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MULTIMODAL INTERACTION WITH NEAR-TO-EYE DISPLAY

Field of the Invention

The present application relates generally to a multimodal interaction
system for a near-to-eye display with the combination of a hand
gesture detector and a gaze tracker.

Background

Head-worn display i.e. near-to-eye display devices, particularly mobile
device eyewear, enable an individual to see natural or electronically
produced images while simultaneously allowing the individual to see
the real world through the display. In addition, head-worn display
devices may comprise technology allowing the individual to interact
with the display device, i.e. to control the device. Existing control
mechanisms may comprise, for example, motion sensors, gaze
tracking systems or touch sensors. However, existing control
mechanisms are often difficult, inconvenient or hard to use.

Summary

Now, an improved method and technical equipment implementing the
method have been invented. Various aspects of the invention include a
method, an apparatus and a computer program, which are
characterized by what is stated in the independent claims. Various
aspects of examples of the invention are set out in the claims.

According to a first aspect, a method is provided, comprising tracking
the gaze of an eye of a user by a first camera, wherein a position of the
gaze determines a place for the cursor on the screen of a near-to-eye

display (NED), wherein the movement of the gaze is configured to
move the cursor on the screen and when the movement of the gaze is

detected to be still or moving only slightly, observing a gesture of one
hand of the user by a second camera, and executing a further
operation if at least one gesture of the hand is detected.

l



According to an embodiment, the further operation depends on the
detected gesture. According to an embodiment, the detected gesture is

a movement of a fist, shaking of a palm or movement of a palm from or
to the second camera. According to an embodiment, the further
operation further depends on the position of the cursor on the screen of

the near-to-eye display. According to an embodiment, the further
operation is adjusting the position of the cursor on the screen of the

near-to-eye display on the basis of the relative movement of the hand if
the cursor is outside the area of a menu option or a functional icon

displayed on the screen. According to an embodiment, the further
operation is selecting a menu option or a functional icon displayed on

the screen of the near-to-eye display if the cursor is on the menu option

or functional icon. According to an embodiment, the further operation is

zooming in or out the view of the screen of the near-to-eye display.
According to an embodiment, the further operation is returning,
removing or deleting. According to an embodiment, the method further
comprises observing blinking of the eye of the user if no gesture of the

hand is detected and if the cursor is on the area of a menu option or a
functional icon displayed on the screen, and selecting the menu option
or the functional icon if blinking of the eye of the user is detected.

According to a second aspect, an apparatus is provided, comprising at
least one processor, at least one memory including a computer
program code for one or more program units, said at least one memory
and the computer program code being configured, with the processor,
to cause the apparatus to perform at least the foilowing: tracking of the
gaze of one eye of a user by a first camera, wherein a position of the
gaze determines a place for the cursor on a screen of a near-to-eye

display (NED) of the apparatus, wherein a movement of the gaze is

configured to move the cursor on the screen and when the movement
of the gaze is detected to be still or moving only slightly, observing a
gesture of one hand of the user by a second camera, and executing a

further operation if at least one gesture of the hand is detected.

According to an embodiment, the further operation depends on the
detected gesture. According to an embodiment, the detected gesture

may be the movement of a fist, the shaking of a palm and the



movement of a palm from or to the second camera. According to an

embodiment, the further operation further depends on the position of
the cursor on the screen of the near-to-eye display. According to an
embodiment, further operation is adjusting the position of the cursor on

the screen of the near-to-eye display on the basis of the relative

movement of the hand if the cursor is outside the area of a menu
option or a functional icon displayed on the screen. According to an

embodiment, further operation is selecting a menu option or a
functional icon displayed on the screen of the near-to-eye display if the
cursor is on the menu option or functional icon. According to an

embodiment, further operation is zooming in or out the view of the
screen of the near-to-eye display. According to an embodiment, the

further operation is returning, removing or deleting. According to an

embodiment, the computer program code is further configured, with the
processor, to cause the apparatus to perform observing blinking of the
eye of the user if no gesture of the hand is detected and if the cursor is

on the area of a menu option or a functional icon displayed on the
screen, and selecting the menu option or functional icon of the cursor
on the screen of the near-to-eye display if blinking of the eye of the
user is detected. According to an embodiment, said apparatus is a

near-to-eye display (NED) device. According to an embodiment, said

near-to-eye display device is a mobile phone. According to an

embodiment, the near-to-eye display device is a terminal device for a
mobile phone.

According to an embodiment, a computer program product including

one or more sequences of one or more instructions which, when

executed by one or more processors, cause an apparatus to perform at
least the following: tracking the gaze of an eye of a user by a first
camera, wherein a position of the gaze determines a place for the
cursor on a screen of a near-to-eye display (NED), wherein movement
of the gaze is configured to move the cursor on the screen and when
the movement of the gaze is detected to be still or moving only slightly,

observing a gesture of one hand of the user by a second camera, and

executing a further operation if at least one gesture of the hand is

detected.



According to an embodiment, the further operation depends on the
detected gesture. According to an embodiment, the detected gesture
may be the movement of a fist, the shaking of a palm or the movement
of a palm from or to the second camera. According to an embodiment,
the further operation further depends on the position of the cursor on

the screen of the near-to-eye display. According to an embodiment, the

further operation is adjusting the position of the cursor on the screen of
the near-to-eye display on the basis of the relative movement of the
hand if the cursor is outside the area of a menu option or a functional
icon displayed on the screen. According to an embodiment, the further
operation is selecting a menu option or a functional icon displayed on

the screen of the near-to-eye display if the cursor is on the menu option
or functional icon. According to an embodiment, the further operation is

zooming in or out the view of the screen of the near-to-eye display.
According to an embodiment, the further operation is returning,
removing or deleting. According to an embodiment, the computer
program code is further configured, with the processor, to cause the
apparatus to perform observing blinking of the eye of the user if no

gesture of the hand is detected and if the cursor is on the area of a
menu option or a functional icon displayed on the screen, and selecting
the menu option or the functional icon if blinking of the eye of the user
is detected. According to an embodiment, the apparatus is a near-to-
eye display (NED) device. According to an embodiment, the near-to-
eye display device is a mobile phone. According to an embodiment, the
near-to-eye display device is a terminal device for a mobile phone.

According to a third aspect, a computer program is provided,
comprising one or more instructions which, when executed by one or
more processors, cause an apparatus to perform:

According to an embodiment, an apparatus, comprising tracking the
gaze of one eye of a user by a first camera, wherein a position of the
gaze determines a place for the cursor on a screen of a near-to-eye
display (NED), wherein the movement of the gaze is configured to
move the cursor on the screen and when the movement of the gaze is



detected to be still or moving only slightly, observing the gesture of one
hand of the user by a second camera, and executing a further

operation if at least one gesture of the hand is detected.

Description of the Drawings

For more complete understanding of example embodiments of the
present invention, reference is now made to the following description

taken in connection with the accompanying drawings in which:

Fig. 1 shows a flow chart of a method for interacting with a near-
to-eye display device according to an embodiment;

Fig. 2 shows a suitable apparatus for implementing embodiments
of the invention;

Fig. 3 shows a flow chart of a method for controlling user interface
of a NED device according to an embodiment;

Fig. 4 shows a flow chart of a method for generating a command
for controlling the position of a cursor on a screen of a NED

device according to an embodiment; and

Fig. 5 shows a flow chart of a method for generating a command

for controlling the user interface control system of a NED

device according to an embodiment.

Detailed Description of the Embodiments

A near-to-eye display (NED) device control system for implementing
embodiments of the invention may comprise at least two

heterogeneous cameras. The first camera may be an inside-looking

infrared video camera that may track the gaze of one eye of a user of
the NED. A cursor is arranged at the view point of the eye on a see-
through screen, wherein the screen is at least part of at least one lens
of the NED. On the base of a position and/or movement of the eye and



the view point, the cursor positions and moves simultaneously on the
see-through screen; in other words, the positioning and the movement

of the cursor can be controlled by gaze tracking. When the view point
(gaze) is detected to be moving, the cursor follows the view point.

When the view point (gaze) is moving slow enough i.e. the gaze
movement is so slow that the cursor moves only slightly or the gaze is

substantially motionless, the second camera may be activated. The

second camera may be any video camera that may be trained on a
hand of the user; in other words, the second camera may be a so
called side down-looking camera observing gestures of the hand.

When at least one gesture is detected by the second camera after
activation, the second camera may inform the user interface (Ul)
software that a hand gesture has been detected and hand gesture
control will be activated. Thus, when the second camera detects the
hand, the manual control takes over the gaze control. And on the other
hand, when the hand disappears from the view of the second camera,

the gaze reassumes the control of the Ul.

The Ul software generates a command for a processor on the basis of
the detected hand gesture. The type of the command may depend on

the gesture but also on the position of the cursor on the screen. If the
cursor is outside the area of a menu option, a functional icon or any
other selectable point displayed on the screen, the control system may
use the hand gesture detector to adjust the cursor position, for example,
onto the functional icon, through computation of hand palm movement.
Thus, the cursor may be repositioned on the basis of the hand
movement.

However, if the cursor is overlaid on the functional icon, the menu
option or any other selectable point when a hand gesture is detected
by the hand gesture detector, the gesture can be used for selecting or
confirming the menu option or any other selectable point. For example,
if a hand grabbing gesture is detected, a selection or a confirmation
command to select the icon on which the cursor was overlaid can be
made. However, if any hand gesture is not detected by the hand

gesture detector and the cursor is overlaid on the functional icon, the



menu option or any other selectable point, it is also possible to use the

first camera, the gaze tracker, for the selection or confirmation
command. Then a blink of an eye when exceeding a certain threshold

time (the eye should be closed long enough) or a certain movement of
an eye detected by the gaze tracker as well as head gestures, such as

nods of a user detected by an acceleration sensor and teeth biting
detected by a microphone or E G sensor, can be used for the

selection or confirmation command. Also, spoken commands may be
utilized for selection or confirmation.

In addition, by other hand gestures than grabbing, it is possible to
create any type of commands for Ul control. Those commands may be

any type of commands used in regular user interfaces, for example
deletion, dragging or cancellation commands. The types of the
gestures representing the commands are not restricted in any way, for
example it is possible that a hand grasping gesture means zooming
instead of selection or confirmation, etc.

An example embodiment of the present invention and its potential
advantages are understood by referring to figures 1 through 5 of the
drawings.

Fig. 1 shows a flow chart of a method for interacting with a near-to-eye
display device according to an embodiment. In step 0 , the gaze
tracker i.e. a first camera, an infrared camera, of a near-to-eye display
(NED) device suitable for creating video streams tracks gaze of a user
of the NED device. The position of the gaze determines the place for

the cursor on the screen of the near-to-eye display; in other words, the
cursor is arranged at the view point of the eye on the see-through
screen of the NED. A movement of the gaze and view point moves the
cursor on the screen in step 120, a hand gesture detector observes
the gesture or gestures of a hand of the user after the gaze tracker has

observed that the gaze stays still or moves only slightly, wherein the
hand gesture detector may be a second camera of the NED device, for

example a camera suitable for generating video streams of the hand of

the user. When at least one gesture is detected by the second camera,
the second camera may inform the user interface (Ul) software that a



hand gesture has been detected and hand gesture control will be

activated and the manual control takes over the gaze control. On the
basis of detections by the hand gesture detector, the device may
continue with further method steps.

Fig. 2 shows a suitable apparatus for implementing embodiments of

the invention. The apparatus 200 may for example be a terminal device
i.e. a near-to-eye display (NED) for a mobile device or a NED device
acting as a mobile phone or a smart phone. As shown in Fig. 2, the
apparatus 200 contains a memory 201 , at least one processor 202 and

203, and a computer program code 204 residing in the memory 201 for
implementing, for example, the functionalities of a software application,
such as the user interface of an operating system or a browser. The

apparatus 200 comprises at least two cameras 205 and 206 for
capturing image data, for example, video streams. The camera 205
may be inside-looking, i.e. an infrared camera looking towards the user

of the device and arranged for gaze tracking. The camera 206 may be

side down-looking, trained on one hand of the user and arranged for
hand gesture tracking. The apparatus 200 may also comprise a screen
i.e. a display 207, for example a see-through screen, for viewing a

graphical user interface. The lenses of the ear-to-eye device 200 may
act as see-through screens. It is also possible that only part of one lens

is used as a screen or that only one lens is used as a screen. The
apparatus 200 may also contain one or more wireless or wired
microphones or any suitable audio input which may be digital or
analogue signal input attached thereto. In addition, the apparatus 200

may also comprise a rechargeable battery (not shown) or another
suitable mobile energy device, such as a solar cell, fuel cell or

clockwork generator. The apparatus 200 may further comprise an

infrared port for short range line of sight communication to other
devices. The infrared port may be used for obtaining i.e. receiving
media content to be tagged. In other embodiments, the apparatus 200
may further comprise any suitable short range communication solution,
such as for example a Bluetooth or Bluetooth Smart wireless
connection or a USB / firewire wired connection. In addition, when the
NED acts as a display for a mobile device, there may be wired or

wireless connection between the NED and the mobile device.



The apparatus 200 may be connected via a fixed network, such as the
Internet or a local area network, or a mobile communication network,
such as the Global System for Mobile communications (GSM) network,
3rd Generation (3G) network, 3.5th Generation (3.5G) network, 4th

Generation (4G) network, Wireless Local Area Network (WLAN),

Bluetooth®, or other contemporary and future networks to other

devices. Different networks may be connected to each other by means
of a communication interface. The networks comprise network
elements, such as routers and switches for processing data (not
shown), and communication interfaces, such as the base stations in

order to provide access to the network for the different devices, and the
base stations may be themselves connected to the mobile network via

a fixed connection or a wireless connection.

Figure 3 shows a flow chart of a method for controlling the user

interface of a NED device according to an embodiment. In step 300, an
inside-looking camera, a gaze tracker, tracks a gaze of a user and a
gaze tracker software controls a view point on the screen of the NED,
so that the cursor position on the screen will mainly refer to the view
point. In step 3 10 , hand gestures are observed by a side down-looking
camera, a hand gesture detector after the gaze is detected to move

only slightly or to stay substantially still. In step 3 15 , it is determined by
the hand gesture detector software if a hand gesture is detected i.e. if
the hand of the user is moving. If it is determined in step 3 5 that a
hand gesture is not detected, the gaze tracker continues to track the
gaze, and the cursor will continue following the view point of the gaze
in step 320. However, if it is determined in step 3 that a hand gesture
is detected, the hand gesture is recorded into a memory of the NED

device in step 330. In step 340, the position of the cursor V(x0,y0) is

obtained and recorded by the Ul software of NED. In step 345 it is

determined if the cursor is on any functional icon, a menu option or any
other selectable point. If it is determined in step 345 that the cursor is

not on any functional icon or a menu option, the method continues to
cursor positioning method in step 350. The cursor positioning method
is disclosed in context with figure 4 . However, if it is determined in step
345 that the cursor is on some functional icon or a menu option, the



method continues to a command generating method in step 360. This
command generating method is disclosed in context with figure 5 .

Figure 4 shows a flow chart on a method for generating a command for

controlling the position of a cursor on the screen of a NED device
according to an embodiment. In this embodiment, the positioning is

performed on the basis of detected hand gesture in a case where the
cursor is not overlaid on any functional icon or a menu option; that is,

any functional icon or menu option is not selectable at the current
position of the cursor. The position of the view point, i.e. the position of

the cursor, V(x0,y0) is obtained and recorded in step 340 of figure 3
into a memory of the NED device. The detected hand gesture is

recorded (step 330 of figure 3). In step 4 0, the first position of a hand
palm P(x1 , y 1) in the hand gesture is obtained and recorded. In step

420, the second position of the hand palm P(x2, y2) in the hand

gesture is obtained and recorded. In step 430, that relative movement

of that hand palm P(Ax,Ay) in the hand gesture is computed on the

base of the first position and second position of the hand palm, ∆χ=χ2-

x 1 and Ay=y2-y1 . In step 440, the cursor is positioned on the screen on

the basis of the relative movement of the hand palm Ρ(∆χ, Ay). The
new position of the cursor is then V(x, y), wherein χ=χ0+∆χ and
y=y0+yx. However, it should be noted that ∆χ and/or Ay may be zero,

when the position of the cursor is not changed. Thus, by the hand palm
movement, it is possible to move the position of the cursor, when the

gaze is tracked to be motionless or it moves only slightly. However, it is

also possible to determine a new position for the cursor on the basis of
another gesture than the movement of the hand palm, for example, on

the basis of the movement of the thumb.

Figure 5 shows a flow chart on a method for generating a command for

the user interface control system of a NED device according to an

embodiment. In this embodiment, the command generation is

performed on the basis of a detected hand gesture or eye blinking in a

case where the cursor is overlaid on a functional icon or a menu option,

that is, any functional icon or menu option is selectable at the current

position of the cursor. In step 5 10 , a side down-looking video camera is

detecting gestures of the hand. In step 515, it is determined if a hand



gesture is detected by the side down-looking camera. If a hand gesture
is detected in step 515, the software of the NED creates a
selecting/confirmation command in step 520 on the basis of the hand
gesture. However, if it is determined in step 5 15 that no hand gesture is

detected, the gaze tracker continues gaze tracking in step 530. In step
535 it is determined if the gaze tracker detects a blink of an eye that
exceeds a threshold time. If a blink of an eye is detected by the gaze
tracker in step 535, the software of the NED device creates a
selecting/confirmation command in step 540. If no blink of the eye is

detected by the gaze tracker in step 535, the gaze tracker device may
continue to track the gaze. However, it is also possible to activate
some other sensor than the gaze tracker in step 530, for example, a
microphone, an acceleration sensor or EMG sensor and to create a
command for NED device on the basis of their inputs.

Thus, the method controlling the Ul system of a near-to-eye device is a
multimodal interaction system with the combination of a hand gesture
detector and a gaze tracker. Screen cursor positioning and movement
can be controlled by gaze tracking as the dominant modality through
the inside-looking camera, while the selection/confirmation command is

mainly generated by a hand grasping gesture through the side down-
looking camera. Before any Ul command is generated for applying to
the interaction, the system will select the dominant modality for
interaction.

In the implementation of this multimodal interaction system, it is

important to ensure a reliable hand detector and gaze tracker. An
overview of how to use HOG and SVM for hand and gaze tracking will

be explained in more detailed below:

The process for hand or gaze may be detached into two separate parts:

hand detector training and hand tracking or gaze detector training and

gaze tracking.

Hand detector training may comprise: A large scale of hand samples
and backgrounds which are collected as training data; HOG is applied



on the data to extract features for sample description; and All HOG
features are inputted into SVM learner to learn hand detector.

Hand tracking may comprise following steps: For each video frame,

pyramid scanning is employed to generate the pool of detection

windows within image scale space; and HOG features are extracted
from each detection window and then pushed into hand detector to
confirm the current detection window is hand or not.

The process for a gaze may work in the same way as the process for a
hand. However, in the gaze process there is an additional last step,
where the gaze ellipse and two brightest reflection dots are detected
within the located gaze region, and then both the gaze ellipse and the

two brightest reflection dots are used to position the view point on the

NED screen.

In summary, there are two steps in the hand and gaze tracking
framework, namely HOG based feature extraction and SVM based

classification.

HOG based feature extraction

In hand or gaze tracking, discriminative features are extracted from
images to make differentiations between hands or gazes and
backgrounds. Different from other feature extraction methods, HOG
makes statistics on occurrences of gradient orientation within local

image regions so as to be capable of macro edge extraction and
upholding invariance to geometric and photometric transformations.

Considering that both human hands and gazes have clear contour

structures, HOG is adaptive in feature description of them. The method
of HOG to extract features from hand or gaze images according to an

embodiment is disclosed below: The method may comprise following

steps:

- Calculate the gradient magnitude and its orientation of each

image pixel from a hand or gaze image;



Quantize the gradient orientation into 9 bins with linear
interpolation weighted by its gradient magnitude for each pixel;

Divide the image into 12x12 blocks by sliding the block window
through the whole image, wherein one block lays an overlaying of half
the window size between two adjacent blocks;

Decompose each block into four 6*6 cells and for each ceil,

compute the orientation histogram with 9 bins, based on the quantized
orientation of each pixel inside the cell and the distance between the
pixel position and the cell center for forming a HOG feature vector of 36

bins for each block.
Normalize the 36 bin vector with its normal value and

concatenating all HOG feature vectors extracted from all image blocks
to form the final HOG representation with the dimension of 36* N.

This method for extracting features from hand images mainly employs
the mechanism of weighted histogram statistics on local image regions.

SV based classification

To realize reliable hand or gaze tracking in multimodal interaction, it

may be advantageous to learn statistical models from a large scale of
training samples to differentiate between a hand or gaze object and

other background objects. In detail, the learning of hand and gaze
detectors based on HOG+SVM may comprise following steps:

Extract HOG features from training comprising hand/non - hand
or gaze/non - gaze images as training data;

Select randomly more than 20,000 hand or gaze images as a

positive training set, together with more than 40,000 non-hand or non-

gaze images as an initial negative set;
A preliminary hand or gaze detector is trained by SVM, and then

collect all false alarms from the training set as "hard examples";
The final hand or gaze detector can be derived by applying SVM

once more time on the same positive training set and the augmented
negative set by incorporating the initial negative set and "hard
examples" are established on the motion analysis of hands and gazes,

so the performance relies on the reliable hand detection and gaze



tracking to make users feel comfortable in user interaction. It is

possible to use, for example, Histogram of Oriented Gradient (HOG)
and Support Vector Machine (SVM) methods to locate hands and

gazes from video streams captured by the cameras mounted on NED.

After the configuration of hand and gaze detectors, real-time hand or
gaze detection and tracking become possible by applying them to find

precise locations of hands or gazes from video streams as in

multimodal interaction with NED. It may employ a standard object
detection framework by sliding the detection window through the frame
of figure. For each sliding window, HOG features may be extracted
from it and then input into learned SVM detectors to confirm whether
the current sliding window contains hand or gaze or not.

However, it may also be possible to use the some other methods than
HOG and SVM to detect hands and track gazes.

In user interaction through multimodalities, based on the motion
analysis of detected eye gazes and hands, the system will select the
dominant modality for interaction, for example, for re-positioning the
cursor or generating commands. In the multimodal interaction system,
if the view point of an eye gaze is moving, the screen cursor will follow
the view point and the interaction system detects a hand grabbing
gesture. With these operations, it is possible to enable a flexible
multimodal interaction environment for NED with Ul commands for user.

The various embodiments of the invention can be implemented with the
help of a computer program code that resides in a memory and causes
the relevant apparatuses to carry out the invention. For example, a
NED device may comprise circuitry and electronics for handling,
receiving and transmitting data, a computer program code in a memory,
and a processor that, when running the computer program code,

causes the NED device to carry out the features of an embodiment. Yet
further, a network device may comprise circuitry and electronics for
handling, receiving and transmitting data, a computer program code in

a memory, and a processor that, when running the computer program



code, causes the network device to carry out the features of an

embodiment.

It is obvious that the present invention is not limited solely to the above-
presented embodiments, but it can be modified within the scope of the
appended claims.



WHAT IS CLAIMED IS:

1. A method, comprising:

tracking the gaze of an eye of a user by a first camera, wherein a
position of the gaze determines a place for the cursor on the screen of
a near-to-eye display (NED), wherein the movement of the gaze is

configured to move the cursor on the screen and when the movement
of the gaze is detected to be still or moving only slightly,

observing a gesture of one hand of the user by a second camera, and

executing a further operation if at least one gesture of the hand is

detected.

2 . A method according to claim 1, wherein the further operation
depends on the detected gesture.

3 . A method according to claim 1 or 2 , wherein the detected gesture is

a movement of a fist, shaking of a palm or movement of a palm from or
to the second camera.

4. A method according to claim 1, 2 or 3, wherein the further operation
further depends on the position of the cursor on the screen of the near-
to-eye display.

5 . A method according to any of the claims 1 to 4 , wherein the further
operation is:

adjusting the position of the cursor on the screen of the near-to-eye
display on the basis of the relative movement of the hand if the cursor
is outside the area of a menu option or a functional icon displayed on

the screen.

6 . A method according to any of the claims 1 to 4, wherein the further
operation is:



selecting a menu option or a functional icon displayed on the screen of
the near-to-eye display if the cursor is on the menu option or functional
icon.

7. A method according to any of the claims 1 to 4 , wherein the further
operation is:

zooming in or out the view of the screen of the near-to-eye display.

8. A method according to any of the claims 1 to 4 , wherein the further
operation is:

returning, removing or deleting.

9 . A method according to claim 1, further comprising:

observing blinking of the eye of the user if no gesture of the hand is

detected and if the cursor is on the area of a menu option or a
functional icon displayed on the screen, and

selecting the menu option or the functional icon if blinking of the eye of
the user is detected.

10. An apparatus comprising at least one processor, at least one
memory including a computer program code for one or more program
units, said at least one memory and the computer program code being

configured, with the processor, to cause the apparatus to perform at
least the following:

tracking of the gaze of one eye of a user by a first camera, wherein a
position of the gaze determines a place for the cursor on a screen of a
near-to-eye display (NED) of the apparatus, wherein a movement of
the gaze is configured to move the cursor on the screen and when the
movement of the gaze is detected to be still or moving only slightly,

observing a gesture of one hand of the user by a second camera, and



executing a further operation if at least one gesture of the hand is

detected.

11. An apparatus according to claim 10 , wherein the further operation
depends on the detected gesture.

12 . An apparatus according to claim 10 or 11, wherein the detected
gesture may be the movement of a fist, the shaking of a palm and the
movement of a palm from or to the second camera.

3 . An apparatus according to claim 10 , 11 or 12, wherein the further
operation further depends on the position of the cursor on the screen of
the near-to-eye display.

4 . An apparatus according to any of the claims 0 to 14, wherein the

further operation is:

adjusting the position of the cursor on the screen of the near-to-eye
display on the basis of the relative movement of the hand if the cursor
is outside the area of a menu option or a functional icon displayed on

the screen.

15 . An apparatus according to any of the claims 10 to 14, wherein the
further operation is:

selecting a menu option or a functional icon displayed on the screen of
the near-to-eye display if the cursor is on the menu option or functional
icon.

16. An apparatus according to any of the claims 10 to 4 , wherein the
further operation is:

zooming in or out the view of the screen of the near-to-eye display.

17. An apparatus according to any of the claims 0 to 14, wherein the

further operation is:



returning, removing or deleting.

8 . An apparatus according to claim 0 , wherein the computer program
code is further configured, with the processor, to cause the apparatus
to perform:

observing blinking of the eye of the user if no gesture of the hand is

detected and if the cursor is on the area of a menu option or a
functional icon displayed on the screen, and

selecting the menu option or functional icon of the cursor on the screen
of the near-to-eye display if blinking of the eye of the user is detected.

9 . The apparatus according to any of the claim 0 to 18, wherein said

apparatus is a near-to-eye display (NED) device.

20. The apparatus according to claim 19, wherein said near-to-eye
display device is a mobile phone.

2 1. The apparatus according to claim 19 , wherein said near-to-eye
display device is a terminal device for a mobile phone.

22. A computer program product including one or more sequences of
one or more instructions which, when executed by one or more pro-
cessors, cause an apparatus to perform at least the following:

tracking the gaze of an eye of a user by a first camera, wherein a
position of the gaze determines a place for the cursor on a screen of a
near-to-eye display (NED), wherein movement of the gaze is

configured to move the cursor on the screen and when the movement

of the gaze is detected to be still or moving only slightly,

observing a gesture of one hand of the user by a second camera, and

executing a further operation if at least one gesture of the hand is

detected.



23. A computer program product according to claim 22, wherein the
further operation depends on the detected gesture.

24. A computer program product according to claim 22 or 23, wherein
the detected gesture may be the movement of a fist, the shaking of a
palm or the movement of a palm from or to the second camera.

25. A computer program product according to claim 22, 23 or 24,

wherein the further operation further depends on the position of the

cursor on the screen of the near-to-eye display.

26. A computer program product according to any of the claims 22 to
25, wherein the further operation is:

adjusting the position of the cursor on the screen of the near-to-eye
display on the basis of the relative movement of the hand if the cursor
is outside the area of a menu option or a functional icon displayed on

the screen.

27. A computer program product according to any of the claims 22 to
25, wherein the further operation is:

selecting a menu option or a functional icon displayed on the screen of
the near-to-eye display if the cursor is on the menu option or functional
icon.

28. A computer program product according to any of the claims 22 to
25, wherein the further operation is:

zooming in or out the view of the screen of the near-to-eye display.

29. A computer program product according to any of the claims 22 to

25, wherein the further operation is:

returning, removing or deleting.



30. A computer program product according to claim 22, wherein the
computer program code is further configured, with the processor, to
cause the apparatus to perform:

observing blinking of the eye of the user if no gesture of the hand is

detected and if the cursor is on the area of a menu option or a
functional icon displayed on the screen, and

selecting the menu option or the functional icon if blinking of the eye of
the user is detected.

3 1. A computer program product according to any of the claims 22 to

30, wherein said apparatus is a near-to-eye display (NED) device.

32. A computer program product according to claim 3 1 , wherein said
near-to-eye display device is a mobile phone.

33. A computer program product according to claim 3 1 , wherein said
near-to-eye display device is a terminal device for a mobile phone.

34. An apparatus, comprising:

tracking the gaze of one eye of a user by a first camera, wherein a
position of the gaze determines a place for the cursor on a screen of a
near-to-eye display (NED), wherein the movement of the gaze is

configured to move the cursor on the screen and when the movement
of the gaze is detected to be still or moving only slightly,

observing the gesture of one hand of the user by a second camera,
and

executing a further operation if at least one gesture of the hand is

detected.
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