay device, the display device being construct-

ed and arranged to:

receive a request from an electronic device for
the display device to transmit display text to the
electronic device; and

send the display text to the electronic device
such that the electronic device can cause the
received display text to be converted to corre-
sponding audio and send the audio to a loud-
speaker for output to a user.
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