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Description

TECHNICAL FIELD

[0001] The present application generally relates to eye
tracking. In particular, though not exclusively, the present
application relates to contactless eye tracking.

BACKGROUND

[0002] Eyes of human beings move for various rea-
sons. There are voluntary movements and involuntary
movements. The tracking of the eye movements has var-
ious applications such as detecting drowsiness of drivers.
[0003] Eye tracking devices are often divided into con-
tacting and contactless devices. There are devices that
look into the eye using a camera system and deduce eye
movements from optical signals. There are also devices
in which a sensor is attached to the eye like a contact
lens, orin which electric changes about the eye are meas-
ured with pads connected to the skin around the eye.
[0004] WO-A-91/13584 discloses an apparatus com-
prising a capacitive sensor configured to detect move-
ments of an eye, a body configured to support the ca-
pacitive sensor and a driver configured to receive signals
from the sensor and to determine eye movements based
on the received signals.

SUMMARY

[0005] Various aspects of examples of the invention
are set out in the claims.

[0006] According to a first example aspect of the
present invention, there is provided an apparatus com-
prising:

transparent capacitive sensor;

a body configured to support the transparent capac-
itive sensor in front of an eye of a user; and
adriver configured to receive signals from the sensor
and to determine eye movements based on the re-
ceived signals,

the sensor being configured to detect movement of
the eye based on the electrostatic effect caused by
the bulge of the cornea.

[0007] The apparatus may be wearable by the user.
The apparatus may be wearable like eyeglasses.
[0008] The sensor may be made of transparent mate-
rial.

[0009] The sensor may be formed in a sheet of trans-
parent material. The sheet may also form the body.
[0010] The body may be supported by the nose of the
user and /or by one or two ears of the user.

[0011] The sensor may be integrated with a lens of
eyeglasses. Alternatively, the sensor may be attached
to a lens of eyeglasses or to a frame of eyeglasses so
that the sensor resides between the eye of the user and
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a lens of the eyeglasses, when the eyeglasses are worn
by the user.

[0012] The sensor may be attached to a display of vid-
eo glasses.

[0013] The sensor may be comprise transparent con-
ductive material selected from a group consisting of: In-
dium Tin Oxide; Carbon nanotube based conductive
coatings; films of graphene; thin metal films; inherently
conductive polymers (ICPs); aluminum zinc oxide (AZO),
gallium zinc oxide (GZO) or indium zinc oxide (1Z0O).

[0014] The sensor may be covered by a protective
coating.
[0015] The sensor may comprise two layers of trans-

parent conductive material sandwiching a layer of non-
conductive material.

[0016] The sensor may be attached to a lens of eye-
glasses by optical adhesive.

[0017] The apparatus may comprise a flexible printed
circuit (FPC) configured to operatively connect the sen-
sor to the driver.

[0018] The apparatus may comprise a printed wiring
board (PWB) configured to operatively connect the sen-
sor to the driver.

[0019] The apparatus may comprise a printed wiring
board (PWB) configured to operatively connect the sen-
sor to the driver.

[0020] The apparatus may comprise an analog-to-dig-
ital converter configured to convert analog signals pro-
duced by the sensor to digital signals.

[0021] The driver may comprise the analog-to-digital
converter.
[0022] The flexible printed circuit may comprise the

driver. Alternatively, the printed wiring board may com-
prise the driver.

[0023] The flexible printed circuit may comprise the an-
alog-to-digital converter. Alternatively, the printed wiring
board may comprise the analog-to-digital converter.
[0024] The apparatus may comprise a touch controller.
The touch controller may be configured to detecttouching
of the user at one or more touch sensitive areas in the
body and/or on the driver.

[0025] The apparatus may further comprise a heart-
beat detector. The heartbeat detector may be integrated
with or attached to the body. The heartbeat detector may
be arranged behind an ear of the user when the appara-
tus is worn by the user.

[0026] The body may be formed of eyeglass frames.
[0027] The body may be configured to support the
transparent capacitive sensor in front of the eye of a user
at a proximate distance. The proximate distance may be
such that the eyelash of the user does not reach to trans-
parent materials in front of the eye. The proximate dis-
tance may be such that the eyebrow of the user does not
reach to transparent materials in the visible field of the
eye. The proximate distance may correspond to the dis-
tance of normal eyeglass lenses from eyes.

[0028] The apparatus may comprise two of the sen-
sors. The apparatus may be configured support one of
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the sensors in front of each of two eyes of the user.
[0029] The apparatus may comprise a wired connec-
tion interface for connecting with an external device. The
apparatus may be configured to provide the external de-
vice with eye tracking signals corresponding to the de-
tected eye movements.

[0030] The apparatus may be configured to provide
the external device with eye tracking signals correspond-
ing to other sensory data collected by the apparatus, such
as heartbeat information or touch information.

[0031] The wired connection interface may comply
with a standard. The standard may be selected from a
group consisting of Inter-Integrated Circuit (12C) protocol,
Serial Peripheral Interface (SPI), Universal serial bus
(USB) and IEEE-1394.

[0032] Theapparatus maybe configured to receive op-
erating power from the external device.

[0033] The apparatus may comprise a wireless con-
nection interface for connecting with an external device.
The wireless connection interface may comply with a
standard. The standard may be selected from a group
consisting of: low power Bluetooth, IEEE 802.11 (wire-
less LAN), ultra-wide band (UWB) radio link, and Infrared
Data Association (IrDA) link.

[0034] According to a second example aspect of the
presentinvention, there is provided a method comprising:

supporting a transparent capacitive sensor in front
of an eye of a user;

sensing movementofthe eye of the userby the trans-
parent capacitive sensor and producing correspond-
ing signals; and

determining eye movements based on the produced
signals,

receiving signals from a transparent capacitive sen-
sor located in front of an eye of a user; and
determining movement of the eye based on the re-
ceived signals.

[0035] According to fourth example aspect of the
presentinvention, there is provided a computer program,
comprising:

code for receiving signals from a transparent capac-
itive sensor located in front of an eye of a user; and
code for determining movement of the eye based on
the received signal

when the computer program is run on a processor.

[0036] According to a fifth example aspect of the
present invention, there is provided an apparatus com-
prising:

means for transparent capacitive sensing;

body means for supporting the means for transpar-
ent capacitive sensingin front of an eye of auser; and
driver means for receiving signals from the transpar-
ent capacitive sensing means and for determining
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eye movements based on the received signals.

[0037] Any foregoing memory medium may comprise
a digital data storage such as a data disc or diskette,
optical storage, magnetic storage, holographic storage,
opto-magnetic storage, phase-change memory, resistive
random access memory, magnetic random access mem-
ory, solid-electrolyte memory, ferroelectric random ac-
cess memory, organic memory or polymer memory. The
memory medium may be formed into a device without
other substantial functions than storing memory or it may
be formed as part of a device with other functions, includ-
ing but not limited to a memory of a computer, a chip set,
and a sub assembly of an electronic device.

[0038] Differentnon-binding example aspects and em-
bodiments of the present invention have been illustrated
inthe foregoing. The above embodiments are used mere-
ly to explain selected aspects or steps that may be utilized
in implementations of the present invention. Some em-
bodiments may be presented only with reference to cer-
tain example aspects of the invention. It should be ap-
preciated that corresponding embodiments may apply to
other example aspects as well.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Foramore complete understanding of example
embodiments of the present invention, reference is now
made to the following descriptions taken in connection
with the accompanying drawings in which:

Figs. 1 and 2 show a schematic drawing of a head-
worn apparatus, when seen from front and side, re-
spectively;

Fig. 3 is a schematic drawing of layers of a transpar-
ent capacitive sensor according to an example em-
bodiment;

Fig. 4 is a schematic drawing of layers of a transpar-
ent capacitive sensor according to an example em-
bodiment;

Fig. 5 shows equipment suited for illustration of a
controller according to an example an example em-
bodiment of; and

Fig. 6 shows a schematic flow chart illustrating a
process according to an example embodiment.

DETAILED DESCRIPTON OF THE DRAWINGS

[0040] An example embodiment of the present inven-
tion and its potential advantages are understood by re-
ferring to Figs. 1 through 6 of the drawings.

[0041] Figs. 1 and 2 show a schematic drawing of a
head-worn apparatus 100, when seen from front and
side, respectively. The apparatus 100 comprises a trans-
parent capacitive sensor 102 supported by a body 101
or frame in front of an eye 112 of a user 110. The appa-
ratus 100 further comprises a driver 106 configured to
receive signals from the sensor 102 and to determine
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eye movements based on the received signals.

[0042] It is known that the human eye has a bulge at
the cornea. The sensor 102 can detect movement of the
eye 112 based on the electrostatic effect caused by the
bulge of the cornea of the eye 112.

[0043] The apparatus may be wearable by the user.
The apparatus may be wearable like eyeglasses.
[0044] The sensor 102 of Fig. 2 is made of transparent
conductive material so that the user 110 can see through
the sensor 102. For instance, the sensor can be formed
of a sheet of transparent conductive material. In an ex-
ample embodiment, unlike in Figs. 1 and 2, the sheet
also forms the body 101. Such a sheet can be attached
to the head e.g. by adhesive material such as glue or
tape or by forming it suitably to conform to the shapes of
the head so that the sheet attaches to the head sufficient-
ly to remain in place at least when the user 110 remains
still.

[0045] In an example embodiment and in Fig. 2, the
body 101 is supported by the nose 114 of the user and
/ or by one or two ears 116 of the user.

[0046] In an example embodiment and in Fig. 2, the
sensor is attached to a lens or to the frame of eyeglasses
so that the sensor 102 resides between the eye of the
user and a lens of the eyeglasses, when the eyeglasses
are worn by the user. In an alternate example embodi-
ment, the sensor is integrated with a lens of eyeglasses.
[0047] In an example embodiment and in Fig. 3, the
sensor 102 is adhesively attached to a lens of eyeglasses
on the side towards the eye. In such a case, the user
watches through a series of adjacent optically transpar-
ent layers of: protective coatings or layers 310 of thick-
ness d, (e.g. 0.056 mm), a first conductive transparent
layer 320, an insulating layer 330 such as a film of poly-
ethylene terephthalate (PET), glass or isotropic plastics
material and a second conductive transparent layer 340.
The first and second transparent conductive layers 320,
340 and the insulating layer 330 together form a sensor
102 of an example embodiment. The thickness of such
asensor 102is marked in Fig. 3 as d that is, for instance,
0.1 mm to 0.125 mm thick. Further, Fig. 3 shows an op-
tical adhesive layer 350 of, for instance, optically clear
adhesive (OCA) of thickness d5 that is, for example, 0.05
mm to 0.1 mm thick. Behind the adhesive layer 350, Fig.
3 shows the lens of the eyeglasses 104. It is understood
that through this description the presented examples of
thicknesses and compositions of various layers merely
represent particular example embodiments.

[0048] In an example embodiment, the transparent
conductive material is selected from a group consisting
of: Indium Tin Oxide; Carbon nanotube based conductive
coatings; films of graphene; thin metal films; inherently
conductive polymers (ICPs); aluminum zinc oxide (AZO),
gallium zinc oxide (GZO) or indium zinc oxide (1ZO).
[0049] The apparatus 100 comprises, in an example
embodiment, a flexible printed circuit (FPC) configured
to operatively connect the sensor 102 to the driver 106.
The flexible printed circuit can be used to enable hinging
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of the frame 101 as with normal eyeglasses. In an alter-
native embodiment, the apparatus 100 comprises a print-
ed wiring board (PWB) configured to operatively connect
the sensor 102 to the driver 104. In such an embodiment,
the frame 101 is not hinged or the driver 104 can be so
located that the frame 101 can be normally hinged. For
instance, the driver 104 can reside at a lower or upper
portion of a frame surrounding the lens 104 or in the mid-
dle part of the frame 101 bridging the left and right lenses
over the nose 114 of the user 110.

[0050] The apparatus 100 of Figs. 1 and 2 comprises
an analog-to-digital converter configured to convert an-
alog signals produced by the sensor 102 to digital signals.
The analog-to-digital converter is embodied in an exam-
ple embodiment in the driver 106. Alternatively, in other
example embodiments, the analog-to-digital converter
resides on the flexible printed circuit may comprise the
driver or on the printed wiring board. The driver can also
be either separated or combined with the flexible printed
circuit or with the printed wiring board.

[0051] In an example embodiment, the apparatus 100
further comprises a touch controller for detecting touch-
ing of the user at one or more touch sensitive areas of
the apparatus 100. The touch sensitive areas are provid-
ed in the body and/or on the driver. Thus, the user can
be allowed to provide commands or information by touch-
ing one or more parts of the apparatus 100. In anexample
embodiment, the commands in question can be restricted
to merely one command such as power on or power off.
In other example embodiments, the commands may re-
late to controls of an application running in the apparatus
100 or at an external device.

[0052] In an example embodiment, the apparatus 100
further comprises a heartbeat detector 108. In an exam-
ple embodiment and in Fig. 2, the heartbeat detector is
integrated with or attached to the body. The heartbeat
detector is shown in Fig. 2 arranged behind an ear of the
user when the apparatus is worn by the user.

[0053] In an example embodiment and in Fig. 2, the
body 101 is configured to support the transparent capac-
itive sensor 102 in front of the eye 112 of the user 110
at a proximate distance. The proximate distance is, for
instance, such thatthe eyelash ofthe user does notreach
to transparent materials in front of the eye. The proximate
distance can also be that long that the eyebrow of the
user does not reach to transparent materials in the visible
field of the eye. In an example embodiment and in Fig.
2, the proximate distance corresponds to the distance of
normal eyeglass lenses from the eyes 112 of the user
110.

[0054] In an example embodiment and in Figs. 1 and
2, the apparatus 100 comprises two of the sensors 102.
The apparatus 100 is then configured support one of the
sensors in front of each of two eyes of the user. In an
alternative two-eye implementation, the apparatus has
one extended sensor that extends over both eyes of the
user.

[0055] For communicating with external devices, the
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apparatus has a connection interface in some example
embodiments. Then, the apparatus can provide the ex-
ternal device with eye tracking signals corresponding to
the detected eye movements. The apparatus can also
be configured to provide the external device with eye
tracking signals corresponding to other sensory data col-
lected by the apparatus, such as heartbeat information
or touch information.

[0056] Inanexample embodiment, the communication
interface comprises a wired connection interface. The
wired connectioninterface is, for example, compliant with
a standard, such as Inter-Integrated Circuit (I12C) proto-
col, Serial Peripheral Interface (SPI), Universal serial bus
(USB) or IEEE-1394.

[0057] In an example embodiment, the apparatus is
configured to receive operating power from the external
device. The power can be received through the wired
communication interface. For instance, USB and IEEE-
1394 readily provide for power transfer simultaneously
with data transfer.

[0058] Inanexample embodiment, the communication
interface comprises a wireless connection interface. The
wireless connection interface is, for instance, compliant
with a standard such as low power Bluetooth, IEEE
802.11 (wireless LAN), ultra-wide band (UWB) radio link
or Infrared Data Association (IrDA) link.

[0059] The apparatus 100 or an external device com-
municatively connectable with the apparatus (wirelessly
or with wires) comprises in an example embodiment a
controller 500 configured to use eye tracking information
produced by the apparatus 100 for controlling an appli-
cation, function of a controllable entity or a service ac-
cordingly. Fig. 5 shows an example embodiment of
equipment suited for illustration of the controller. Fig. 5
can also be suited for illustration of the driver according
to some example embodiments.

[0060] The device 500 comprises a communication in-
terface 520, a processor 510 coupled to the communi-
cation interface module 520, and a memory 540 coupled
to the processor 510. The memory 540 comprises a work
memory and a non-volatile memory such as a read-only
memory, flash memory, optical or magnetic memory. In
the memory 540, typically at least initially in the non-vol-
atile memory, there is stored software 550 operable to
be loaded into and executed by the processor 510. The
software 550 may comprise one or more software mod-
ules and can be in the form of a computer program prod-
uct that is software stored in a memory medium. The
device 500 further comprises a 102 and a driver 570 each
coupled to the processor (when exemplifying the appa-
ratus 100, but not necessarily when exemplifying an ex-
ternal device).

[0061] It shall be understood that any coupling in this
document refers to functional or operational coupling;
there may be intervening components or circuitries in be-
tween coupled elements.

[0062] The communication interface module 520 is
configured to provide local communications over one or

10

15

20

25

30

35

40

45

50

55

more local links. The links may be wired and/or wireless
links. The communication interface 520 may further or
alternatively implement telecommunication links suited
for establishing links with other users or for data transfer
(e.g. using the Internet). Such telecommunication links
may be links using any of: wireless local area network
links, Bluetooth, ultra-wideband, cellular or satellite com-
munication links. The communication interface 520 may
be integrated into the device 500 or into an adapter, card
or the like that may be inserted into a suitable slot or port
of the device 500. While Fig. 5 shows one communication
interface 520, the device may comprise a plurality of com-
munication interfaces 520.

[0063] The processor 510 is, for instance, a central
processing unit (CPU), a microprocessor, a digital signal
processor (DSP), a graphics processing unit, an appli-
cation specific integrated circuit (ASIC), a field program-
mable gate array, a microcontroller or a combination of
such elements. Figure 5 shows one processor 510, but
the device 500 may comprise a plurality of processors.
[0064] As mentioned in the foregoing, the memory 540
may comprise volatile and a non-volatile memory, such
as a read-only memory (ROM), a programmable read-
only memory (PROM), erasable programmable read-on-
ly memory (EPROM), a random-access memory (RAM),
a flash memory, a data disk, an optical storage, a mag-
netic storage, a smart card, or the like. In some example
embodiments, only volatile or non-volatile memory is
present in the device 500. Moreover, in some example
embodiments, the device comprises a plurality of mem-
ories. In some example embodiments, various elements
are integrated. For instance, the memory 540 can be con-
structed as a part of the device 500 or inserted into a slot,
port, or the like. Further still, the memory 540 may serve
the sole purpose of storing data, or it may be constructed
as a part of an apparatus serving other purposes, such
as processing data. Similar options are thinkable also for
various other elements.

[0065] A skilled person appreciates that in addition to
the elements shown in Figure 5, the device 500 may com-
prise other elements, such as microphones, displays, as
well as additional circuitry such as further input/output
(I/0) circuitries, memory chips, application-specific inte-
grated circuits (ASIC), processing circuitry for specific
purposes such as source coding/decoding circuitry,
channel coding/decoding circuitry, ciphering/deciphering
circuitry, and the like. Additionally, the device 500 may
comprise a disposable or rechargeable battery (not
shown) for powering the device when external power if
external power supply is not available.

[0066] Fig. 6 shows a schematic flow chart illustrating
a process according to an example embodiment.
[0067] In step 610, the eye 112 moves i.e. turns in its
socket so that the bulging cornea moves with respect to
the sensor 102. In response, the sensor 102 detects 620
a change in the position of the cornea and produces re-
spective or respectively changed analogue signals to the
driver 104. The driver or an intervening analogue-to-dig-
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ital converter converts 630 the analogue signals into dig-
ital form. Armed with the digital signals, the driver 106
determines 640 how the eye 112 has moved and outputs
650 corresponding eye tracking information. The driver
106 or another entity of the apparatus 100 can also re-
ceive 660 other sensory information such as heartbeat
sensor information, microphone signals and / or touch
sensor information. In response, the driver 106 makes
sensory determinations 670 such as determination of
pulse of the user, surrounding noise (clapping of hands
sensory determination information is output 680 for use
of the controller 500, for instance.

[0068] The eye tracking information is used according
to different example embodiments various uses such as:

1. Activity Recognition

2. Advertising studies

3. Cognitive Studies

4. Communication systems for disabled

5. Computer usability studies

6. Enriched image and video communications where
eye movements indicate feelings or reactions
7. Fatigue Detection

8. Geriatric Research

9. In-vehicle Research

10. Medical Research

11. Training Simulators

12. Vehicle Simulators

13. Virtual Reality

[0069] Without in any way limiting the scope, interpre-
tation, or application of the claims appearing below, a
technical effect of one or more of the example embodi-
ments disclosed herein is that the eyes of a user can be
tracked with contactless arrangement. Another technical
effect of one or more of the example embodiments dis-
closed herein is that the contactless arrangement can be
portable. Another technical effect of one or more of the
example embodiments disclosed herein is that further
sensory determinations can be made in conjunction with
eye tracking.

[0070] Embodiments of the present invention may be
implemented in software, hardware, application logic or
a combination of software, hardware and application log-
ic. The software, application logic and/or hardware may
reside on a driver and/or on an external device commu-
nicatively connected with the driver. In an example em-
bodiment, the application logic, software or an instruction
set is maintained on any one of various conventional
computer-readable media. In the context of this docu-
ment, a "computer-readable medium" may be any media
or means that can contain, store, communicate, propa-
gate or transport the instructions for use by or in connec-
tion with an instruction execution system, apparatus, or
device, such as a computer, with an example of a com-
puter described and depicted in Fig. 5. A computer-read-
able medium may comprise a computer-readable stor-
age medium that may be any media or means that can
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contain or store the instructions for use by or in connec-
tion with an instruction execution system, apparatus, or
device, such as a computer.

[0071] If desired, the different functions discussed
herein may be performed in a different order and/or con-
currently with each other. Furthermore, if desired, one or
more of the above-described functions may be optional
or may be combined.

[0072] Although various aspects of the invention are
set out in the independent claims, other aspects of the
invention comprise other combinations of features from
the described embodiments and/or the dependent claims
with the features of the independent claims, and not sole-
ly the combinations explicitly set out in the claims.
[0073] Itis also noted herein that while the above de-
scribes example embodiments of the invention, these de-
scriptions should not be viewed in a limiting sense. Rath-
er, there are several variations and modifications which
may be made without departing from the scope of the
present invention as defined in the appended claims.

Claims
1. An apparatus, comprising:

a capacitive sensor (102);

a body (101) configured to support the capaci-
tive sensor; and

a driver (106) configured to receive signals from
the capacitive sensor and to determine eye
movements of a user based on the received sig-
nals;

wherein the sensor is configured to detect move-
ment of the eye;

characterized in that

the capacitive sensor is a transparent capacitive
sensor;

the body is configured to support the sensor in
front of an eye of a user; and

the sensor is configured to detect movement of
the eye based on electrostatic effect caused by
a bulge of eye cornea.

2. The apparatus of claim 1, wherein the apparatus is
wearable by the user.

3. Theapparatus of any of the preceding claims, where-
in the apparatus is wearable as eyeglasses.

4. Theapparatus ofany of the preceding claims, where-
in the apparatus is wearable as video glasses.

5. Theapparatus of any of the preceding claims, where-
in the sensor comprises two layers of transparent
conductive material sandwiching a layer of non-con-
ductive material.
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The apparatus of any of the preceding claims, con-
figured to track the eyes of a user with contactless
arrangement.

The apparatus of any of the preceding claims, where-
in the sensor is integrated with a lens of eyeglasses.

The apparatus of any of claims 1 to 6, wherein the
sensor is attached to a lens of eyeglasses or to a
frame of eyeglasses so that the sensor resides be-
tween the eye of the user and a lens of the eyeglass-
es, when the eyeglasses are worn by the user.

The apparatus of any of the preceding claims, further
comprising a touch controller that is configured to
detect touching of the user at one or more touch sen-
sitive areas in the body and/or on the driver.

The apparatus of any of the preceding claims, further
comprising a heartbeat detector.

The apparatus of claim 10 wherein the heartbeat de-
tector is integrated with or attached to the body.

The apparatus of any of the preceding claims, further
comprising a wireless connection interface for con-
necting with an external device.

A method comprising:

supporting a transparent capacitive sensor in
front of an eye of a user;

sensing movement of the eye of the user by the
transparent capacitive sensor and producing
corresponding signals; and

determining eye movements based on the pro-
duced signals based on electrostatic effect
caused by a bulge of eye cornea.

The method of claim 13 comprising performing the
method in an apparatus that is wearable by the user.

The method of claim 14, comprising tracking the
eyes of a user with contactless arrangement.

Patentanspriiche

1.

Vorrichtung, umfassend:

einen kapazitiven Sensor (102);

einen Korper (101), der dazu ausgelegt ist, den
kapazitiven Sensor zu tragen, und

einen Treiber (106), der dazu ausgelegt ist, Si-
gnale von dem kapazitiven Sensor zu empfan-
gen und Augenbewegungen eines Benutzers
basierend auf den empfangenen Signalen zu
bestimmen;
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10.

wobei der Sensor dazu ausgelegt ist, die Bewe-
gung des Auges zu erfassen;
dadurch gekennzeichnet, dass:

der kapazitive Sensor ein transparenter ka-
pazitiver Sensor ist;

der Kérper dazu ausgelegt ist, den Sensor
vor einem Auge eines Benutzers zu tragen;
und

der Sensor dazu ausgelegt ist, die Bewe-
gung des Auges basierend auf dem von ei-
ner Wélbung der Augenhornhaut verur-
sachten elektrostatischen Effekt zu erfas-
sen.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
von dem Benutzer getragen werden kann.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei die Vorrichtung als Brille getragen
werden kann.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei die Vorrichtung als Videobrille getra-
gen werden kann.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Sensor zwei Lagen von transpa-
rentem leitenden Material umfasst, die eine Lage
nichtleitendes Material umschlief3en.

Vorrichtung nach einem der vorhergehenden An-
spriiche, die dazu ausgelegtist, die Augen eines Be-
nutzers mittels einer beriihrungslosen Anordnung zu
verfolgen.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Sensor in einer Linse der Brille
integriert ist.

Vorrichtung nach einem der Anspriiche 1 bis 6, wo-
bei der Sensor an einer Linse der Brille oder an einer
Fassung der Brille angebracht ist, sodass sich der
Sensorzwischen dem Auge des Benutzers und einer
Linse der Brille befindet, wenn die Brille von dem
Benutzer getragen wird.

Vorrichtung nach einem der vorhergehenden An-
spriiche, ferner umfassend eine Berlhrungssteue-
rung, die dazu ausgelegt ist, die Berlihrung des Be-
nutzers in einem oder mehreren berihrungsemp-
findlichen Bereichen in dem Kdrper und/oder an dem
Treiber zu erfassen.

Vorrichtung nach einem der vorhergehenden An-
spriiche, ferner umfassend einen Herzschlagdetek-
tor.
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Vorrichtung nach Anspruch 10, wobei der Herz-
schlagdetektor in den Kdrper integriert oder daran
angebracht ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, ferner umfassend eine drahtlose Verbin-
dungsschnittstelle zum Verbinden mit einer externen
Vorrichtung.

Verfahren, umfassend:

Tragen eines transparenten kapazitiven Sen-
sors vor einem Auge eines Benutzers;
Erfassen der Bewegung des Auges des Benut-
zers durch den transparenten kapazitiven Sen-
sor und Erzeugen entsprechender Signale; und
Bestimmen von Augenbewegungen basierend
auf den erzeugten Signalen basierend auf dem
durch eine Wélbung der Augenhornhaut verur-
sachten elektrostatischen Effeki.

Verfahren nach Anspruch 13, umfassend das Durch-
fihren des Verfahrens in einer Vorrichtung, die von
dem Benutzer getragen werden kann.

Verfahren nach Anspruch 14, umfassend das Ver-
folgen des Auges eines Benutzers durch eine be-
rihrungslose Anordnung.

Revendications

1.

2,

Appareil, comprenant :

un capteur capacitif (102) ;

un corps (101) configuré pour supporter le cap-
teur capacitif ; et

un dispositif de commande (106) configuré pour
recevoir des signaux provenant du capteur ca-
pacitif et pour déterminer des mouvements ocu-
laires d’un utilisateur sur la base des signaux
regus ;

dans lequel le capteur est configuré pour détec-
ter un mouvement de l'oeil,

caractérisé en ce que :

le capteur capacitif est un capteur capacitif
transparent ;

le corps (101) est configuré pour supporter
le capteur devant un oeil d’'un utilisateur ; et
le capteur est configuré pour détecter ledit
mouvement de l'oeil sur la base d’un effet
électrostatique provoqué par un gonflement
de la cornée oculaire.

Appareil de la revendication 1, I'appareil étant por-
table par I'utilisateur.
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3.

10.

1.

12.

13.

14

Appareil de l'une quelconque des revendications
précédentes, I'appareil étant portable comme des
lunettes.

Appareil de 'une quelconque des revendications
précédentes, I'appareil étant portable comme des
lunettes vidéo.

Appareil de l'une quelconque des revendications
précédentes, dans lequel le capteur comprend deux
couches de matériau conducteur transparent entou-
rant une couche de matériau non conducteur.

Appareil de l'une quelconque des revendications
précédentes, configuré pour suivre les yeux d’un uti-
lisateur avec un agencement sans contact.

Appareil de 'une quelconque des revendications
précédentes, dans lequel le capteur estintégré a un
verre de lunettes.

Appareil de I'une quelconque des revendications 1
a 6, dans lequel le capteur est attaché a un verre de
lunettes ou a une monture de lunettes de telle sorte
que le capteur se trouve entre 'oeil de l'utilisateur et
un verre des lunettes, quand les lunettes sont por-
tées par l'utilisateur.

Appareil de 'une quelconque des revendications
précédentes, comprenanten outre un contrdleur tac-
tile qui est configuré pour détecter un toucher de
I'utilisateur dans une ou plusieurs zones sensibles
au toucher dans le corps et/ou sur le dispositif de
commande.

Appareil de l'une quelconque des revendications
précédentes, comprenant en outre un détecteur de
battements cardiaques.

Appareil de la revendication 10 dans lequel le dé-
tecteur de battements cardiaques est intégré ou at-
taché au corps.

Appareil de l'une quelconque des revendications
précédentes, comprenant en outre une interface de
connexion sans fil pour connexion a un dispositif ex-
terne.

Procédé comprenant :

le support d’'un capteur capacitif transparent de-
vant un oeil d’'un utilisateur ;

la détection d’'un mouvement de 'oeil de I'utili-
sateur par le capteur capacitif transparent et la
production de signaux correspondants ; et

la détermination de mouvements oculaires sur
la base des signaux produits sur la base d’'un
effet électrostatique provoqué par un gonfle-
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ment de la cornée oculaire.

14. Procédé de la revendication 13 comprenant la réa-
lisation du procédé dans un appareil qui est portable
par l'utilisateur.

15. Procédé de la revendication 14, comprenant le suivi
des yeux d’un utilisateur avec un agencement sans
contact.
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Fig. 3
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