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Method for operating an electronic device when playing an audiovisual

content

FIELD OF THE INVENTION

The field of this invention is that of mobile phones playing audiovisual
components. More particularly, the invention relates to a method for operating a device

when playing an audiovisual content.

BACKGROUND OF THE INVENTION

Recent mobile phones (smartphones) offer numerous features, including GPS,
internet, music, video playing, games and countless apps. Lots of users regularly play
various videos on their smartphone.

Nevertheless, it is quite common to not “watch” the video and to only listen to it,
for instance in the case of music videos, presentations, talkshows, podcasts,
discussions, news, etc., wherein the audio component is the most interesting one.

And even for “normal” videos that are expected to be watched, sometimes the
user is doing other things (for example cooking or doing homework), and does not pay
attention to the image all the time (he may look occasionally at the screen, for example
when hearing interesting things).

The problem is that video playback costs sensibly more power and more data
traffic than audio. Indeed, the video stream is heavier than the audio stream. When the
user does not look at the screen, the data/power used for playing the video stream is
wasted.

There exists ways (for example browser extensions) for downloading and playing
only the audio stream of video (the video stream is blocked), for instance if the user
already knows that he will only listen to the audio.

Such solution is efficient but is not very convenient as it is “all-or-nothing”: should
the user changes his mind and wishes to watch a part of the video, he would have to
manually reload the video this time with both streams, and restart its playing from the
beginning.

There is consequently a need for a simple and user-friendly solution which could
further help reducing the power and bandwidth consumption when playing videos.
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SUMMARY OF THE INVENTION

For these purposes, the present invention provides a method for operating an
electronic device comprising a processing unit, a video output module and an audio
output module, the method being characterized in that it comprises:

playing (a0) an audiovisual content on the electronic device, by outputting a
video component of the audiovisual content with a first quality level at the video output
module and outputting an audio component of the audiovisual content at the audio
output module;

determining (a), by the processing unit, whether a user of the electronic
device is paying attention to the video output module; and

in response to determining that the user is not paying attention to the video
output module, interrupting (b) the output of the video component of the audiovisual
content with the first quality level.

Preferred but non limiting features of the present invention are as follow:

¢ the electronic device comprises a camera, further comprising acquiring (a1) images
using the camera, the determining step (a) being performed based on the acquired
images;

¢ the determining step (a) further comprises analyzing (a2) the acquired images so as
to detect a face of the user, the determining step (a) being performed based on the
result of the detection of a face of the user;

¢ the determining step (a) further comprises analyzing (a2) the acquired images so as
to detect an eye of the user, the determining step (a) being performed based on the
result of the detection of an eye of the user;

e the determining step (a) is performed based on the result of the detection of an
open eye of the user in said at least one acquired image, the user being determined as
paying attention to the video output module (13) if an open eye is detected in said at
least one acquired image;

¢ the video component of the audiovisual content with the first quality level and the
audio component of the audiovisual content are transmitted from a remote server to the
electronic device, and wherein interrupting (b) the output of the video component of the
audiovisual content with the first quality level comprising interrupting the transmission of

the video component of the audiovisual content with the first quality level,
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e the method further comprises outputting (b1) the video component of the
audiovisual content with a second quality level at the video output module, said second
quality level being lower than the first quality level;

e outputting (b1) the video component of the audiovisual content with a second
quality level at the video output module comprises triggering the transmission, from the
remote server, of the video component of the audiovisual content with the second
quality level;

¢ the video component of the audiovisual content with the second quality level has a
lower resolution and/or a reduced number of frames by seconds than the video
component of the audiovisual content with the first quality level;

o the method further comprises, in response to determining that the user has not
been paying attention to the video output module for a duration exceeding an
inattention threshold, interrupting (b2) the output of the video component of the
audiovisual content with the second quality level,

¢ the audiovisual content is further played without outputting any video component
after interrupting (b) the output of the video component of the audiovisual content with
the first quality level,

¢ the method further comprises determining, by the processing unit, if the user is
paying again attention to the video output module of the audiovisual content; and, in
response to determining that the user is paying again attention to the video output
module, outputting (c) the video component of the audiovisual content with the first

quality level.

In a second aspect, the invention provides an electronic device comprising:

a processing unit,

a video output module for outputting a video component of an audiovisual
content with a first quality level; and

an audio output module for outputting an audio component of the
audiovisual content at the audio output module,

wherein said processing unit is configured to determine (a) whether a user
of the electronic device is paying attention to the video output module and in response
to determining that the user is not paying attention to the video output module, interrupt
(b) the output of the video component of the audiovisual content with the first quality

level.
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According to preferred but non limiting features:
¢ the video output module is a screen, and the electronic device comprises further,
next to the screen, a front camera for acquiring images to be used by the processing
unit to determine whether the user is paying attention to the video output module;
o the electronic device comprises further at least one of a proximity sensor, an
accelerometer, an infrared detector and a motion sensor, the output of which is used by
the processing unit to determine whether the user is paying attention to the video output

module.

According to a third and a fourth aspects, the invention provides a computer
program product, comprising code instructions for executing a method according to the
first aspect for operating a device comprising at least one processing unit, a video
output module and an audio output module; and a computer-readable medium, on
which is stored a computer program product comprising code instructions for executing
a method according to the first aspect for operating a device comprising at least one

processing unit, a video output module and an audio output module.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of this invention will be
apparent in the following detailed description of an illustrative embodiment thereof,
which is to be read in connection with the accompanying drawings wherein:

- figure 1 illustrates an example of architecture in which is performed
the method according to the invention; and

- figure 2 is a diagram representing steps of an embodiment of a
method according to the invention.

DETAILED DESCRIPTION PREFERRED EMBODIMENTS
Architecture

The present invention relates to a method for operating an electronic device 1 as
represented by figure 1, in particular for playing an audiovisual content.

For the sake of clarity, in the following description, a distinction is made between

the “video” and the “audio”. By video, it will be meant only the visual content, in other
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words the “moving picture” without the sound. By audio, it will be meant only the sound
content, without the video. Thus, by “audiovisual content”, it will be meant a content
possessing both an audio component and a video component, i.e. an AV media. An
audiovisual content is often inappropriately referred to as a “video”, despite having an

audio component.

As explained, the electronic device 1 comprises one or more processing unit(s)
11, a video output module 13 (for instance a built-in screen, acting as the default video
output unit of the device 1), and an audio output module 14 (for instance a built-in
speaker, acting as the default audio output unit of the device 1). It is to be noted that the
electronic device 1 could alternately comprise as audio and/or video output module 13,
14 at least one video and/or audio connector toward an external device suchasa TV, a
projector, etc. Indeed, such connector could be video and audio (such a HDMI port),
video-only, or audio-only (such as a jack for earphones). Furthermore, such audio
and/or video connector could be virtual, for instance a Bluetooth connection to a VR
headset.

It will be understood that the present invention can be implemented on any
electronic device 1 able to play in any way an audiovisual content with audio and video

components.

In a preferred embodiment, the electronic device 1 further comprises a camera
15 (in particular a front camera). The electronic device 1 typically further comprises a
communication unit for connecting (in particular wirelessly) the electronic device 1 to a
network 20 (for example WiFi, Bluetooth, and preferably a mobile network, in particular
a GSM/UMTS/LTE network), a memory 12 (for example flash memory), in particular for
storing applications, which can be of various types. In a known fashion, the processing
unit 11 is able to run these applications, and one or more of them could be players, i.e.
applications able to retrieve an audiovisual content from a remote server 2 of the
network, and play it.

The electronic device 1 may further comprise others units such as a battery, a
user interface (for instance, if it comprises a screen as video output module 13, this
screen could be touch sensitive), a location unit for providing location data
representative of the position of the electronic device 1 (using for example GPS,
network triangulation), etc.
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The electronic device 1 is typically a smartphone, a tablet computer, a laptop,

etc. In the following description, the example of a smartphone will be used.

Playing an audiovisual content

The present method is performed mostly by the processing unit 11 of the
electronic device 1, and is advantageously implemented by the operating system of this
electronic device 1, or a dedicated application such as an audio/video player.

The present method starts with a step (a0) of playing an audiovisual content,
which is typically obtained from a remote server 2, i.e. downloaded via the network 20.
In other words, the audiovisual content is preferably streamed from such a remote
server 2. However, the present invention may also apply to downloaded audiovisual
content which is not streamed, i.e. audiovisual content which is played after having
been completely downloaded by the electronic device 1.

As explained, such audiovisual content has a video component and an audio
component, so that playing the audiovisual content includes outputting the video
component of the audiovisual content at the video output module 13 and outputting an
audio component of the audiovisual content at the audio output module 14.

It is to be understood that several versions of the video component might be
available, corresponding to different qualities. For example, there might be a plurality of
resolutions (generally six resolutions: 144p, 240p, 360p, 480p, 720p or 1080p), and/or
several numbers of frames by seconds (generally 30 fps or 60 fps). Similarly, several
versions of the audio component might be available, even if it is rarer than for the video
component (indeed the video component is far heavier than the audio component).

Typically, either the user selects the quality he wishes, or it is automatically
selected thanks to the Adaptive bitrate (ABR) streaming technigue. Such an adaptive
bitrate streaming works by detecting a user's bandwidth and CPU capacity in real time
and adjusting the quality of the component accordingly: the quality selected shall be the
highest possible without degrading the user experience (i.e. with very little buffering,
fast start time, etc.). To this end, the Real Time Streaming Protocol (RTSP) is
preferably used: when the user wishes to play the audiovisual content, a RSTP request
is sent from the electronic device 1 to the remote server 2, and the content with the
“optimal” video and audio components is received in return.

In the following description, we will refer to a first quality level of video and audio
components as the quality level of the components as normally outputted at the

electronic device 1 during step (a0), even if such quality could vary over time thanks to
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the ABR because of some events: for example, should a network congestion happens,
the current quality will be temporary reduced (with respect to the quality when starting
playing) to avoid uncomfortable rebuffering, but the provided components will always be

the “optimal” ones given the available resources.

As represented by the figure 2, the present method comprises a determining
step (a) of determining whether a user is paying attention to the video output module
13.

This determining step (a) can be continuously performed after having initiated
(step a0) the playing of the audiovisual content by the electronic device 1. More
precisely, playing an audiovisual content (step (a0)) triggers the determining step (a).
To rephrase again, the step (a) is advantageously performed only during the playing of
audiovisual contents by the electronic device 1, so as to save battery of this electronic
device.

The principle behind the present invention is that, if the user is not paying
attention to the video output module 13, the video component could be “lightened”, or
even cancelled, without altering the user experience: (s)he will not even realize it, while

the network bandwidth usage and/or electronic device power consumption are reduced.

Image analysis

The present method proposes to assess the attention of the user to the video
output module 13, i.e. to detect whether or not the user is looking at the video, and only
listening to the audio component.

Advantageously, to avoid false negatives, a check is performed at a given
frequency (for instance every minutes), and the user is determined as not paying
attention if the user has not looked at the video output module 13 for a duration
exceeding a first inattention threshold (for example 5 minutes). Indeed, the user might
be distracted during a short moment without this meaning that (s)he is only listening to
the audio component.

Determining step (a) is typically a step of “observing” the user. To this end, when
the electronic device 1 comprises a camera 15, the present method comprises (a1)
acquiring images using the camera 15 (in particular at a given frequency such as 1
image each minute), the recorded images being used by the processing unit 11 to

determine whether the user is paying attention to the video output module 13.
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In a particular embodiment, the acquired images are analyzed by the processing
unit 11 (step a2) so as to detect a face of the user, the determining step (a) being
performed based on the result of the detection of a face of the user. Indeed, from the
position of the face, it can be determined what the user is watching, and thus whether
(s)he is staring at the video output module 13 or not.

Such a so-called “face detection” embodiment based on analyzing an acquired
image in order to detect the face of the user, for determining whether the user pays
attention to the video output module or not, is advantageous when compared to another
embodiment where the electrical device 1 would simply detect if a user is present in a
specific area in front of the video output module (for instance using an infrared sensor):
in the last case, the electronic device 1 is not able to infer for sure that the user is
indeed paying attention to the video output module, as the user could be looking away
from the electronic device 1 while still being detected in front of the electronic device 1.
With such a detection of the face of the user from acquired image(s), the determination
is quite easy to implement while still more accurate than detecting the presence of a
user in front of the electronic device 1.

In another more refined embodiment, the acquired images are analyzed by the
processing unit 11 (step a2) so as to detect an eye of the user, the determining step (a)
being performed based on the result of the detection of an eye of the user. Indeed, from
the detection of an eye facing the video output module 13, it can be determined that the
user is watching, in particular when this eye is detected as being open, and thus
whether (s)he is staring at the video output module 13 or not.

Such an embodiment based on analyzing an acquired image in order to detect
an (open) eye of the user, for determining whether the user pays attention to the video
output module or not, is advantageous when compared to the previous embodiments
based on presence detection or face detection: in these last cases, the electronic
device 1 is not able to discriminate for sure between an awaken user watching the
video and a sleeping user merely facing electronic device 1. With the detection of an
eye of the user facing the video output module 13, and in particular the detection of an
open eye facing this video output module 13, such a determination can be made even

more accurate.

The above-mentioned face and/or eye detection in an image can be
implemented using well-known techniques for the skilled person in the field of image

processing, such as the face and eye detection stages discussed for instance in the
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article “Real-time Eye Gaze Direction Classification Using Convolutional Neural
Network”, Anjith George et al., 2016 International Conference on Signal Processing and
Communications (SPCOM), IEEE, 12-15 June 2016, Bangalore, India.

In a preferred embodiment, the video output module 13 is a screen, and the
camera 15 is a front camera next to the screen (generally just above the screen). In
such an embodiment, what the camera 15 sees is what sees the screen: if an eye of the
user is visible, it means that the user can pay attention to the screen. To the contrary, if
the face is not visible it means that either the screen is concealed (and not visible) or
that the user is staring at something else, so that the user cannot be paying attention to
the video output module 13.

In other words, in such an embodiment, it can be considered that the user is
paying intention to the video output module simply when its face or its eye is detectable
on the acquired images, which is easy to implement.

More generally speaking, lots of techniques for image analysis able to detect a
face or an eye and possibly track their direction are known to the skilled person and
could be used here, in order to determine if the user is watching the video output
module 13. A pre-trained Al model can be used effectively.

It will be understood that the determination of whether the user of the electronic
device 1 is paying attention to the video output module 13 is not limited to the analysis
of acquired images, and other techniques could be used, as for instance :

- a proximity sensor of the electronic device 1 (if the proximity sensor detects a
nearby surface it means that the screen is not visible — for instance the device 1 is put
down on a table -and thus that the user is not paying attention),

- an accelerometer (if small movements are detected it means that the user is
holding the electronic device 1 in his hands and is probably paying attention to the
video output module 13),

- an infrared detector, which can detect if there are people in front of the
electronic device 1 or not,

- a motion sensor, which can detect if there are people in front of the electronic
device 1 by motion detection.

Interrupting the output of the video component with the first quality

When it has been determined that the user is not paying attention to the video

output module 13, in a further step (b), the output of the video component of the



10

15

20

25

30

WO 2020/128625 10 PCT/IB2019/001369

audiovisual content with the first quality level is interrupted. It is to be understood that
the output of the audio component with the first quality level is not interrupted, so that
the playing of the audiovisual content continues.

By interrupting the output of the video component of the audiovisual content with
the first quality level, it is simply meant that there is no more output at this first quality
level, but there might still be an output of the video component of the audiovisual
content at another quality level. In other words, the video component is “degraded”.

As an example of such an interruption of the video output, if the audiovisual
content is played through a media player application, the processing unit 11 may
instruct this media player application to stop outputting the video, or to replace the video
component with a still image (for instance a black screen). Alternatively, when the
present method is implemented by a video player application running on the processing
unit 11, this application directly stops the video output.

In another embodiment wherein the electronic device 1 is a mobile terminal
having lock screen functionality, a software application, such as the operating system of
the electronic device 1, may replace the video output of the video component with the
locked screen, i.e. may trigger the locking of the screen, while the audio output
continues.

According to a first embodiment, the method further comprises outputting (b1)
the video component of the audiovisual content with a second quality level at the video
output module 13, said second quality level being lower than the first quality level. Here,
there is a partial degradation of the video component, as its quality is simply reduced,
which reduces the power consumption of the electronic device 1.

As an example of such a video output using a second quality level, if the
audiovisual content is played through a media player application, the processing unit 11
(or the operating system of the electronic device 1) may instruct this media player
application to replace the initial audiovisual component comprising a video component
with a first quality level with a corresponding audiovisual content comprising a video
component with a second quality level, for instance by instructing this media player to
read a file storing such a video component with a second quality level instead of
reading a file storing the video component with the first quality level. Such files with
different video quality levels may be stored locally, in the electronic device 1, after
having been downloaded from a remote server 2, or may be stored remotely, in the

remote server 2, in which case they may be streamed from this remote server 2.
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Alternatively, when the present method is implemented by a software application
running on the processing unit 11 (e.g. the operating system of the electronic device 1),
this software application may directly replace the video output with the first quality level
by the video output with a second quality level, for instead by reading a file storing the
video component with the second quality level.

According to a second embodiment, the method does not further comprise
outputting any video component of the audiovisual content (i.e. whatever the quality) at
the video output module 13. In other words, the audiovisual content is further played
without outputting any video component after interrupting (b) the output of the video
component of the audiovisual content with the first quality level. This time, this is a “total
degradation” of the video component (i.e. no more video component is outputted),
which allows to save even more in terms of power consumption of the electronic device
1.

By contrast, the audio component is not degraded. The audio component keeps
being outputted with the same quality level as it was before that the video component
was degraded. In the case of a “total degradation” of the video component, it is to be
understood that the playing of the audiovisual content becomes “audio-only”.

As an example of such an audio output kept outputted, if the audiovisual content
is played through a media player application, the processing unit 11 may instruct this
media player application to replace the initial audiovisual content with a video
component with a corresponding audiovisual content having only an audio component,
for instance by instructing this media player to read a file storing such an audiovisual
content with only audio component instead of reading a file storing the full audiovisual
content, i.e. with a video component. Here also, such corresponding files, with or
without video component, may be stored locally, in the electronic device 1, after having
been downloaded from a remote server 2, or may be stored remotely, in the remote
server 2, in which case they may be streamed from this remote server 2.

Lowering the quality level of the video component, or even completely stopping
its output, reduces the power consumption of the electronic device 1, as a screen is for
example one of the more consuming units of the electronic device 1.

In the case of a content obtained from a remote server 2, typically by a streaming
technique, step (b) preferably comprises (in response to determining that the user is not
paying attention to the video output module 13) interrupting the transmission of the
video component of the audiovisual content with the first quality level, so as to also

reduce bandwidth consumption in the network.
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This interruption can be achieved typically by sending, from the electronic device
1 to the remote server 2, a RTSP request to stop streaming the audiovisual content.
Other protocols can naturally be used for such requests to stop streaming, for instance
the HTTP Live Streaming (HLS) protocol.

It is to be noted that it is possible that only the output of the video component
with the first quality level may be interrupted on the electronic device 1, but not its
transmission from the remote server 2 (i.e. the invention is not limited to interrupting
both), leading to reduction of the power consumption of the electronic device 1 but not
reduction of the bandwidth consumption on the network side, with a very simple
implementation on the electronic device.

Similarly, the interruption of the video component transmission could be either
partial of total (i.e. the video component is no more transmitted at all). In the case where
there is a step of outputting (b1) the video component of the audiovisual content with a
second quality level at the video output module 13, the method preferably comprises
triggering the transmission, from the remote server 2, of the video component of the
audiovisual content with the second quality level.

For instance, if the first quality level corresponds to a video resolution of 720p,
the second quality level could correspond to a video resolution of 480p.

To this end, besides the aforementioned RTSP request to stop the transmission
of the video component with the first quality level, a new RSTP request could be sent to
the remote server 2, in order to trigger the transmission of the video component with the
second quality level. Other protocols can naturally be used for such requests to stop
streaming, for instance the HTTP Live Streaming (HLS) protocol.

The application preferably records the progress of the user watching the video
with the first quality level, so as to switch to the second quality level from current
progress when receiving the video component with the second quality level in response
to the request: the playing is not interrupted and the users does not even notice that the
video component has been switched or even interrupted.

In the opposite case, if it has not been detected (for a duration exceeding said
first inattention threshold) that the user is not paying attention to the video output
module 13 (i.e. it has been determined that the user is actually paying attention to the
video output module 13, in particular at least once during the duration of said first
inattention threshold), the output of the video component is not interrupted (it is kept
outputted with the first quality level), i.e. the playing of the audiovisual content continues

as such, with the same quality level as initially provided.
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As explained, the determining step (a) could be performed during the whole
audiovisual content playing, even after that the output of the video component has been
interrupted. Indeed, in a further step (c), in response to determining that the user is
paying again attention to the video output module 13, the video component of the
audiovisual content may be outputted again with the first quality level. In other words,
the video component is restored to its initial quality, i.e. the video component is no more
degraded.

It is to be understood that the determination that the user is paying again
attention to the video output module 13 is preferably instantaneous: as soon as it is
detected that the user is looking at the screen, (s)he is determined as paying again
attention (there is no need to wait for the duration of an inattention threshold, contrary to
the determination of a user not paying attention to the video output module) and the
output of the video component with the first quality level may be resumed immediately.

In that case, if the transmission from the remote server 2 of the video component
with the first quality level was also interrupted, the electronic device 1 also triggers the
resuming of the transmission, from the remote server 2, of the video component with
the first quality level. Here also, the application preferably records the progress of the
user watching the video with the second quality level, so as to switch to the first quality
level from current progress when receiving again the video component with the first
quality level in response to a request to resume to the first quality level: the playing is
not interrupted and the users does not even notice that the video component has been
switched or even interrupted.

The method of the present invention can go on as long as the audiovisual
content is played (i.e. as long as the user does not voluntarily stop its playing) : after
having determined that the user is paying again attention to the video output module, if
the user is again determined as not paying attention to the video output module 13, step
(b) may be performed again (by interrupting the output of the video component with the

first quality level), and so on, for the whole duration of the audiovisual content playing.

In another embodiment, when the video component of the audiovisual content is
outputted with the second quality level, and when the user is still determined as not
paying attention to the video output module 13 for a duration exceeding a second
inattention threshold (longer that the first inattention threshold), the method further

comprises a step (b2) of interrupting the output of the video component of the
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audiovisual content with the second quality level. In other words, there might be a
further degradation of the video component. Again, if the video component of the
audiovisual content with the second quality level is transmitted from a remote server 2
to the electronic device 1, step (b2) preferably comprises the interruption of this
transmission.

In a particularly preferred embodiment, there could be more than two quality
levels, and for instance the method could further comprises outputting the video
component of the audiovisual content with a third quality level at the video output
module 13, then possibly when the user is still determined as not paying attention to the
video output module 13 for a duration exceeding a third inattention threshold (longer
that the second inattention threshold) interrupting the output of the video component of
the audiovisual content with the third quality level, then outputting the video component
of the audiovisual content with a fourth quality level at the video output module 13, etc.

For the sake of convenience, a “last” quality level could be defined as the
absence of further output of any video component (the so-called “total degradation”
mentioned before).

For instance, in the case of 4 quality levels:

- first level = no degradation, video component as initially outputted
(for example 1080p);

- second level = video component with slightly reduced quality (for
example 480p);

- third level = video component with strongly reduced quality (for
example 240p);

- fourth level =» total degradation, no video component outputted.

At each time an inattention threshold is reached, the quality is reduced, i.e.
changed from the n-th level to the n+1-th level.

Then, if the user keeps not paying attention to the video output module 13, the
quality keeps droping, in particular at a given rate, for example 1 level per more minute
(i.e. the n+7-th inattention threshold is one minute longer than the n-th inattention
threshold). Indeed, if despite the degradation of the video component the user is still not
looking at the screen, it means that the degradation does not bother him and this
confirms that (s)he is not paying attention. The degradation can therefore go further so

as to even more reduce the power and/or bandwidth consumption.
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In the present example, after 7 minutes of not paying attention, the fourth level is
reached so that there is no more outputted video component, while the audio
component is continuously outputted.

Whatever the quality level reached, when step (c) is performed (i.e. in response
to determining that the user is paying again attention to the video output module 13),
the quality level is directly set back to the first level (no degradation at all).

In the aforementioned embodiment wherein the electronic device 1 is a mobile
terminal having a screen lock functionality, where the screen has been locked following
the determination that the user was not paying attention to the video output module, this
can be achieved by the software application (typically the operating system of the
mobile terminal) which triggers the unlocking of the screen, thereby leading to
outputting again the video component with the first quality level on the video output
module 13.

Device, computer product program, and computer-readable medium

The present invention concerns an electronic device 1 comprising at least one
processing unit 11, a video output module 13 (in particular a screen) and an audio
output module 14 (in particular a speaker or an audio jack for connecting an external
speaker or headset), wherein the processing unit 11 is adapted for carrying out the
method for operating as previously described.

The video and audio output modules 13, 14 are initially respectively for outputting
a video and an audio component of an audiovisual content with a first quality level.

This electronic device 1 may also comprise a memory 12, a camera 15. The
electronic device 1 is typically a smartphone. In various embodiments, instead or in
addition to the camera 15, the electronic device can also comprise a proximity sensor,
an accelerometer, an infrared detector and/or a motion sensor (not illustrated), the
output of which can be used by the processing unit 11 to determine if a user pays
attention to the smartphone.

The aforementioned processing unit 11 is in particular configured to:

- determine (a) whether a user of the electronic device 1 is paying attention to the
video output module 13 (in particular by analyzing images acquired by the
camera 15 so as to detect a face or an eye of the user and/or the output of any
combination of a proximity sensor, an accelerometer, infrared detector and/or

motion sensor);
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- in response to determining that the user is not paying attention to the video
output module 13, interrupt (b) the output of the video component of the
audiovisual content with the first quality level (preferably by outputting the video
component with a second quality level or by not outputting the video component);

- and possibly, in response to determining that the user is paying again attention
to the video output module 13, re-outputting the video component of the
audiovisual content with the first quality level (i.e. reverting to the video

component as initially outputted at the video output module 13).

As already explained, the present method is preferably implemented by an
application such as an audio/video player.

Advantageously, the video output module 13 is a screen, and the electronic
device 1 comprises further, next to the screen, a front camera 15 for acquiring images
to be used by the processing unit 13 to determine whether the user is paying attention

to the video output module 13.

The invention further proposes a computer program product, comprising code
instructions for executing (in particular with a processing unit 11 of the device 1) the
previously described method, as well as a computer-readable medium (in particular a
memory 12 of the device 1), on which is stored a computer program product comprising
code instructions for executing said method. In particular, this computer program

product may correspond to the operating system, and especially the media controller.
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CLAIMS

1. A method for operating an electronic device (1) comprising a
processing unit (11), a video output module (13) and an audio output module (14), the
method being characterized in that it comprises:

playing (a0) an audiovisual content on the electronic device (1), by
outputting a video component of the audiovisual content with a first quality level at the
video output module (13) and outputting an audio component of the audiovisual content
at the audio output module (14);

determining (a), by the processing unit (11), whether a user of the electronic
device (1) is paying attention to the video output module (13); and

in response to determining that the user is not paying attention to the video
output module (13), interrupting (b) the output of the video component of the

audiovisual content with the first quality level.

2. A method according to claim 1, wherein the electronic device (1)
comprises a camera (15), further comprising acquiring (a1) at least one image using the
camera (15), the determining step (a) being performed based on said at least one

acquired image.

3. A method according to claim 2, wherein step (a) further comprises
analyzing (a2) said at least one acquired image so as to detect a face of the user in
said at least one acquired image, the determining step (a) being performed based on

the result of the detection of a face of the user.

4. A method according to claim 2 or 3, wherein step (a) further
comprises analyzing (a2) said at least one acquired image so as to detect an eye of the
user in said at least one acquired image, the determining step (a) being performed

based on the result of the detection of an eye of the user.

5. A method according to claim 4, wherein the determining step (a) is
performed based on the result of the detection of an open eye of the user in said at
least one acquired image, the user being determined as paying attention to the video
output module (13) if an open eye is detected in said at least one acquired image.
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6. A method according to any one of claims 1 to 5, wherein the video
component of the audiovisual content with the first quality level and the audio
component of the audiovisual content are transmitted from a remote server (2) to the
electronic device (1), and wherein interrupting (b) the output of the video component of
the audiovisual content with the first quality level comprising interrupting the
transmission of the video component of the audiovisual content with the first quality

level.

7. A method according to any one of claims 1 to 6, further comprising
outputting (b1) the video component of the audiovisual content with a second quality
level at the video output module (13), said second quality level being lower than the first
quality level.

8. A method according to claims 6 and 7 in combination, wherein
outputting (b1) the video component of the audiovisual content with a second quality
level at the video output module (13) comprises triggering the transmission, from the
remote server (2), of the video component of the audiovisual content with the second
quality level.

9. A method according to any one of claims 7 and 8, wherein the
video component of the audiovisual content with the second quality level has a lower
resolution and/or a reduced number of frames by seconds than the video component of

the audiovisual content with the first quality level.

10. A method according to any one of claims 7 to 9, wherein the
method further comprises, in response to determining that the user has not been paying
attention to the video output module (13) for a duration exceeding an inattention
threshold, interrupting (b2) the output of the video component of the audiovisual content

with the second quality level.

1. A method according to any one of claims 1 to 6, wherein the
audiovisual content is further played without outputting any video component after
interrupting (b) the output of the video component of the audiovisual content with the
first quality level.
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12. An electronic device (1) comprising:

a processing unit (11),

a video output module (13) for outputting a video component of an
audiovisual content with a first quality level; and

an audio output module (14) for outputting an audio component of the
audiovisual content;

wherein said processing unit (11) is configured to determine (a) whether a
user of the electronic device (1) is paying attention to the video output module (13),
and, in response to determining that the user is not paying attention to the video output
module (13), interrupt (b) the output of the video component of the audiovisual content

with the first quality level.

13. The electronic device according to claim 12, wherein the video
output module (13) is a screen, and the electronic device (1) comprises further, next to
the screen, a front camera (15) for acquiring images to be used by the processing unit

(11) to determine whether the user is paying attention to the video output module (13).

14. The electronic device according to any one of claims 12 or 13,
comprising further at least one of a proximity sensor, an accelerometer, an infrared
detector and a motion sensor, the output of which is used by the processing unit (11) to
determine whether the user is paying attention to the video output module (13).

15. A computer program product, comprising code instructions for
executing a method according to any one of claims 1 to 11 for operating a device (1)
comprising at least one processing unit (11), a video output module (13) and an audio

output module (14).
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