wo 2014/205755 A1 [N 0000 Y O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/205755 Al

(51

eay)

(22)

(25)
(26)
1

1

(72

74

31 December 2014 (31.12.2014) WIPO | PCT
International Patent Classification: (81)
G09G 5/00 (2006.01)

International Application Number:
PCT/CN2013/078285
International Filing Date:
28 June 2013 (28.06.2013)
Filing Language: English
Publication Language: English

Applicant: NOKIA CORPORATION [FI/FI]; Keila-
lahdentie 4, FIN-02150 Espoo (FI).

Applicant (for LC only): NOKIA (CHINA) INVEST-
MENT CO. LTD. [CN/CN]; No. 5 Donghuan Zhonglu,
Beijing Economic and Technological Development Area,
Beijing 100176 (CN).

Inventors: LIAO, Zhuoyuan, Mapo Huayuan 2 district,
13# 501, Shunyi, Beijing 101319 (CN). SHAO, Lijun;
Room 702, Building 10, JinGangGuolJi, XiDaWang Road,
Chaoyang District, Beijing 100022 (CN). CUI, Naichen;
0801, Flat 1, Building 310, NanHuZhongYuan, WangJing,
Chaoyang District, Beijing 100102 (CN). ZHAOQ, Liang;
Room 1-3-502, No. 43 Zengguang Road, Haidian District,
Beijing 100037 (CN).

Agent: ZHONGZI LAW OFFICE; 7F, New Fra Build-
ing, 26 Pinganli Xidajie, Xicheng District, Beijing 100034
(CN).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: SUPPORTING ACTIVATION OF FUNCTION OF DEVICE

Determine whether a user can be assumed to be looking at a
device by evaluating data captured by at least one sensor, wherein
the apparatus is physically unconnected to the device.

121

v

to activate a function of the device.

Cause a transmission of a notification to a second apparatus via a
wireless link, in case it is determined that a user can be assumed
to be looking at the device, as a criterion for the second apparatus

122

FIG. 2

(57) Abstract: A first apparatus determines whether a user can be assumed to be looking at a device by evaluating data captured by
at least one sensor, wherein the apparatus is physically unconnected to the device. In case it is determined that a user can be assumed
to be looking at the device, the apparatus causes a transmission of a notification to a second apparatus via a wireless link, as a cri -
terion for the second apparatus to activate a function of the device. The second apparatus monitors whether such a notification is re-
ceived via a wireless link. The second apparatus activates a predetermined function of the device in case it is determined that such a
notitication has been received.
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SUPPORTING ACTIVATION OF FUNCTION OF DEVICE

FIELD OF THE DISCLOSURE

The invention relates to the field of activating functions of devices, and more specifically to

supporting an automatic activation of a function of a device when needed by a user.

BACKGROUND

Some devices support an automatic activation of a function in response to a certain event.

For instance, when a mobile phone receives an incoming call, it may automatically play a
ringing tone and/or output a vibrating alarm in order to alert the user, and activate a display in

order to provide a user with information about the call.

SUMMARY OF SOME EMBODIMENTS OF THE INVENTION

According to a first aspect, a method is described which comprises determining, by an
apparatus, whether a user can be assumed to be looking at a device by evaluating data
captured by at least one sensor, wherein the apparatus is physically unconnected to the device;
and causing, by the apparatus, a transmission of a notification to a second apparatus via a
wireless link, in case it is determined that a user can be assumed to be looking at the device, as

a criterion for the second apparatus to activate a function of the device.

According to a second aspect, a method is described which comprises monitoring, by an
apparatus, whether a notification is received from a first device via a wireless link, the
notification indicating that a user can be assumed to be looking at a second device, wherein
the second device is physically unconnected to the first device; and activating, by the
apparatus, a predetermined function of the second device in case it is determined that a
notification has been received indicating that a user can be assumed to be looking at the

second device.
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Moreover an apparatus is described, which comprises means for realizing the actions of the
method presented for the first aspect or means for realizing the actions of the method

presented for the second aspect.

In either case, the means of the apparatus can be implemented in hardware and/or software.
They may comprise for instance at least one processor for executing computer program code
for realizing the required functions, at least one memory storing the program code, or both.
Alternatively, they could comprise for instance circuitry that is designed to realize the
required functions, for instance implemented in a chipset or a chip, like an integrated circuit.

In general, the means may comprise for instance one or more processing means.

Moreover an apparatus is described, which comprises at least one processor and at least one
memory including computer program code, the at least one memory and the computer
program code configured to, with the at least one processor, cause at least one apparatus at
least to perform the actions of the method presented for the first aspect or the actions of the

method presented for the second aspect.

Any of the described apparatuses may be a module or a component for a device, for example a
chip. Alternatively, any of the mentioned apparatuses may be a device. The apparatuses
according to the first aspect may be in particular mobile devices, while the apparatuses

according to the second aspect may be mobile devices or stationary devices.

Any of the described apparatuses may further comprise only the indicated components or one

or more additional components.

In certain embodiments, the described methods are information providing methods, and the

described apparatuses are information providing apparatuses.

In certain embodiments of the described methods, the methods are methods for supporting an
activation of a function of a device. In certain embodiments of the described apparatuses, the

apparatuses are apparatuses for supporting an activation of a function of a device.

Moreover a non-transitory computer readable storage medium is described, in which computer

program code is stored. The computer program code causes at least one apparatus to perform



10

15

20

25

30

35

WO 2014/205755 PCT/CN2013/078285

-3

the actions of the method presented for the first aspect or the actions of the method presented

for the second aspect when executed by at least one processor.

The computer readable storage medium could be for example a disk or a memory or the like.
The computer program code could be stored in the computer readable storage medium in the
form of instructions encoding the computer-readable storage medium. The computer readable
storage medium may be intended for taking part in the operation of a device, like an internal
or external hard disk of a computer, or be intended for distribution of the program code, like

an optical disc.

It is to be understood that also the respective computer program code by itself has to be
considered an embodiment of the invention. The computer program code could also be

distributed to several computer readable storage mediums.

Moreover, a system is described, which comprises any of the apparatuses presented for the

first aspect and any of the apparatuses presented for the second aspect.

It is to be understood that the presentation of the invention in this section is merely by way of

example and non-limiting.

Other features of the present invention will become apparent from the following detailed
description considered in conjunction with the accompanying drawings. It is to be understood,
however, that the drawings are designed solely for purposes of illustration and not as a
definition of the limits of the invention, for which reference should be made to the appended
claims. It should be further understood that the drawings are not drawn to scale and that they

are merely intended to conceptually illustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1  is aschematic block diagram of an example embodiment of an apparatus according
to the first aspect;

Fig.2  is aflow chart illustrating an example embodiment of a method according to the first
aspect;

Fig.3  is aschematic block diagram of an example embodiment of an apparatus according

to the second aspect;
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Fig. 4 is aflow chart illustrating an example embodiment of a method according to the
second aspect;

Fig.5 isaschematic illustrating of an example use case;

Fig. 6  is a schematic block diagram of an example embodiment of a system;

Fig. 7  is aflow chart illustrating an example operation at a first device of the system of
Figure 6;

Fig. 8  is aflow chart illustrating an example operation at a second device of the system of
Figure 6;

Fig.9 is aschematic block diagram of an example embodiment of an apparatus;

Fig. 10 is a schematic block diagram of an example embodiment of an apparatus; and

Fig. 11 schematically illustrates example removable storage devices.

DETAILED DESCRIPTION OF THE FIGURES

Figure 1 is a schematic block diagram of an example embodiment of an apparatus according
to the first aspect. Apparatus 100 comprises a processor 101 and, linked to processor 101, a
memory 102. Memory 102 stores computer program code for supporting an activation of a
function of a device. Processor 101 is configured to execute computer program code stored in
memory 102 in order to cause an apparatus to perform desired actions. Memory 102 is thus an
example embodiment of a non-transitory computer readable storage medium according to the

first aspect, in which computer program code is stored.

Apparatus 100 could be for example any device such as a portable or a wearable device that
may move along with the head of a user, like a pair of glasses or a cap or a device configured
to be attached to a pair of glasses or to a cap, etc. Apparatus 100 could equally be a
component, like a chip or circuitry on a chip for a device. Apparatus 100 could be for instance
a module configured to be integrated into a pair of glasses, into a cap or into a device that can
be attached to a pair of glasses or to a cap. Optionally, apparatus 100 could comprise various
other components, like a camera, a communication interface configured to enable a wireless
exchange of data with other apparatuses, a user interface, a further memory, a further

processor, etc.

An operation of an apparatus will now be described with reference to the flow chart of Figure
2. The operation is an example embodiment of a method according to the invention according

to the first aspect. Processor 101 and the program code stored in memory 102 cause an
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apparatus to perform the operation when the program code is retrieved from memory 102 and
executed by processor 101. The apparatus that is caused to perform the operation can be
apparatus 100 or some other apparatus, for example but not necessarily a device comprising

apparatus 100.

The apparatus determines whether a user can be assumed to be looking at a device by
evaluating data captured by at least one sensor, wherein the apparatus is physically

unconnected to the device. (action 121)

The apparatus furthermore causes a transmission of a notification to a second apparatus via a
wireless link, in case it is determined that a user can be assumed to be looking at the device, as

a criterion for the second apparatus to activate a function of the device. (action 122)

Figure 3 is a schematic block diagram of an example embodiment of an apparatus according
to the second aspect. Apparatus 200 comprises a processor 201 and, linked to processor 201, a
memory 202. Memory 202 stores computer program code for supporting an activation of a
function of a device. Processor 201 is configured to execute computer program code stored in
memory 202 in order to cause an apparatus to perform desired actions. Memory 202 is thus an
example embodiment of a non-transitory computer readable storage medium according to the

second aspect, in which computer program code is stored.

Apparatus 200 could be a mobile device, like a mobile phone or a laptop, or a non-mobile
stationary device, like a television (TV) set, a liquid crystal display (I.CD) or any other type
of display, or a personal computer (PC) with a separate display of any type. Apparatus 200
could equally be a component, like a chip, circuitry on a chip or a plug-in board, for any
device. Optionally, apparatus 200 could comprise various other components, like a camera, a
communication interface configured to enable an exchange of data with other apparatuses, a

user interface, a further memory, a further processor, etc.

An operation of an apparatus will now be described with reference to the flow chart of Figure
4. The operation is an example embodiment of a method according to the second aspect of the
invention. Processor 201 and the program code stored in memory 202 cause an apparatus to
perform the operation when the program code is retrieved from memory 202 and executed by
processor 201. The apparatus that is caused to perform the operation can be apparatus 200 or

some other apparatus, for example but not necessarily a device comprising apparatus 200.



10

15

20

25

30

WO 2014/205755 PCT/CN2013/078285

The apparatus monitors, whether a notification is received from a first device via a wireless
link, the notification indicating that a user can be assumed to be looking at a second device,
wherein the second device is physically unconnected to the first device. (action 221) Without
limiting the scope of the claims, the first device could be or comprise or be linked to some

apparatus causing a transmission of the notification, for example the apparatus of Figure 1.

The apparatus furthermore activates a predetermined function of the second device in case it is
determined that a notification has been received indicating that a user can be assumed to be

looking at the second device. (action 222)

In many situations, a user may not benefit from a conventional automatic activation of a
function of a device in response to a certain event. For example, a user may not need a
presentation of information on the display of a mobile phone whenever there is an incoming
call. This may be the case, for instance, if the phone has been left at another place or in case
the user does not wish to be disturbed by any call. In this case, it may be a waste of battery
power to activate the display. In other cases, it may be a waste of battery power to activate the
display right away, because a user may first have to get the phone out of some bag or because
a user decides to see who is calling only after the phone has been ringing for a longer time. In
order to enable a saving of power in such cases, a device could use an integrated camera to
detect when the user is looking at the device and turn the display on and off based on the

result. Thus, the display could be kept bright just for as long as the user is looking at it.

Certain embodiments of the invention provide that a determination, whether a user can be
assumed to be looking at a device as a basis for deciding on whether to activate a certain
function of the device, can be outsourced from the device. The determination may be
performed to this end by an apparatus that is not physically connected to the device based on
data captured by at least one sensor. The sensor may be a part of the apparatus or otherwise
linked to the apparatus. When the apparatus determines that a user can be assumed to be
looking at the device, it may cause a transmission of a corresponding notification to another
apparatus. The other apparatus may take care of activating the function of the device in
response to the receipt of the notification. The other apparatus may be a part of the device or
otherwise being linked to the device. The actual transmission of the notification may be

performed by a device corresponding to the apparatus, comprising the apparatus or otherwise
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linked to the apparatus, that is not physically connected to the device of which a function is to

be activated.

Without limiting the scope of the claims, certain embodiments thus provide an alternative to
existing solutions using an integrated camera in a mobile phone for controlling the state of a
display. Without limiting the scope of the claims, certain embodiments may have the effect
that they can be used for controlling different kinds of functions. Without limiting the scope
of the claims, certain embodiments may have the effect that they can be used for controlling
the functions of devices of different kinds, not only of mobile phones. Without limiting the
scope of the claims, certain embodiments may have the effect that a more accurate
determination may be achieved of whether or not a user can be assumed to be looking at a

device.

The apparatuses 100, 200 illustrated in Figures 1 and 3 and the methods illustrated in Figures

2 and 4 may be implemented and refined in various ways.

In the next passages, without limiting the scope of the claims, the apparatus according to the
first aspect will be referred to as first apparatus. The device transmitting a notification will be
referred to as first device. The apparatus according to the second aspect will be referred to as
second apparatus. The device of which a function is to be controlled will be referred to as

second device.

In an example embodiment, the first apparatus, the first device and the sensor are physically

unconnected to the second apparatus and to the second device.

For the transmission, any direct or indirect wireless link may be used, for instance a Bluetooth
link, a wireless local area network (WLAN) link or an infrared link complying with Infrared

Data Association (IrDA) standard, etc.

The at least one sensor may comprise one or more sensors of various types.

In an example embodiment, the at least one sensor comprises an image sensor of a camera.

The camera can be configured to capture still images and/or configured to capture video

images.
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In an example embodiment, evaluating data captured by the at least one sensor may then
comprise evaluating whether a stored image of at least a part of the second device can be
matched to a part of an image captured by the camera. Without limiting the scope of the
claims, detecting the second device in an image captured by the camera may be a hint that the
user is looking at least roughly in the direction of the second device, if the camera is arranged

to have the same viewing direction as the user.

Alternatively, evaluating data captured by at least one sensor may comprise evaluating
whether a stored image of at least a part of the second device can be matched to a part of a
predetermined area of an image captured by the camera. Without limiting the scope of the
claims, this may have the effect that it may be determined whether the user can be assumed to
be looking more or less directly at the second device, since it allows taking account of the
viewing angle of the user. Further alternatively, evaluating data captured by at least one
sensor may comprise evaluating whether it can be predicted that a stored image of at least a
part of the second device can be matched to a part of a predetermined area of an image
captured by the camera. This may be achieved, for instance by tracking the stored image over
several captured images, to see whether the second device in the stored image moves into the
direction of the predetermined area. Without limiting the scope of the claims, this may have
the effect that it may be determined whether the user can be assumed to be looking more or
less directly at the second device in the near future. As a result, in certain embodiments the
function of the second device may be activated slightly earlier than without prediction, which

may further improve the user experience.

It is to be understood that such a predetermined area could be set depending on the exact
position that the camera has in relation to the eyes of the user if used as intended. In certain
embodiments, a predetermined area could also be set individually for each user. For instance,
the user could press a button when looking at the second device to capture an image. A stored
image of the second device could then be matched to the area in the captured image showing
the second device, and this area could be selected as the predetermined area. An image of at

least a part of the second device will also be referred to as template.

In an example embodiment, evaluating data captured by the at least one sensor comprises
evaluating whether a predetermined signal is provided by the second device. Without limiting
the scope of the claims, such a signal could be a light signal of a predetermined wavelength or

pattern. It is to be understood that this evaluation may be used in addition or alternatively to
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an evaluation of an image captured by a camera. If used in addition, without limiting the scope
of the claims, the evaluation of the signal could provide a confirmation of the result of the

evaluation of captured image data.

In an example embodiment, determining whether a user can be assumed to be looking at the
second device by evaluating data captured by the at least one sensor comprises checking
whether data captured by the at least one sensor meets a criterion. Without limiting the scope
of the claims, the criterion could be that a stored image can be matched to a captured image.
In case the data meets the criterion, the first apparatus may cause a transmission of a request
to the second apparatus via a wireless link to cause a predetermined action. Without limiting
the scope of the claims, the predetermined action could be the emission of a signal. The first
apparatus may then determine that a user can be assumed to be looking at a device in case data
captured by the at least one sensor confirms that the predetermined action has been registered
by the at least one sensor. Without limiting the scope of the claims, this may have the effect

that the first apparatus may differentiate between second devices of similar appearance.

In an example embodiment, a corresponding second apparatus may monitor whether a request
to cause a predetermined action is received from the first device via a wireless link. In case it
is determined that such a request is received, the second apparatus may cause the
predetermined action. In certain embodiments, this monitoring may take place at the second
apparatus as a preceding action, before monitoring whether a notification is received

indicating that a user can be assumed to be looking at the second device.

In an example embodiment, the monitoring whether a notification is received is performed by
the second apparatus, whenever a predefined event occurs or a predefined criterion is met.
Without limiting the scope of the claims, such an event may comprise for example an
incoming session at a mobile phone and the predefined criterion may comprise a low battery
mode. Without limiting the scope of the claims, this may have the effect that processing
power for the monitoring is saved when not needed. It is to be understood, however, that in

certain embodiments, the second apparatus could also perform the monitoring continuously.

In an example embodiment, the predetermined function comprises turning on a display. It is to
be understood, however, that any other function may be used as well. Another example
functions could be unlocking keys of a device or permitting a start of certain communications

with other devices.
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In an example embodiment, the second device is configured to enable a user to specify at least
one first device from which notifications are accepted. For instance, a pairing between the first
device and the second device could be required. Without limiting the scope of the claims, this
may be done by inputting to the second apparatus a unique identifier of the first apparatus, of
the first device, of a component of the first apparatus or of a component of the first device.
Such a component could be for instance a Bluetooth component or a WLLAN component.
Without limiting the scope of the claims, this may have the effect that the second apparatus

may only act upon notifications received from the identified first device.

Figure 5 is a diagram illustrating an example use case.

A user wears a pair of glasses 301. A camera 302 is integrated into the pair of glasses. The
user further has a mobile phone 303. When mobile phone 303 is in a predefined state - like
receiving an incoming call - the display of mobile phone 303 is turned on, in case images
captured by camera 302 indicate that the user is looking at mobile phone 303 and a transmitter
integrated into the glasses 301 transmits a corresponding notification via a wireless link to

mobile phone 303.

Figure 6 is a schematic block diagram of an example embodiment of a system, which
comprises a first device 400 and a second device 500 and in which a function of second

device 500 can be activated by actions of first device 400.

By way of example, first device 400 is assumed to be a pair of glasses, but it could also be any
other device that can be worn by a user in such a way that it will automatically change its

orientation along with the head of the user.

By way of example, second device 500 is assumed to be a mobile phone, but it could also be
any other device that supports activation of a function that may only be of interest when a user

is looking at the device.

Glasses 400 comprise at least one processor 401 and, linked to processor 401, a first memory
402, a second memory 404, a Bluetooth module 406, a camera 407, a light sensor 408 and a
user interface (UI) 409. All these components could be integrated for instance as a module or

in a distributed manner into one of the temples of glasses 400. It is to be understood that in
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another embodiment, a module comprising these components could be attached for instance to

one of the temples of the glasses.

Processor 401 is configured to execute computer program code, including computer program
code stored in memory 402, in order to cause glasses 400 to perform desired actions. Itis to be
understood that processor 401 may comprise or be connected to an additional random access

memory (not shown) as a working memory.

Memory 402 stores computer program code for supporting an activation of a function of
another device, like device 500. The computer program code may comprise for example
similar program code as memory 102. In addition, memory 402 may store computer program
code implemented to realize other functions, for instance computer program code for
preparatory actions like pairing glasses 400 with a particular other device or creating a
template, determining an image area for the template, etc. Memory 402 could also store other

kind of data than program code.

Processor 401 and memory 402 may optionally belong to a chip or an integrated circuit 403,
which may comprise in addition various other components, for instance another memory or

parts of Bluetooth module 406, camera 407 or sensor 408.

Memory 404 can equally be accessed by processor 401. It is configured to store template data,
data defining a particular area of images captured by camera 407 and pairing information
pairing glasses 400 to a particular other device. In addition, memory 404 could store other

data.

It is to be understood that memory 402 and memory 404 could also be realized as a single

memory.

Bluetooth module 406 enables a wireless transfer of data over a short distance in compliance
with the Bluetooth standard. It may comprise for instance a transceiver and a control unit. The
functions of the control unit could also be realized by processor 401 using a suitable program

code stored in memory 402.

Camera 407 could be a photographic camera or a video camera. Camera 407 is or comprises

an image sensor as an example first sensor.
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Light sensor 408 could optionally be configured to detect light of a particular wavelength.

Light sensor 408 is an example second sensor.

User interface 409 could comprise for instance one or more buttons or switches enabling a
user to control a switching on and off of the other components and/or a creation of a template,
etc. It could also comprise a small display or other output means like light emitting diodes
(LEDs) indicating a current status of glasses 400, in particular, though not exclusively, for

supporting preparatory actions.

Glasses 400 equally comprise a battery or an accumulator (not shown). The battery or

accumulator is connected to all components of glasses 400 requiring a power supply.

Glasses 400 could comprise various other components, for instance components enabling a

use of the camera for other purposes.

Component 403 or glasses 400 could correspond to example embodiments of an apparatus

according to the first aspect of the invention.

Mobile phone 500 comprises at least one processor 501 and, linked to processor 501, a first
memory 502, a second memory 504, a Bluetooth module 506, a cellular transceiver (TRX)

507, a display 508, speakers 509 and a camera module 510.

Processor 501 is configured to execute computer program code, including computer program
code stored in memory 502, in order to cause mobile phone 500 to perform desired actions. It
is to be understood that processor 501 may comprise or be connected to an additional random

access memory (not shown) as a working memory.

Memory 502 stores computer program code for supporting an activation of at least one
function of mobile phone 500, including a turning on of the display 508. The computer
program code may comprise for example similar program code as memory 202. In addition,
memory 502 may store computer program code implemented to realize other functions, for
instance preparatory actions like pairing mobile phone 500 with a particular other device,

handling cellular communications, etc., as well as any other kind of data.
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Processor 501 and memory 502 may optionally belong to a chip or an integrated circuit 503,
which may comprise in addition various other components, for instance another memory or

parts of Bluetooth module 506 or camera module 510.

Memory 504 can equally be accessed by processor 501. It is configured to store pairing
information pairing mobile phone 500 to a particular other device. In addition, memory 504

could store other data.

It is to be understood that memory 502 and memory 504 could also be realized as a single

memory.

Bluetooth module 506 enables a wireless transfer of data over a short distance in compliance
with the Bluetooth standard. It may comprise a transceiver and a control unit. The functions of
the control unit could also be realized by processor 501 using a suitable program code stored

in memory 502.

Cellular transceiver 507 could be a transceiver supporting any desired kind of mobile
communication, for instance global system for mobile communications (GSM) based
communications, universal mobile telecommunications system (UMTS) based
communications, CDMA2000 based communications or long term evolution (LL'TE) based
communications, etc. A corresponding cellular engine could be integrated into the transceiver
507, provided in addition, or be realized by processor 501 using additional suitable program

code stored in memory 502.

Display 508 could be touch-sensitive or not.

Camera module 510 could comprise a camera and a flash aid, for example in the form of an
LED. Such a camera LED could be included for instance as an autofocus (AF) assist lamp, for

providing a pre-flash for through-the-lens (T'TL) metering and/or for providing a flash.

Mobile phone 500 comprises in addition a battery or an accumulator (not shown). The battery

or accumulator is connected to all components of mobile phone 500 requiring a power supply.

Mobile phone 500 could comprise various other components, for instance user input means.
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Component 503 or mobile phone 500 could correspond to example embodiments of an

apparatus according to the second aspect of the invention.

It is to be understood that instead of Bluetooth modules 406, 506, devices 400 and 500 could
comprise other communication modules enabling a direct or indirect wireless connection, for

instance WLAN modules.

Glasses 400 and mobile phone 500 are assumed to belong to the same user, and the user may
wish that in the case of incoming calls or other selected events or modes, the display 508 of
mobile phone 500 is only turned on automatically, in case the user looks at mobile phone 500.
Example operations in the system of Figure 6 will now be described with reference to Figures

7 and 8.

Example operations at glasses 400 of Figure 6 will be described with reference to Figure 7.
Processor 401 and some of the program code stored in memory 402 cause glasses 400 to
perform the presented operations when the program code is retrieved from memory 402 and
executed by processor 401. Example operations at mobile phone 500 of Figure 6 will be
described with reference to Figure 8. Processor 501 and some of the program code stored in
memory 502 cause mobile phone 500 to perform the presented operations when the program

code is retrieved from memory 502 and executed by processor 501.

The user of glasses 400 and mobile phone 500 may {first take some preparatory actions

supported by both devices 400, 500. (actions 420, 520)

The user may define in a configuration menu of mobile phone 500 in which circumstances
display 508 of mobile phone 500 is to be turned on automatically only if the user can be
assumed to be looking at mobile phone 500. For example, such circumstances may be selected
to be given in the case of incoming calls and/or incoming messages or in the case of calendar
alerts, etc. If the aim is mainly to safe battery power and less to increase the security, it may

be defined in addition that the phone 500 has to be in a power save mode.

The user may further cause a pairing of glasses 400 and mobile phone 500. The pairing may
involve an authentication of glasses 400, in order to ensure that a communication for the

activation of a function of mobile phone 500 — namely the turning on of display 508 in the
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present example - may only take place with selected devices. In this context, the user may be

required to enter some identifier for the glasses 400 in mobile phone 500.

The user may furthermore cause a storage of an available template in memory 404. The
template is an image of mobile phone 500. The template could be provided for example via
mobile phone 500 and the Bluetooth connection based on a download from some server.
Glasses 400 could also be configured to enable a user to generate the template with camera

407 using the user interface 409, though.

Using the user interface 409, the user may moreover cause glasses 400 to capture an image
while wearing the glasses 400 and while looking directly at mobile phone 500, which is
placed at a suitable distance for looking at display 508. Glasses 400 could then detect the
template stored in memory 404 in the captured image and store an indication of the area of the

image in which the template was found in memory 404.

After such example preparatory actions, glasses 400 may be used for supporting a turning on

of display 508 of mobile phone 500.

To this end, camera 407 of glasses 400 captures photographic images at regular intervals or
video images, whenever glasses 400 are powered on, or optionally only whenever the user

selected in addition a monitoring mode. Data of captured images is provided to processor 401.

As illustrated in Figure 7, processor 401 evaluates the data that is provided by camera 407 to
check whether an image of mobile phone 500 represented by a template stored in memory 404
appears in a captured image. If the user is wearing glasses 400, this provides information on
whether the user is looking in the general direction of mobile phone 500. (action 421) If
memory 404 stores an indication of a predefined area, the checking may be limited to this area
in the captured image. This may reduce the processing load at glasses 400 and provides
information on whether the user is looking rather exactly in the direction of mobile phone 500.
Alternatively, the entire captured image may be checked for a match, even if an indication of a
predefined area is stored in memory 404. If the image of mobile phone 500 appears in the
captured image, the movement of mobile phone 500 may be tracked in a sequence of images
captured by camera 407. If it moves in direction of the predefined area, it can be predicted that
the user is about to look at mobile phone 500. This may then be considered an (in advance)

assumption that the user is looking at mobile phone 500.
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If it is determined that the user can be assumed to be looking at mobile phone 500, processor
401 causes Bluetooth module 406 to transmit a request to activate a flash flickering to mobile

phone 500. (action 422)

Thereupon, processor 401 evaluates an output of light sensor 408, in order to determine
whether a predefined light corresponding to a flickering flash aid is detected. (action 423)
Sensor 408 could detect only light having a particular wavelength and the evaluation could
consider in addition whether the pattern of any detected light corresponds to a predetermined
pattern. It is to be understood that optionally, light sensor 408 may be activated by processor
401 for a predetermined maximum period of time after the request has been transmitted. In
case no flickering flash aid is detected during a predetermined maximum period of time, the

operation could continue with action 421.

When a flickering flash aid is detected, this confirms that the user is looking in the direction
of phone 500. In particular, it confirms that the user is not looking in the direction of another,
similar looking phone instead. In this case, processor 401 causes a transmission of a gaze

detection indication to phone 500 via Bluetooth module 406. (action 424)

In parallel or thereafter, processor 401 may continue evaluating data from camera 407 to
check whether the image of phone 500 represented by the template stored in memory 404
disappears again from the predefined area of images captured by camera 407. If this is the

case, it may be assumed that the user is no longer looking at phone 500. (action 425)

If it is determined that it can be assumed that the user is no longer looking at phone 500,
processor 401 causes a transmission of an averted gaze detection indication to phone 500 via
Bluetooth module 406. (action 426)

Thereafter, the operation may continue with the monitoring of action 421.

Turning now to Figure 8 again, mobile phone 500 sets itself at some time to a power save

mode, since the charge of battery is low. (action 521)

In this state, mobile phone 500 receives an incoming session, for example an incoming call,

via cellular transceiver 507. (action 522)
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Mobile phone 500 plays a ringtone using speakers 509. Due to the power save mode, however,

it does not turn on the display 508 right away. (action 523)

Instead, mobile phone 500 monitors whether there is any incoming request from a paired

device via Bluetooth module 506 to activate the camera flash aid. (action 524)

The transmission of such a request by glasses 400 as an example paired device was described

further above as action 422.

If such a request is received mobile phone 500, a flash aid flickering by camera module 510 is

activated. (action 525)

Thereupon, mobile phone 500 monitors whether a gaze detection indication is received from
the paired device via Bluetooth module 506. Such a gaze detection indication is a notification

indicating that the user can be assumed to be looking at mobile phone 500. (action 526)

The transmission of such a gaze detection indication by glasses 400 as an example paired

device was described further above as action 424.

If receipt of a gaze detection indication is detected, mobile phone 500 turns on display 508,

which may present information on the incoming call. (action 527)

In case action 421 described above includes a tracking of the image of mobile phone 500 in
images captured by camera 407 and a prediction of whether the user will be looking at mobile
phone 500, display 508 may be turned on in certain embodiments without delay or even
slightly before the user actually looks at mobile phone 500, because actions 422, 423, 424,

525, 526 and 527 may be triggered somewhat earlier than without prediction.

Now, mobile phone 500 may monitor whether any averted gaze indication is received via
Bluetooth module 506 from the paired device. Such an averted gaze indication is a
notification indicating that the user can be assumed not to be looking at mobile phone 500

anymore. (action 528)
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The transmission of such an averted gaze indication by glasses 400 as an example paired

device was described further above as action 426.

If receipt of an averted gaze indication is detected, mobile phone 500 turns display 508 off

again. (action 529)

As long as the phone keeps ringing (action 530), mobile phone 500 may continue to monitor

whether the user is looking at mobile phone 500 again, and if so, turn on display 508 again.

Thus, mobile phone 500 may be configured such that display 508 is turned on automatically
in certain situations if the user is looking at it. On the one hand, this may save battery power,
in particular when the battery of mobile phone 500 is already low. On the one hand, this may
increase security, because it may prevent other persons to inconspicuously read the
information on display 508 while the user is looking into another direction. Based on the data
provided by camera 407, the stored template and the predefined area, the viewing angle of the

user relative to mobile phone 500 can be determined quite precisely.

It is to be understood that the operations presented in Figures 7 and 8 could be modified in

many ways and that the order of actions could be changed.

For example, it would be possible to omit the additional activation and detection of a flash aid
flickering. That is, the display could be caused to be switched on right away when the image
represented by a template is found in a captured image or in a particular area of a captured
image. Furthermore, it would be possible to use glasses 400 only for controlling the turning
on of display 508 and not for a turning off of display 508. Furthermore, it would be possible
to have glasses 400 control the turning on of display 508 regardless of the current battery state

and any associated power mode of mobile phone 500.

It is further to be understood that in other example embodiments, a similar approach may be
used for activating other functions of a mobile phone, for activating functions of a mobile
phone in the case of other conditions, and for activating similar or other functions of other

kinds of devices, in each case using glasses or some other suitable device.

For example, the display of a TV set may be turned on automatically when a user is assumed

to be looking at the TV set, for instance, in case the TV set has been set to a specific mode for
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automatically turning on the display. Additional criteria may be defined, like particular times

of the day or the start of a selected program, etc.

A single pair of glasses may also be used for activating functions of several devices of the
user. Functions of some devices that are used by several users, like TV sets, may be allowed

to be activated using several pairs of glasses or other devices.

Any presented connection in the described embodiments is to be understood in a way that the
involved components are operationally coupled. Thus, the connections can be direct or
indirect with any number or combination of intervening elements, and there may be merely a

functional relationship between the components.

Further, as used in this text, the term ‘circuitry’ refers to any of the following:

(a) hardware-only circuit implementations (such as implementations in only analog and/or
digital circuitry)

(b) combinations of circuits and software (and/or firmware), such as: (i) to a combination of
processor(s) or (ii) to portions of processor(s)/ software (including digital signal processor(s)),
software, and memory(ies) that work together to cause an apparatus, such as a mobile phone,
to perform various functions) and

(¢) to circuits, such as a microprocessor(s) or a portion of a microprocessor(s), that require

software or firmware for operation, even if the software or firmware is not physically present.

This definition of ‘circuitry’ applies to all uses of this term in this text, including in any claims.
As a further example, as used in this text, the term ‘circuitry’ also covers an implementation

of merely a processor (or multiple processors) or portion of a processor and its (or their)
accompanying software and/or firmware. The term ‘circuitry’ also covers, for example, a

baseband integrated circuit or applications processor integrated circuit for a mobile phone.

Any of the processors mentioned in this text could be a processor of any suitable type. Any
processor may comprise but is not limited to one or more microprocessors, one or more
processor(s) with accompanying digital signal processor(s), one or more processor(s) without
accompanying digital signal processor(s), one or more special-purpose computer chips, one or
more field-programmable gate arrays (FPGAS), one or more controllers, one or more
application-specific integrated circuits (ASICS), or one or more computer(s). The relevant

structure/hardware has been programmed in such a way to carry out the described function.
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Any of the memories mentioned in this text could be implemented as a single memory or as a
combination of a plurality of distinct memories, and may comprise for example a read-only
memory (ROM), a random access memory (RAM), a flash memory or a hard disc drive

memory etc.

Moreover, any of the actions described or illustrated herein may be implemented using
executable instructions in a general-purpose or special-purpose processor and stored on a
computer-readable storage medium (e.g., disk, memory, or the like) to be executed by such a
processor. References to ‘computer-readable storage medium’ should be understood to
encompass specialized circuits such as FPGAs, ASICs, signal processing devices, and other

devices.

Example embodiments using at least one processor and at least one memory as a non-

transitory data medium are shown in Figures 9 and 10.

Figure 9 is a schematic block diagram of a device 610. Device 610 includes a processor 612.
Processor 612 is connected to a volatile memory 613, such as a RAM, by a bus 618. Bus 618
also connects processor 612 and RAM 613 to a non-volatile memory 614, such as a ROM. A
communications interface or module 615 is coupled to bus 618, and thus also to processor 612
and memories 613, 614. Within ROM 614 is stored a software (SW) application 617.
Software application 617 may be a navigation application, although it may take some other

form as well. An operating system (OS) 620 also is stored in ROM 614.

Figure 10 is a schematic block diagram of a device 710. Device 710 may take any suitable
form. Generally speaking, device 710 may comprise processing circuitry 712, including one
or more processors, and a storage device 713 comprising a single memory unit or a plurality
of memory units 714. Storage device 713 may store computer program instructions that, when
loaded into processing circuitry 712, control the operation of device 710. Generally speaking,
also a module 711 of device 710 may comprise processing circuitry 712, including one or
more processors, and storage device 713 comprising a single memory unit or a plurality of
memory units 714. Storage device 713 may store computer program instructions that, when

loaded into processing circuitry 712, control the operation of module 711.



10

15

20

25

30

35

WO 2014/205755 PCT/CN2013/078285

221 -

The software application 617 of Figure 9 and the computer program instructions 717 of Figure
10, respectively, may correspond e.g. to the computer program code in memory 102, memory

202, memory 402 or memory 502.

In example embodiments, any non-transitory computer readable medium mentioned in this
text could also be a removable/portable storage or a part of a removable/portable storage
instead of an integrated storage. Example embodiments of such a removable storage are
illustrated in Figure 11, which presents, from top to bottom, schematic diagrams of a magnetic
disc storage 800, of an optical disc storage 801, of a semiconductor memory circuit device

storage 802 and of a Micro-SD semiconductor memory card storage 803.

The functions illustrated by processor 101 in combination with memory 102, by processor 401
in combination with memory 402, or by integrated circuit 403 can also be viewed as means of
an apparatus for determining, whether a user can be assumed to be looking at a device by
evaluating data captured by at least one sensor, wherein the apparatus is physically
unconnected to the device; and as means of the apparatus for causing a transmission of a
notification to a second apparatus via a wireless link, in case it is determined that a user can be
assumed to be looking at the device, as a criterion for the second apparatus to activate a

function of the device.

The program codes in memories 102 and 402 can also be viewed as comprising such means in

the form of functional modules.

The functions illustrated by processor 201 in combination with memory 202, by processor 501
in combination with memory 502 or by integrated circuit 503 can also be viewed as means of
an apparatus for monitoring whether a notification is received from a first device via a
wireless link, the notification indicating that a user can be assumed to be looking at a second
device, wherein the second device is physically unconnected to the first device; and as means
of the apparatus for activating a predetermined function of the second device in case it is
determined that a notification has been received indicating that a user can be assumed to be

looking at the second device.

The program codes in memories 202 and 502 can also be viewed as comprising such means in

the form of functional modules.
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Figures 2, 4,7 and 8 may also be understood to represent example functional blocks of

computer program codes supporting an activation of a function of a device.

The rectangles in Figures 2, 4, 7 and 8 may also be understood to represent components of

apparatuses supporting an activation of a function of a device in the form of a block diagram.

It will be understood that all presented embodiments are only examples, and that any feature
presented for a particular example embodiment may be used with any aspect of the invention
on its own or in combination with any feature presented for the same or another particular
example embodiment and/or in combination with any other feature not mentioned. It will
further be understood that any feature presented for an example embodiment in a particular
category may also be used in a corresponding manner in an example embodiment of any other

category.
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1 A method comprising:

determining, by an apparatus, whether a user can be assumed to be looking at a
device by evaluating data captured by at least one sensor, wherein the apparatus is
physically unconnected to the device; and

causing, by the apparatus, a transmission of a notification to a second apparatus
via a wireless link, in case it is determined that a user can be assumed to be looking at

the device, as a criterion for the second apparatus to activate a function of the device.

The method according to claim 1, wherein the at least one sensor comprises an image
sensor of a camera and wherein evaluating data captured by the at least one sensor
comprises one of

evaluating whether a stored image of at least a part of the device can be matched
to a part of an image captured by the camera;

evaluating whether a stored image of at least a part of the device can be matched
to a part of a predetermined area of an image captured by the camera; and

evaluating whether it can be predicted that a stored image of at least a part of the
device can be matched to a part of a predetermined area of an image captured by the

camera.

The method according to claim 1 or 2, wherein evaluating data captured by the at least
one sensor comprises evaluating whether a predetermined signal is provided by the

device.

The method according to one of claims 1 to 3, wherein determining whether a user can
be assumed to be looking at the device by evaluating data captured by the at least one
sensor comprises:

checking whether data captured by the at least one sensor meets a criterion;

in case the data meets the criterion, causing a transmission of a request to the
second apparatus via a wireless link to cause a predetermined action; and

determining that a user can be assumed to be looking at a device in case data
captured by the at least one sensor confirms that the predetermined action has been

registered by the at least one sensor.
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A method comprising:

monitoring, by an apparatus, whether a notification is received from a first device
via a wireless link, the notification indicating that a user can be assumed to be looking
at a second device, wherein the second device is physically unconnected to the first
device; and

activating, by the apparatus, a predetermined function of the second device in
case it is determined that a notification has been received indicating that a user can be

assumed to be looking at the second device.

The method according to claim 5, wherein the monitoring is performed only, whenever

a predefined event occurs or a predefined criterion is met.

The method according to claim 5 or 6, further comprising as a preceding action
monitoring whether a request to cause a predetermined action is received from
the first device via a wireless link; and
in case it is determined that such a request is received, causing the predetermined

action.

The method according to one of claim 5 to 7, wherein the predetermined function

comprises turning on a display.

The method according to one of claims 5 to 8, wherein the second device is configured

to enable a user to specify at least one first device from which notifications are accepted.

An apparatus comprising means for realizing the actions of any of the methods 1 to 4.

The apparatus according to claim 10, wherein the apparatus is one of:
a device;
a chip configured to be used in a device;
a pair of glasses;
a cap;
a module configured to be integrated into a pair of glasses;
a module configured to be attached to a pair of glasses;

a module configured to be integrated into a cap; and
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a module configured to be attached to a cap.

An apparatus comprising means for realizing the actions of any of the methods 5 to 9.

The apparatus according to claim 12, wherein the apparatus is one of:
a device;
a module configured to be used in a device;
a chip configured to be used in a device;
a mobile phone;
a television set;
a display; and
a laptop.

An apparatus comprising at least one processor and at least one memory including
computer program code, the at least one memory and the computer program code
configured to, with the at least one processor, cause at least one apparatus at least to
perform:

determine whether a user can be assumed to be looking at a device by evaluating
data captured by at least one sensor, wherein the apparatus is physically unconnected to
the device; and

transmit a notification to a second apparatus via a wireless link, in case it is
determined that a user can be assumed to be looking at the device, as a criterion for the

second apparatus to activate a function of the device.

The apparatus according to claim 14, wherein the at least one sensor comprises an
image sensor of a camera and wherein evaluating data captured by the at least one
sensor comprises one of

evaluating whether a stored image of at least a part of the device can be matched
to a part of an image captured by the camera;

evaluating whether a stored image of at least a part of the device can be matched
to a part of a predetermined area of an image captured by the camera; and

evaluating whether it can be predicted that a stored image of at least a part of the
device can be matched to a part of a predetermined area of an image captured by the

camera.
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The apparatus according to claim 14 or 15, wherein evaluating data captured by the at
least one sensor comprises evaluating whether a predetermined signal is provided by

the device.

The apparatus according to one of claims 14 to 16, wherein determining whether a user
can be assumed to be looking at the device by evaluating data captured by the at least
One Sensor comprises:

checking whether data captured by the at least one sensor meets a criterion;

in case the data meets the criterion, causing a transmission of a request to the
second apparatus via a wireless link to cause a predetermined action; and

determining that a user can be assumed to be looking at a device in case data
captured by the at least one sensor confirms that the predetermined action has been

registered by the at least one sensor.

The apparatus according to one of claims 14 to 17, further comprising at least one of:
a sensor;
a camera; and

a wireless communication interface.

The apparatus according to one of claims 14 to 18, wherein the apparatus is one of:
a device;
a chip configured to be used in a device;
a pair of glasses;
a cap;
a module configured to be integrated into a pair of glasses;
a module configured to be attached to a pair of glasses;
a module configured to be integrated into a cap; and

a module configured to be attached to a cap.

An apparatus comprising at least one processor and at least one memory including
computer program code, the at least one memory and the computer program code
configured to, with the at least one processor, cause at least one apparatus at least to

perform:
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monitor whether a notification is received from a first device via a wireless link,
the notification indicating that a user can be assumed to be looking at a second device,
wherein the second device is physically unconnected to the first device; and

activate a predetermined function of the second device in case it is determined
that a notification has been received indicating that a user can be assumed to be looking

at the second device.

The apparatus according to claim 20, wherein the computer program code is configured
to, with the at least one processor, cause the at least one apparatus to perform the

monitoring only, whenever a predefined event occurs or a predefined criterion is met.

The apparatus according to claim 20 or 21, wherein the computer program code is
configured to, with the at least one processor, cause the at least one apparatus to
monitor as a preceding action whether a request to cause a predetermined action
is received from the first device via a wireless link; and
in case it is determined that such a request is received, cause the predetermined

action.

The apparatus according to one of claim 20 to 22, wherein the predetermined function

comprises turning on a display.

The apparatus according to one of claim 20 to 23, wherein the computer program code
is configured to, with the at least one processor, cause the at least one apparatus to

enable a user to specify at least one first device from which notifications are accepted.

The apparatus according to one of claims 20 to 24, wherein the apparatus is one of:
a device;
a module configured to be used in a device;
a chip configured to be used in a device;
a mobile phone;
a television set;
a display; and
a laptop.

A system comprising
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an apparatus according to any of claims 10, 11 and 14 to 19; and

an apparatus according to any of claims 12, 13 and 20 to 25.

A computer program code which, when executed by a processor, causes at least one

apparatus to perform the actions of the method of any one of claims 1 to 9.

A non-transitory computer readable storage medium in which computer program code
is stored, the computer program code when executed by a processor causing at least one
apparatus to perform the following:

determine whether a user can be assumed to be looking at a device by evaluating
data captured by at least one sensor, wherein the apparatus is physically unconnected to
the device; and

transmit a notification to a second apparatus via a wireless link, in case it is
determined that a user can be assumed to be looking at the device, as a criterion for the

second apparatus to activate a function of the device.

A non-transitory computer readable storage medium in which computer program code
is stored, the computer program code when executed by a processor causing at least one
apparatus to perform the following:

monitor whether a notification is received from a first device via a wireless link,
the notification indicating that a user can be assumed to be looking at a second device,
wherein the second device is physically unconnected to the first device; and

activate a predetermined function of the second device in case it is determined
that a notification has been received indicating that a user can be assumed to be looking

at the second device.
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FIG. 1

Determine whether a user can be assumed to be looking at a
device by evaluating data captured by at least one sensor, wherein [~ 121
the apparatus is physically unconnected to the device.

v

Cause a transmission of a notification to a second apparatus via a
wireless link, in case it is determined that a user can be assumed | ~ 122
to be looking at the device, as a criterion for the second apparatus
to activate a function of the device.

FIG. 2
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FIG. 3

Monitor, whether a notification is received from a first device via a
wireless link, the notification indicating that a user can be assumed 221
to be looking at a second device, wherein the second device is 4
physically unconnected to the first device.

v

Activate a predetermined function of the second device in case itis [~ 222
determined that a notification has been received indicating that a
user can be assumed to be looking at the second device.

FIG. 4
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Glasses
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Support preparatory actions

A 4

421~

Evaluate image data captured by camera to
check (or predict) whether stored image of phone
appears at predefined area to determine whether
user can be assumed to be looking at phone

A 4

422~

Send request to phone to activate flash flickering
in case it is determined that it can be assumed
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A 4

423\

Evaluate output of light sensor to determine
whether it detected predefined light
corresponding to activated flash.

A 4

424~

Send gaze detection indication to phone in case
output of light sensor indicates that it detected
predefined light corresponding to activated flash
aid.

A 4

425~

Evaluate image data captured by camera to
check whether stored image of phone disappears
from predefined area to determine whether user
can no longer be assumed to be looking at
phone

A 4

426~

Send averted gaze detection indication to phone
in case it is determined that a user can be
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