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(57) ABSTRACT

A method for activating a mobile device in a network is
disclosed wherein the network further comprises at least one
display device coupled to a sensor. This method comprises:
detecting the mobile device via the sensor coupled to the
display device;
displaying a virtual device representative of the detected
mobile device on the display device such that the posi-
tion of the virtual device on the display device is linked
to the position of the mobile device in the capture field of
the sensor;
activating the mobile device in the network when a deter-
mined action is applied by the user to the mobile device.
A display device and a system implementing the method are
further disclosed.
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METHOD FOR ACTIVATING A MOBILE
DEVICE IN A NETWORK, AND ASSOCIATED
DISPLAY DEVICE AND SYSTEM

TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to the technical field of com-
munication networks. More specifically, the invention relates
to a method for activating a mobile device in a network
comprising at least one display device.

PRIOR ART

[0002] A home network, a local network (LAN) or more
generally a communication network comprises devices
capable of communicating with each other via the network.
As a non-restrictive example, a device of a home network is a
personal computer, a connected television set, an access
modem, a digital decoder, a mobile telephone (possibly of
“smartphone” type), a Personal Digital Assistant (PDA), an
electronic tablet, a games console or a wireless keyboard.
[0003] In addition, it is noted that mobile devices such as
smartphones participate increasingly actively in the home
network. It can thus be noted that the mobile telephone serves
as a remote control for devices of the network such as the
television set or the decoder, and serves as a source or as
storage for audio and/or video content. A user can initiate an
action on a specific device of the home network from the
mobile telephone: for example the streaming on a screen of
the network of a video from the mobile telephone, the display
on the screen of the contacts list of the telephone and/or of the
network, the download of a film on the server at home, etc.
[0004] To participate thus in the home network, the mobile
telephone must be logically linked to the home network, that
is to say be inserted into the network, have the access rights
and be recognised as being present. Several problems there-
fore occur for users who lack information on the recognition
of'their mobile telephone by the other devices of the network.
During the first connection to the network, the mobile tele-
phone must be identified in order to obtain the rights neces-
sary for its insertion into the network. A connection can also
be temporary or one-time, for example limited to a single
connection: this is the case for the telephone of a guest user in
the house, comprising an item of video content which the
guest user wishes to display on a screen in the house. Finally,
once the mobile telephone is inserted into the home network,
in order to be able to initiate and action, the user sorely lacks
information on the status of the telephone as seen by the
network: is the telephone present? Is the telephone preparing
an action on the home network? Often, the various applica-
tions on the network are accessible from the menus of the
telephone. Numerous applications on the telephone use a
graphical interface and control commands which are simple
and intuitive from the users perspective, for example via a
touch screen. For this reason, actions commanded by gesture
are preferable in terms of user-friendliness, as opposed to, for
example, a multiple-choice menu on the mobile telephone.
[0005] In addition, the latency time of the entry of the
command, that is to say the time between the action of the user
and the result, is often significant. For example, if the mobile
telephone communicates with the network using a wireless
technology of Wi-Fi or NFC type, when the user moves his
mobile telephone near to a screen of the network in order to
enter a command, the time of detection of the mobile by the
screen then of execution of an action so that it is visible on the
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screen is not instantaneous and the user is often left waiting
for the return signals, making the device not particularly
user-friendly. This problem is specific to wireless devices
which by their nature are mobile. The user does not always
know what their status in the network is, for example whether
they are present or absent. The lack of information on the
progress of the action commanded by the user via the mobile
device, between the time of the command and the time of the
action, is therefore particularly disruptive. A frequent prob-
lem with network technology is therefore that the user does
not see immediately the result of what he is doing. He
observes the result of his action sometimes tens of seconds
after his actions: he sorely lacks intermediary signals alerting
him to the progress of his action.

[0006] A solution would therefore be desirable to the prob-
lem of activating a mobile device in a network comprising a
signalling which informs the user of the progress status of his
action.

SUMMARY OF THE INVENTION

[0007] The purpose of the invention is therefore to improve
the situation, and more specifically to make the introduction
of an action by a mobile device intuitive and user-friendly.
[0008] For this purpose, the invention notably proposes a
method for activating a mobile device in a network compris-
ing at least one display device, the display device being
coupled to a sensor. This method is characterised by the fact
that it comprises:

[0009] a step of detecting the mobile device via the sen-
sor coupled to the display device,

[0010] a step of continuously displaying a device repre-
sentative of the detected mobile device, called a virtual
device, on the display device in response to the displace-
ment of the detected mobile device by a user such that
the position of the virtual device on the display screen is
linked to the position of the mobile device in space,

[0011] a step of activating the mobile device in the net-
work when a determined action is applied by the user to
the mobile device.

[0012] Themethodaccordingto the invention can comprise
other characteristics that can be taken individually or in com-
bination, and notably:

[0013] the sensor comprises at least one camera config-
ured to capture at least one image;

[0014] the step of detecting the mobile device comprises
an object recognition step associating a determined
shape with the mobile device and wherein the virtual
device is representative of the determined shape.

[0015] the step of detecting the mobile device comprises
a step of determining the relative position of the mobile
device with respect to the display device.

[0016] the step of detecting the mobile device comprises
a step of determining the relative orientation of the
mobile device with respect to the display device;

[0017] the determined action of the activation step is the
displacement of the mobile device so that the virtual
device is displaced to a link area on the display device;

[0018] the determined action of the activation step is the
pressing of a determined area on the mobile device;

[0019] the determined action of the activation step is a
determined movement applied by the user to the mobile
device;
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[0020] the network further comprises at least one second
device and the activation step further comprises the
entry of a command on the display device or on the
second device.

[0021] the detection step is initiated by a preliminary
detection step in a wireless communication field.

[0022] The invention also proposes a display device imple-
menting the method according to one of the preceding claims.
[0023] Such a network display device can be, for example,
in the form of a dedicated screen fixed to a wall of the house,
a connected television set or an electronic tablet on a support
device connected by a wired link to the network.

[0024] The display device configured to activate a mobile
device in a network is characterised by the fact that it com-
prises:

[0025] a sensor configured to detect the mobile device;

[0026] an object recognition module configured to rec-
ognise the detected mobile device;

[0027] amodule for calculating a relative position of the
detected mobile device with respect to the display
device;

[0028] amodule for synthesising a device representative
of'the detected mobile device, called a virtual device, on
the display device configured to reproduce a relative
position of the virtual device on the display device
according to the relative position of the mobile device;

[0029] a module for activating the mobile device in the
network when a determined action is applied by the user
to the mobile device.

[0030] The invention also proposes a system implementing
the method according to one of the preceding claims. The
system for activating a mobile device in a network is charac-
terised in that it comprises:

[0031] adisplay device;

[0032] a mobile device;

[0033] a sensor coupled to the display device;

[0034] an object recognition module configured to rec-

ognise the detected mobile device;

[0035] amodule for calculating a relative position of the
detected mobile device with respect to the display
device;

[0036] amodule for synthesising a device representative
of'the detected mobile device, called a virtual device, on
the display device configured to reproduce a relative
position of the virtual device on the display device
according to the relative position of the mobile device;

[0037] a module for activating the mobile device in the
network when a determined action is applied by the user
to the mobile device.

[0038] The various modules of such a system can for
example be implemented in the display device but also in a
distributed way in the communication network (or “cloud”).
[0039] A mobile device can, for example, be in the form of
a mobile telephone, a personal digital assistant, a wireless
keyboard or an electronic tablet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] Other characteristics and advantages of the inven-
tion will appear upon examination of the detailed description
hereafter, and the annexed drawings, wherein:

[0041] FIG. 1 shows diagrammatically and functionally a
communication network equipped with a network display
device in communication with a mobile device according to
an embodiment of the invention,
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[0042] FIG. 2 shows diagrammatically a virtual device and
alink area on a display device according to an embodiment of
the invention, and

[0043] FIG. 3 shows diagrammatically the method for acti-
vating a mobile device according to an embodiment of the
invention.

[0044] The annexed drawings can be used not only to com-
plete the invention, but also to contribute to its definition, if
necessary.

DETAILED DESCRIPTION

[0045] The purpose of the invention is notably to propose a
method for activating a mobile device D in a network R based
on the use of a sensor C, for example a camera, linked to a
screen ER of the network R. By activation, it is considered
that the device is recognised by the network (possibly with
determined rights) and that it is able to enter commands into
the network. The sensor C makes it possible to implement a
step of recognising, locating and orienting the mobile tele-
phone in order to synthesise its graphical representation,
called virtual device or avatar A, on the screen. Then, the user
displacing his mobile telephone D in front of the screen can
observe the movement of the avatar A on the screen as if the
screen were a mirror. Thus, the user receives information on
the recognition of his mobile telephone. By carrying out an
action or a particular movement with his mobile telephone
which he can observe on the screen, the user initiates an
action. According to a variant, by moving the avatar A over a
given area ZL represented on the screen ER the user carries
out the insertion of his mobile telephone into the network, that
is to say he can enter commands into the network.

[0046] Hereafter, it is considered as a non-restrictive
example that the communication network R is a home net-
work connected to the Internet network notably by an xDSL
access network. The communication network R can be a
wired network of cable or fibre type, or a WLAN (Wireless
Local Area Network, possibly of 802.11 (or Wi-Fi) or
WIiMAX type) wireless local network, a very short-range
wireless local network of Bluetooth type or a hybrid network.
The home network can comprise, as a non-restrictive
example, a personal computer, a connected television set, an
access modem, a digital decoder, a mobile telephone (possi-
bly of “smartphone” type), a Personal Digital Assistant
(PDA), an electronic tablet, a wireless keyboard or a games
console. But the invention is not limited to this type of home
network. Indeed, it also relates to a very short-range wireless
local network of Bluetooth type for example located in a car,
comprising a display device and wherein the driver wishes to
insert his mobile telephone.

[0047] Moreover, it is considered hereafter, as a non-re-
strictive example, that the mobile device D is a smartphone.
But the invention is not limited to this type of device. Indeed,
it also relates to any type of wireless device able to introduce
an action via the mobile device and the network display using
a command entry means, a remote user interface. Conse-
quently, it can also relate to, for example, a mobile telephone
of “smartphone” type, a Personal Digital Assistant (PDA), an
electronic tablet, a wireless keyboard, a remote control or a
games console. Hereafter, the device will be called “smart-
phone”.

[0048] It is also considered that the network comprises a
fixed display device dedicated to the network. The display
device is for example a screen connected to a communication
device at the core of the network such as a modem or a
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decoder. The display device and the communication device
are directly connected by a wired (via HDMI for example) or
wireless link, or via the intermediary of the home network.
Being entirely dedicated to the base device of the network,
and being fixed (as opposed to the mobility of a tablet or a
smartphone), this fixed screen offers the user new features
whose benefits will be seen in the rest of this document.
Hereafter, this screen will be called “network display” AR.

[0049] A sensor is attached to the network display. Hereat-
ter it is considered, as a non-restrictive example, that the
sensor is a camera or several cameras (at least two) attached to
the screen, for example on the top of the screen. But the
invention is not limited to this type of sensor. Indeed, it also
relates to any type of more or less sophisticated sensor mak-
ing it possible to detect an object in space that is to say,
according to different variants, to detect the shape of the
object (for example a parallelepiped with determined areas
for the keys or the screen), to determine the relative distance
of the object with respect to the network display, or to deter-
mine the relative orientation of the object with respect to the
network display. As non-restrictive examples, the sensor can
be a camera capable of defining a depth map by being asso-
ciated with a second distinct camera, with an additional item
of equipment of Kinect® type (manufactured by Microsoft)
or with a simple distance detector. The sensor can also be an
ultrasound device configured to recognise a flat surface (the
smartphone) and to determine a distance to the screen thereof
or an electromagnetic relative positioning device using the
transmission (and reception) of a wave of the sensor to (and
from) embedded tags on the mobile device. Finally, the sensor
can also comprise specific cells which themselves compose
the screen and which capture an image so as to make the
screen a kind of surface capture device for objects placed in
front of it. Any technology known to those skilled in the art
and making it possible to detect an object such as a smart-
phone in space, to detect the information necessary for the
recognition of the object and to calculate its spatial coordi-
nates (up to 6 coordinates) in order to synthesise its represen-
tation on the screen from the shape recognised can be con-
sidered here, and notably technologies based on emission of
waves in the infra-red spectrum, of electromagnetic fields or
in the ultrasonic spectrum (as in certain automobile vehicle
parking assistance devices).

[0050] FIG. 1 shows diagrammatically a communication
network R equipped with a network display device AR in
communication with a mobile device D according to an
embodiment of the invention. A sensor C is associated with
the network display AR. It is understood here by “associated”
both the fact of being an integral part of the network display
device AR (shown in a non-restrictive manner) and the fact of
being coupled directly to the device an therefore to the com-
munication network. Advantageously certain tasks, such as
object recognition, can be distributed in the local network or
Internet (cloud).

[0051] FIG. 2 shows diagrammatically the virtual device A
and a link area ZL presented on a display device AR accord-
ing to an embodiment of the invention. The user holding his
smartphone D displaces it in space and can thus observe as in
a mirror the avatar A on the screen. According to variants, the
presentation on the screen of the avatar A, but also of the
content to be displayed or the link area ZL, is two-dimen-
sional or three-dimensional; in particular any combination of
2D or 3D presentations of these elements to be displayed is
possible. By displacing his smartphone so that the avatar A is
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positioned in the link area, the user initiates the insertion of
his smartphone into the network. He can thus visually moni-
tor the realisation of this insertion: first the smartphone
appears on the screen, then the command of the action is
carried out by a simple gesture of the user placing the avatar
on the link area. But the invention is not limited to this
embodiment. Indeed, it also relates to any type of gesture
which the user can apply to his smartphone. As a non-restric-
tive example, the gesture is the pressing of a dedicated key on
the smartphone, a specific movement, for example the gesture
of hanging up (by tracing a hook with the hand holding the
smartphone), a jolt applied to the smartphone or by bringing
the smartphone near to the screen of the network. Thus the
link area may or may not be present on the display device.

[0052] A system implementing the invention can be rea-
lised in the form of software (or computer) modules, or else of
a combination of electronic circuits and software modules
distributed in the various devices of the network. The system
comprises a display device, a mobile device and functional
components associated with the display device or in other
devices of the network (in the case of a distribution of certain
functions such as CPU-intensive object recognition in the
network).

[0053]

[0054] a smartphone proximity sensor. Various embodi-
ments of the sensor have been described previously. It
may be noted that the sensor is by default in standby
state, and can be activated by a Wi-Fi detection of the
presence of the smartphone or any other low power
consumption presence detector. According to a variant,
in standby state, the sensor is limited to establishing a
depth map of the moving objects placed in front of it and
only activates the calculation-intensive object recogni-
tion, reconstruction and monitoring functions when an
object is detected at a distance less than a determined
threshold, for example less than 3 metres.

[0055] an image recognition and processing module
whose result is the match between the mobile device and
an object from a database. According to a variant, the
image processing uses a signature of the image of the
front face of the smartphone, for example comprising
determined keys, or any other visual characteristics dis-
tinguishing different smartphones. Advantageously,
once an object is recognised and associated with the
smartphone, a graphical representation thereof, called a
virtual device or avatar, can be presented on the screen
and the calculation of the orientation thereof is possible.

[0056] a module for continuously calculating at least 3
coordinates (X,Y,Z) for the relative position in space of
the smartphone with respect to the screen and up to 6
coordinates (X, Y, Z, p, 0, ¢) when the relative position
is supplemented by the relative orientation of the smart-
phone with respect to the screen for a full mirror effect.

[0057] a module for synthesising the avatar in real time
able to reproduce the avatar on the screen with the 6
coordinates by using a 2D or 3D rendering engine.
According to different variants the avatar reproduces the
original mobile device either realistically or symboli-
cally in the form of an icon. Advantageously, the raw
image ofthe smartphone, that is to say the image directly
from the camera, is not rendered on the screen. In fact,
this image may be occulted, notably by the hand holding
the smartphone.

The functional components are as follows:
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[0058] a module for image mixing in real time mixing
the content previously presented on the screen, the ava-
tar and, if it is visible, a link area.

[0059] a module for detecting the avatar on the link area,
initiating the action of the logical linking of the smart-
phone into the home network.

[0060] According to an embodiment, the system is capable
of distinguishing different types of smartphones and repre-
senting them differently on the screen using notably a data-
base referencing the types of smartphone or more generally
types of mobile devices.

[0061] According to another embodiment, the movement
of the avatar is the perfect replica of a mirror effect of the
smartphone on the screen, that is to say with the (mirror-
image) orientation of the smartphone.

[0062] According to another embodiment, the image rec-
ognition module is also initiated by other technologies such
as wireless proximity detection, for example by the detection
by the sensor of the Wi-Fi fields emitted by the mobile device.
[0063] According to another embodiment, the link area to
be displayed on the screen depends on the representation of
the different features which the mobile device can activate for
example to a server (to launch a VOD session), a DLNA-
compatible content rendering device or the screen itself.
[0064] It is also important to note that the invention can be
considered from the perspective of a method for inserting a
mobile device, able notably to be implemented by means of a
network display device AR of the type presented above. The
features offered by the implementation of the method accord-
ing to the invention being identical to those offered by the
device D presented above, only the combination of main
features offered by the method is presented hereafter.

[0065] FIG. 3 shows diagrammatically the method for
inserting a mobile device according to an embodiment of the
invention.

[0066] Inafirststep E1,the userbrings his smartphone near
to the screen for example displaying a video, the smartphone
is detected and recognised by the sensor and the screen then
presents a graphical representation of the smartphone in ava-
tar form and optionally the link area.

[0067] In a second step, the user displaces the smartphone
and can observe the avatar moving in correspondence with the
gesture applied to the smartphone on the screen.

[0068] A third step E3 of activating the smartphone in the
network, or of activating a function on the network via the
smartphone, is initiated by a determined action of the user on
the smartphone such as a displacement of the smartphone so
that the avatar is positioned in the link area, the pressing of a
determined key (for example a key dedicated to the activa-
tion) on the smartphone or by a determined action on the
smartphone (hook).

[0069] Advantageously once the command is entered, the
avatar disappears from the screen and the user can put down
his smartphone. The method returns to the initial state.
[0070] Theinvention advantageously enables a user to have
the feeling that his action is recognised by the network as the
action is very intuitive and is reproduced visually as soon as
possible, that is to say almost simultaneously. This visual
linking does not require a menu, and according to variants
does not even require keys; the user simply needs to present
his smartphone in front of the screen by displacing it with his
hand. The invention therefore has an obvious cognitive sim-
plicity for the user.
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[0071] It should also be noted that the action of removing
the mobile device from the network is advantageously com-
patible with the invention. Thus to remove the smartphone
from the network or to stop an action introduced, the user can,
according to different variants, make it reappear on the screen
and place it in a removal or release area, or move the smart-
phone away from the screen.

[0072] The invention is not restricted to embodiments of
the mobile device, network display device and method for
inserting a mobile device described above, provided only as a
non-restrictive example, but includes all the variants that can
be envisaged by those skilled in the art in the framework of the
following claims.

1-14. (canceled)

15. A method for activating a mobile device in a network,
said network comprising at least one display device coupled
to a sensor, said method comprising:

detecting the mobile device via said sensor coupled to said

display device,

displaying a virtual device representative of said detected

mobile device on said display device such that the posi-
tion of said virtual device on said display device is linked
to the position of the mobile device in the capture field of
the sensor,

activating said mobile device in the network when a deter-

mined action is applied by said user to said mobile
device.

16. The method according to claim 15 wherein the sensor
comprises at least an image capture device.

17. The method according to claim 16 wherein a deter-
mined shape is associated with said mobile device, wherein
detecting the mobile device comprises an object recognition
from shapes and wherein a representation of detected the
mobile device by said virtual device is based on said deter-
mined shape.

18. The method according to claim 15 wherein detecting
the mobile device comprises determining the position of said
mobile device in the capture field of the sensor.

19. The method according to claim 15 wherein detecting
the mobile device comprises determining the orientation of
said mobile device in the capture field of the sensor.

20. The method according to claim 15 wherein said deter-
mined action for the activation comprises a displacement of
the mobile device adapted for displacing the virtual device to
a binding area on said display device.

21. The method according to claim 15 wherein said deter-
mined action for the activation comprises the pressing of a
determined area on said mobile device.

22. The method according to claim 15 wherein said deter-
mined action for the activation comprises a determined move-
ment applied by the user to said mobile device.

23. The method according to claim 15 wherein said net-
work further comprises at least one second device and
wherein activating further comprises the entry of a command
on said display device or on at least one second device.

24. The method according to claim 15 wherein detecting is
initiated by a preliminary detection in a wireless communi-
cation field.

25. A display device configured to activate a mobile device
in a network, said display device being coupled to a sensor
configured to detect said mobile device, and said display
device comprising:

an object recognition module configured to recognise said

detected mobile device;
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a module for calculating a position of said detected mobile
device in the capture field of the sensor;

amodule for synthesising a virtual device representative of
said detected mobile device on said display device such
that a position of the virtual device on said display device
is linked to the position of the mobile device in the
capture field of the sensor;

a module for activating said mobile device in the network
when a determined action is applied by said user to said
mobile device.

26. The display device according to claim 25 wherein the
sensor comprises at least one camera configured to capture at
least one image.

27. The display device according to claim 26 further com-
prising a module for reproducing on said display device a
binding area; and wherein the position of said virtual device
on the binding area activates the activation module.

28. A system for activating a mobile device in a network,
said system comprising:

a display device;

a mobile device;

a sensor coupled to said display device;
and wherein the system further comprises:

an object recognition module configured to recognise said
detected mobile device;

a module for calculating a position of said detected mobile
device in the capture field of the sensor;

amodule for synthesising a virtual device representative of
said detected mobile device on said display device such
that a position of the virtual device on said display device
is linked to said position of the mobile device in the
capture field of the sensor;

a module for activating said mobile device in the network
when a determined action is applied by said user to said
mobile device.

29. The system according to claim 28 wherein the sensor

comprises at least one camera configured to capture at least
one image.
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30. The system according to claim 29 further comprising a
module for reproducing on said display device a binding area;
and wherein the position of said virtual device on the binding
area activates the activation module.

31. The system according to claim 28 wherein said deter-
mined action for the activation comprises a determined move-
ment applied by the user to said mobile device.

32. A display device configured to activate a mobile device
in a network, said display device being coupled to a sensor
configured to detect said mobile device; and said display
device comprising a processor configured to:

recognise said detected mobile device;

calculate a position of said detected mobile device in the

capture field of the sensor;

synthesise a virtual device representative of said detected

mobile device for display on said display device such
that the position of the virtual device on said display
device is linked to said position of the mobile device in
the capture field of the sensor;

activate said mobile device in the network when a deter-

mined action is applied by said user to said mobile
device.

33. The display device according to claim 32 wherein the
sensor comprises at least one camera configured to capture at
least one image.

34. The display device according to claim 33 wherein the
processor is further configured to reproduce on said display
device a binding area; and wherein the position of said virtual
device on the binding area activates the activation module.

35. The display device according to claim 33 wherein said
determined action for the activation comprises a determined
movement applied by the user to said mobile device.

36. The display device according to claim 27 wherein said
determined action for the activation comprises a determined
movement applied by the user to said mobile device.
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