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A scene image analysis module

FIELD OF THE INVENTION

The invention relates to an analysis module arranged to generate feedback to a
user of a head mounted device based on the analysis of scene images.
The invention further relates to a head mounted device comprising an analysis

module according to the invention.

BACKGROUND OF THE INVENTION

Usually, visually-impaired persons need a visual help and/or an audio help to
better apprehend the real world.

A head mounted device may fulfill such requirements.

However, actual head mounted devices are not optimized to analyze the
environment facing the user of such head mounting device. Indeed, such devices
comprise long computing times, extended response time to the user and manual
confirmation. Moreover, such devices are not adapted to the user’s viewing ability.

Therefore, there is a need to provide a head-mounted device adapted to a user
and in particular adapted to automatically analyze scene images facing the user based on

identified predefined elements according to the user’s viewing ability.

SUMMARY OF THE INVENTION

To this end, the invention proposes an analysis module comprising:

- a communication component arranged to receive scene images from a scene
camera mounted on a head mounted device, the scene images corresponding to images
of the environment facing the user of the head mounted device when worn by the user,

- an image analysis component arranged to identify at least one predefined
clement from a list of predefined elements in a predefined analyzing zone of the images
received from the scene camera and to analyze at least part of the scene images based on

the identified at least one predefined element, and
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- a feedback component arranged to generate feedback data based on the analyze

of at least part of the scene images and to send such data to the user of the head

mounted device.

Advantageously, the analysis module according to the invention allows a

relevant analysis of the environment facing the user of the head mounted device.

Indeed, the image analysis component and the feedback component allows an

automatic, fast and optimized analysis of the scene images facing the user of a head

mounted device based on a predefined element according to the user’s needs.

According to embodiments, the analysis module according to the invention may

further comprise one or any possible combination of the following features:

the communication component is arranged to receive scene images in real time,
the image analysis component is arranged to identify at least one predefined
clement and analyze at least part of the scene images in real time and the
feedback component is arranged to generate and send feedback data in real time;
and/or

the image analysis component is arranged to analyze at least part of the scene
images upon identification of the at least one predefined element in the
predefined analyzing zone over a predefined period of time; and/or

the image analysis component is arranged to analyze at least part of the scene
images upon confirmation from the user of the head mounted device; and/or

the analysis module further comprises a head movement detection component
arranged to detect head movement of the user of the head mounted device and
wherein the image analysis component is arranged to analyze at least part of the
scene images upon detection a stabilized head posture of the user; and/or

the analysis module further comprises an eye tracking device arranged to track
eye movements of the user of the head mounted device and wherein the image
analysis component is arranged to analyze at least part of the scene images upon
detection that the user is gazing in a direction corresponding to the predefined
analyzing zone; and/or

the predefined element comprises at least written characters and the analysis of

the scene images comprises at least text recognition; and/or
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the predefined element comprises at least human face and the analysis of the
scene images comprises at least face recognition; and/or

the predefined element comprises at least traffic light and the analysis of the
scene images comprises at least color recognition; and/or

the predefined element comprises at least street sign and the analysis of the
scene images comprises at least text and/or sign recognition; and/or

the feedback component is arranged to provide a visual feedback to the user by
applying an image processing on the scene images receive from scene camera of
the head mounted device; and/or

the feedback component is arranged to provide a visual feedback to the user by
applying an image processing on the scene images receive from scene camera of
the head mounted device; and/or

the image processing is selected in the list comprising: magnifying, edge
enhancing, color remapping, text recognition, pattern recognition, contrast
enhancement and brightness enhancement; and/or

the feedback component is arranged to provide an audio feedback to the user.

The invention also relates to a head mounted device comprising:

- aframe adapted to be worn on the head of a user,

- ascene camera fixed to the frame and adapted to acquire scene images of the
environment facing the user when the head mounted device is being worn,
and

- a communication unit arranged to send the scene images to an analysis

module according to any of the preceding claims.

According to embodiments, the head mounted device according to the invention

may further include one or any possible combination of the following features:

- the head mounted device further comprises an analysis module according to
the invention,

- the head mounted device further comprises an output device arranged to
output a signal to the user based on the feedback data sent by the feedback
component,

- the output device is a display device and/or an audio output device.
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Unless specifically stated otherwise, as apparent from the following discussions,
it is appreciated that throughout the specification discussions utilizing terms such as
"computing", "calculating”", or the like, refer to the action and/or processes of a
computer or computing system, or similar electronic computing device, that manipulate
and/or transform data represented as physical, such as electronic, quantities within the
computing system's registers and/or memories into other data similarly represented as
physical quantities within the computing system's memories, registers or other such
information storage, transmission or display devices.

Embodiments of the present invention may include apparatuses for performing
the operations herein. This apparatus may be specially constructed for the desired
purposes, or it may comprise a general purpose computer or Digital Signal Processor
("DSP") selectively activated or reconfigured by a computer program stored in the
computer. Such a computer program may be stored in a computer readable storage
medium, such as, but is not limited to, any type of disk including floppy disks, optical
disks, CD-ROMs, magnetic-optical disks, read-only memories (ROMs), random access
memories (RAMs) electrically programmable read-only memories (EPROMs),
electrically erasable and programmable read only memories (EEPROMSs), magnetic or
optical cards, or any other type of media suitable for storing electronic instructions, and
capable of being coupled to a computer system bus.

The processes and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general purpose systems may be used
with programs in accordance with the teachings herein, or it may prove convenient to
construct a more specialized apparatus to perform the desired method. The desired
structure for a variety of these systems will appear from the description below.

In addition, embodiments of the present invention are not described with
reference to any particular programming language. It will be appreciated that a variety
of programming languages may be used to implement the teachings of the inventions as

described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the invention will become more apparent
from the claims and from the following description of some embodiments given by way

of example without limitation with reference to the drawings, in which:
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- Figure 1 illustrates an embodiment of an analysis module according to the
invention,

- Figure 2 represents a schematic scene image corresponding to an image of the
environment facing the user of a head mounted device according to the
invention when worn by the user,

- Figure 3 represents an embodiment of a head mounted device according to the
invention,

- Figure 4 is a networked data-processing device according to the invention, and

- Figure 5 represents a schematic representation of a part of a head mounted

device according to a further embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions of some of the elements
in the figure may be exaggerated relative to other elements to help improve the

understanding of the embodiments of the present invention.

Figure 1 illustrates an analysis module 10 according to the invention. The
analysis module 10 comprises a communication component 12, an image analysis
component 14 and a feedback component 16.

The communication component 12 is arranged to receive scene images from a
scene camera 18 mounted on a head mounted device 20. The scene images correspond
to images of the environment facing the user of the head mounted device 20 when worn
by the user.

A scene image 26 is divided into at least two zones: a predefined analyzing zone
28 and a zone complementary to the predefined analyzing zone 28. For example, as
illustrated in Figure 2, the predefined analyzing zone 28 corresponds to the right upper
side of the scene image 26.

The predefined analyzing zone 28 is the same for all the scene images analyzed
by the analysis module 10.

According to an embodiment of the invention, the predefined analyzing zone 28

may be the whole scene image.
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In a preferred embodiment, the predefined analyzing zone 28 is a part of the
scene image in order to reduce the computing time and to provide a quick response to
the user of the head mounted device 20.

The predefined analyzing zone 28 may be adapted to the user of the head
mounted device 20.

Moreover, the predefined analyzing zone 28 may be configured by the user of
the head mounted device 20. For example, the configuration can be realized by
communicating with the head mounted device 20 using a computer connected via
Bluetooth. The user may indicate the predefined analyzing zone 28 with a computer
mouse, or by entering coordinates, or with an eye tracking device for example. The size
and the position of the predefined analyzing zone 28 may therefore be customized by
the user of the head mounted device 20. During configuration, an external screen like a
computer screen or a television can be used, or a display device mounted on the head
mounted device 20. This display device can be removed after configuration, or not used
during standard system use, to save battery life and not perturbate standard vision. For
example it can be active only when a predefined element has been detected in the
predefined analyzing zone 28.

The image analysis component 14 is arranged to identify at least one predefined
element from a list of predefined elements in the predefined analyzing zone 28 of the
images received from the scene camera 18. The image analysis component 14 is further
arranged to analyze at least part of the scene images based on the identified at least one
predefined element.

In a preferred embodiment, the image analysis component 14 is arranged to
analyze the predefined analyzing zone 28 of the scene images based on the identified at
least one predefined element.

The predefined elements may be divided into different categories of predefined
elements. For example, the categories of predefined elements may be written characters,
human faces, traffic lights or street signs.

Each category of predefined elements may comprise different predefined sub-
elements. For example, the street sign category may comprise a stop sign, a no entry
sign, or a crosswalk sign. As a further example, the written character category may be a
list of the usual words of a dictionary, or the human face category may comprise the

faces of friends and/or acquaintances of the user of the head mounted device. The traffic
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light category may, for example, comprise one predefined element, a tricolor traffic
light.

For each predefined element may correspond an analysis, such as for example
text recognition, face recognition, color recognition or sign recognition.

The predefined element may comprise at least written characters. For example,
if the user is reading, he places the written characters in the predefined analyzing zone
28 and stops moving his head in order to analyze the scene images. In this case, the
analysis of the scene images may comprise at least text recognition. The text
recognition may comprise, for example, a detection and/or recognition of the words,
spaces, uppercase, punctuation, color of the written characters...

The predefined element may further comprise at least human face. As an
example, if the user seems to recognize an acquaintance, he places the human face in
the predefined analyzing zone 28 and stops moving his head in order to analyze the
scene images. In this case, the analysis of the scene images may further comprise at
least face recognition. The face recognition may comprise a detection and/or
recognition of the hair color, eyes color, form and edges of the face... in order to
compare the results of the automatic face recognition with a predefined face database.

The predefined element may also comprise at least traffic light. Given by way of
example, if the user is walking and wants to cross the street, he places the traffic light in
the predefined analyzing zone 28 and stops moving his head. In this case, the analysis of
the scene images may also comprise at least color recognition. The color recognition
may comprise a detection and/or recognition of the green or red color, associated with
brightness analysis.

The predefined element may further comprise at least street sign. In this case,
the analysis of the scene images may further comprise at least text and/or sign
recognition. The sign recognition may comprise a detection and/or recognition of the
sign color, sign form, sign pattern... in order to compare the results of the automatic
sign recognition with the list of predefined street sign.

In a preferred embodiment, the predefined element comprises at least written
characters and human face and traffic light and street sign and the analysis of the scene
images comprises at least text recognition and face recognition and color recognition
and sign recognition.

The list of predefined elements is obviously not limited to the elements cited

above and could comprise other elements.
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The predefined element may be an element comprised in a database of elements
and/or in a list of elements, or in any possible index of elements.

In a preferred embodiment, the predefined element is comprised in a list of
predefined elements.

If the list of predefined elements comprises only one predefined element, the
image analysis component 14 may be arranged to identify the predefined element in the
predefined analyzing zone 28 of the images received from the scene camera 18. For
example, an analysis module 10 may be configured to analyze only written characters,
and thus, the user of the head mounted device might use it only when he would like to
read.

The list of predefined elements may be stored in a memory comprised in the
image analysis component 14 and/or in a distant entity, such a smartphone, a touch pad,
a computer or the Internet.

In a preferred embodiment, the list of predefined elements is stored in the image
analysis component 14.

Moreover, when the list of predefined elements is not stored in the analysis
module 10, the communication component may also be arranged to access to the list of
predetermined elements.

The list of predefined elements may also be given and/or completed by the user
of the head mounted device 20.

Advantageously, the image analysis component 14 may be arranged to analyze
at least part of the scene images upon identification of the at least one predefined
element in the predefined analyzing zone 28 over a predefined period of time.

The predefined period of time is defined as the time a user should maintain the
predefined element in the predefined analyzing zone 28 or in any predefined zone
without moving his head in order to have the image analysis component 14 to start the
analysis of the scene images.

The predefined period of time may be of 2 or 3 seconds. Advantageously, the
predefined period of time is greater than or equal to one second.

According to an embodiment of the invention, the image analysis component 14
may be arranged to analyze the whole scene images upon identification of the at least
one predefined element in the predefined analyzing zone over the predefined period of
time. For example, if the user places the predefined element at the limit of the

predefined analyzing zone 28, or if the predefined element exceeds the predefined
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analyzing zone 28, the image analysis component 14 may analyze the whole scene
images.

In a preferred embodiment, the image analysis component 14 is arranged to
analyze the predefined analyzing zone of the scene images upon identification of the at
least one predefined element in the predefined analyzing zone over the predefined
period of time in order to reduce the computing time and to provide quick response to
the user of the head mounted device.

The image analysis component may further be arranged to analyze at least part
of the scene images upon confirmation from the user of the head mounted device.

The confirmation from the user of the head mounted device 20 may be a vocal
confirmation. The vocal confirmation may be a word said by the user of the head
mounted device 20. The head mounted device 20 may comprise, for example, a vocal
recognition sensor 30. The vocal recognition sensor 30 may be located on the frame 24
of the head mounted device 20, as illustrated on Figure 3.

The confirmation from the user of the head mounted device may further be a
manual confirmation. The manual confirmation may be a press from the user of the
head mounted device 20 on a button (not shown) placed on the frame 24 of the device.

The confirmation from the user of the head mounted device may also be a visual
confirmation. The visual confirmation may be detected by an eye tracking device 32. As
an example, an eye tracking device 32 is illustrated on Figure 3. For example, after the
display of a virtual confirmation button to the user of the head mounted device, the eye
tracking device track eyes movements of the user upon detection that the user is gazing
in the direction corresponding to the virtual confirmation button. The virtual
confirmation button may be displayed on a display device mounted on the head
mounted device 20. The visual confirmation may also be a prolonged eye’s blink.

Moreover, the image analysis component 14 may be arranged to analyze the
whole scene images upon confirmation from the user of the head mounted device 20.

In a preferred embodiment, the image analysis component 14 is arranged to
analyze the predefined analyzing zone 28 of the scene images upon confirmation from
the user of the head mounted device 20.

The analysis module 10 may further comprise a head movement detection
component 34 arranged to detect head movement of the user of the head mounted
device 20. The image analysis component 14 may be arranged to analyze at least part of

the scene images upon detection a stabilized head posture of the user.
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In another words, when the user of the head mounted device 20 wants to analyze
of the scene images, he places the predefined element in the predefined analyzing zone
28 and stops moving its head. The head movement detection component 34 detects that
a stabilized head posture of the user and send a signal to the analysis component 10
which analyzes at least part of the scene images.

The head movement detection component 34 can comprise an accelerometer
and/or gyroscope and/or compass configured to sense the orientation and position and
variation of orientation and position of the module.

The head movement detection component 34 may be placed on the frame 24 of
the head mounted device 20, as illustrated on Figure 3.

The analysis module 10 may further comprise an eye tracking device 32
arranged to track eye movements of the user of the head mounted device 20. The image
analysis component 14 is arranged to analyze at least part of the scene images upon
detection that the user is gazing in a direction corresponding to the predefined analyzing
zone 28.

In another words, when the user of the head mounted device 20 wants an
analysis of the scene images, he places the predefined element in the predefined
analyzing zone 28 and gazes on the direction of the predefined analyzing zone 28 or in
any another predetermined zone.

If there is no eye tracking device, only the head positioning can be used to select
the predefined zone. In this case the user just needs to verify that in the display device
mounted on the head mounted device, the predefined element is placed at the right
place. If there is no eye tracking device and no display device, the user must remember
the location of the predefined analyzing zone 28 to place the predefined element into.
For example, if he wears standard glasses, a small marking on the glasses can help to
indicate the predefined analyzing zone 28, like color change or contour indication of the
zone. In this case the glasses must be positioned correctly on user’s head, just like
during the predefined analyzing zone configuration stage.

With an eye tracking device, there is not necessarily a display device on the head
mounted device.

The eye tracking device 32 detects that the user is gazing in a direction
corresponding to the predefined analyzing zone 28 or corresponding to any another
predetermined zone. Then the eye tracking device 32 sends a signal to the analysis

component 10 to analyze at least part of the scene images.
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Moreover, the eye tracking device 32 can send a signal to the analysis
component 10 when the user places the predefined element in the predefined analyzing
zone 28 and gazes in the direction corresponding to the predefined analyzing zone 28
without moving his head during at least a predefined period of time. The predefined
period of time may be more than one second. For example, the predefined period of
time may be 2 or 3 seconds.

The eye tracking device 32 may also be combined with mirrors and/or prims in
order to obtain an optical path for the eye tracking orthogonal to the pupil of the user.

Moreover, the eye tracking information may be averaged and dampened in order
to minimize the sensitivity to random eye movements and/or blinks.

The head mounted device may also comprise one eye tracking device 32 for
cach eye of the user.

The feedback component 16 is arranged to generate feedback data based on the
analysis of at least part of the scene images and to send such data to the user of the head
mounted device 20.

The feedback component may be arranged to provide a visual feedback to the
user by applying an image processing on the scene images receive from scene camera
18 of the head mounted device 20.

The image processing may preferably be selected in the list comprising:
magnifying, edge enhancing, color remapping, text recognition, pattern recognition,
contrast enhancement and brightness enhancement.

In another words, the visual feedback provided to the user can be an image of
the scene images customized according to the visual behavior of the user. For example,
for a color-blinded user, the improved image can be an image with color remapping, or
for a short-sighted user, the improved image can be a zoom on the predefined analyzing
zone 24 of the scene images.

The visual feedback data can also be a text. For example, for a short-sighted
user, if the user is walking and wants an analysis of a street sign, the visual feedback
can be a zoom on the text written on the street sign.

The visual feedback may be provided on a display device mounted on the head
mounted device 20.

The head mounted device 20 may also comprise one display device for each eye
of the user. In this case, the visual feedback may be provided to the user on the two

display devices of the head mounted device.
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In a preferred embodiment, the visual feedback is provided to the user in the
predefined analyzing zone 28.

The visual feedback can be done on the full display for zoom operation, or other
processing that can improve feedback effect, like text display with more readable fonts
and/or colors.

The feedback component may further be arranged to provide an audio feedback
to the user.

For example, if the user is reading a book, the audio feedback can be an audio
sound corresponding to the book. Moreover, for a color-blinded user, if the user is
looking at traffic lights, the audio feedback can be a sentence such as “the light is
green” or “the light is red”.

The audio feedback can be provided through an earphone, a speaker, a headset
or any possible audio output device. Advantageously, the audio output device 36 is
located on the frame 24 of the head mounted device 20, as illustrated on Figure 3. The
audio output device 36 may also be located in the ear of the user.

In a preferred embodiment, the audio output device 36 is located the closest
possible to the user’s ear.

The feedback data may also depends on the predefined element and on the user.
Indeed, for example, a color-blinded user may prefer an audio feedback rather than a
visual when the predefined element is a traffic light. As a further example, a user which
is reading may prefer a visual feedback, such as a zoom on the scene image, rather than
an audio feedback.

A simple LED feedback can also be done with LED elements (not shown)
positioned on the frame, for example on both sides for color-blind user, or a single
multi-color LED for other users.

Moreover, the feedback component 16 can be arranged to generate feedback
data based on the analysis of the whole scene images and to send such data to the user
of the head mounted device 20.

In a preferred embodiment, the feedback component 16 is arranged to generate
feedback data based on the analysis of the predefined analyzing zone 28 of the scene
images and to send such data to the user of the head mounted device 20.

Furthermore, the communication component 12 may be arranged to receive
scene images in real time, the image analysis component 14 may be arranged to identify

at least one predefined element and analyze at least part of the scene images in real time
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and the feedback component 16 may be arranged to generate and send feedback data in
real time.

In the sense of the invention, the “real time” is when the time between the scene
images reception by the communication component 12 of the analysis module 10 and
the feedback generation by the feedback component 16 of the analysis module 10 is less
than one second, for example less than 200ms.

Advantageously, a 4 time ratio between the predefined period of time and the
real time provides good results. For example the predefined period of time during which
the user should gaze the analyzing zone 28 may be 2 seconds and the time during which
the analysis module may receive and analyze the image scene and generate feedback

data may be 500ms.

A head mounted device according to an embodiment of the invention will now
be described.

Figure 3 represents an example of a head mounted device 20 according to the
invention. The head mounted device comprises a frame 34 adapted to be worn on the
head of a user, a scene camera 18 fixed to the frame 24 and a communication unit 38.

The head mounted device 20 represented on Figure 3 also comprises two lenses
22, vocal recognition sensor 30, an eye tracking device 32, a head movement detection
component 34 and an audio output device 36, directed at the left side of the wearer’s
head (not shown).

The scene camera 18 is adapted to acquire scene images of the environment
facing the user when the head mounted device 20 is being worn.

Advantageously, the scene camera 18 is located on the frame 24 of the head
mounted device 20. More precisely, the scene camera 18 may be located between the
eyes of the user or may be located on a side of the head mounted device 20, in order to
acquire scene images corresponding to the environment seen by one eye of a user. For
example, if the scene camera is located on the right side of the frame 24, the
environment corresponding to the scene images seen by the right eye of the user are
acquired.

The scene camera 18 may comprise a charged coupled device (CCD) image
sensor, a complementary metal oxide semiconductor (CMOS) image sensor, or in any
other image sensor with an analog or digital signal output that can be sent to the

communication component 12.
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The head mounted device may also comprise one scene camera for each eye of
the user. In this case, each scene camera may be located on a side of the frame in order
to acquire scene images seen by both eyes of the user of the head mounted device.

The lenses 22 of the head mounted device may be spectacle lenses or spectacle
glasses. The lenses 22 may correspond to the optical prescription of the user.

The lenses 22 may also be active lenses with an optical function which can be
adapted to the user’s needs.

The head mounted device 20 may also comprise a display device 40. An
example of display device 40 is represented on Figure 5. The display device allows the
wearer to see both virtual images and/or texts and the real world through it. The display
device 40 can be divided into two zones, a zone for the virtual image and/or text and a
zone for the real world.

The display device 40 is able to display images and/or texts. An eclectronic
driving system (memory + processor, not shown) sends to the display device 40 the
image and/or text to display. Preferably it is able to display image and/or text in
different viewing directions.

By way of example, the display device 40 may be a liquid crystal display, or use
liquid crystal on silicon technology or organic light emitting diode technology,
associated with a light guide, that can be transparent or semi-transparent.

The communication unit 38 is arranged to send the scene images to an analysis
module 10 according to the invention. The communication unit 38 will be described
more precisely latter in the description.

The head mounted device 20 may further comprise an analysis module 10
according to the invention, as illustrated on Figure 3.

The head mounted device 20 may comprise an output device arranged to output
a signal to the user based on the feedback data sent by the feedback component 16.

The output device may be a display device and/or an audio output device. As
represented on Figure 3, the head mounted device comprises a display device 40 and an
audio output device 36.

Although not represented, the head mounted device 20 may further comprise a
power source, for example a battery and/or other electronics.

In a preferred embodiment, the components and/or devices of the head mounted
device 20 are arranged so that the weight of the head mounted device 20 may be

substantially equal on each side of the frame 24. For example, all the components
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and/or devices of the head mounted device 20 can be in the left side of the frame 24

when the power source is located on the right side of the frame 24.

According to an embodiment of the invention, illustrated on Figure 4, the head
mounted device 20 communicates with a distant entity that comprises an analysis
module 10.

Communication can be done through different communication devices and
protocols, like Bluetooth, Zigbee, WiFi or others.

For example, the communication unit 38 may be configured to communicate
with the distance entity either to store the analysis of at least part of the scene images in
a memory MEM or to provide a feedback data based on the analysis of the at least part
of the scene images corresponding to images of the environment facing the user of the
head mounted device 20.

Typically, the distance entity comprises a communication unit COM configured
to communicate at least with the head mounted device 20, a memory MEM, at least one
processor PROC and program instructions stored on a non-transitory computer-readable
medium and executable by the at least one processor to generate a feedback data based
on the analysis of the at least part of the scene images corresponding to images of the
environment facing the user of the head mounted device 20.

The distance entity can include different computing objects such as personal
digital assistants, audio/video devices, mobile phones, MPEG-1 Audio Layer 3 (MP3)
players, personal computers, laptops, tablets, Bluetooth headset, watch, wristband, etc. ..

In a network environment in which the communications network/bus can be the
Internet, the computing objects can be Web servers, file servers, media servers, etc. with
which the client computing objects or devices communicate via any of a number of

known protocols, such as the hypertext transfer protocol (HTTP).

The invention has been described above with the aid of embodiments without
limitation of the general inventive concept. Moreover, the embodiments of the invention
may be combined without any restriction.

Many further modifications and variations will suggest themselves to those
skilled in the art upon making reference to the foregoing illustrative embodiments,
which are given by way of example only and which are not intended to limit the scope

of the invention, that being determined solely by the appended claims.
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In the claims, the word “comprising” does not exclude other elements or steps,
and the indefinite article “a” or “an” does not exclude a plurality. The mere fact that
different features are recited in mutually different dependent claims does not indicate
that a combination of these features cannot be advantageously used. Any reference signs

in the claims should not be construed as limiting the scope of the invention.
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CLAIMS

1. An analysis module (10) comprising:

- a communication component (12) arranged to receive scene images from a
scene camera (18) mounted on a head mounted device (20), the scene images
corresponding to images of the environment facing the user of the head mounted device
(20) when worn by the user,

- an image analysis component (14) arranged to identify at least one predefined
clement from a list of predefined elements in a predefined analyzing zone (28) of the
images received from the scene camera (18) and to analyze at least part of the scene
images based on the identified at least one predefined element, and

- a feedback component (16) arranged to generate feedback data based on the
analyze of at least part of the scene images and to send such data to the user of the head

mounted device (20).

2. The analysis module (10) according to claim 1, wherein the communication
component (12) is arranged to receive scene images in real time, the image analysis
component (14) is arranged to identify at least one predefined element and analyze at
least part of the scene images in real time and the feedback component (16) is arranged

to generate and send feedback data in real time.

3. The analysis module (10) according to claim 1 or 2, wherein the image analysis
component (14) is arranged to analyze at least part of the scene images upon
identification of the at least one predefined element in the predefined analyzing zone

(28) over a predefined period of time.

4. The analysis module (10) according to any of the preceding claims, wherein the
image analysis component (14) is arranged to analyze at least part of the scene images

upon confirmation from the user of the head mounted device (20).

5. The analysis module (10) according to any of the preceding claims, further
comprising a head movement detection component (34) arranged to detect head

movement of the user of the head mounted device (20) and wherein the image analysis
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component (14) is arranged to analyze at least part of the scene images upon detection a

stabilized head posture of the user.

6. The analysis module (10) according to any of the preceding claims, further
comprising an eye tracking device (32) arranged to track eye movements of the user of
the head mounted device (20) and wherein the image analysis component (14) is
arranged to analyze at least part of the scene images upon detection that the user is

gazing in a direction corresponding to the predefined analyzing zone (28).

7. The analysis module (10) according to any of the preceding claims, wherein the
predefined element comprises at least written characters and the analysis of the scene

images comprises at least text recognition.

8. The analysis module (10) according to any of the preceding claims, wherein the
predefined element comprises at least human face and the analysis of the scene images

comprises at least face recognition.

9. The analysis module (10) according to any of the preceding claims, wherein the
predefined element comprises at least traffic light and the analysis of the scene images

comprises at least color recognition.

10. The analysis module (10) according to any of the preceding claims, wherein the
predefined element comprises at least street sign and the analysis of the scene images

comprises at least text and/or sign recognition.

11. The analysis module (10) according to any of the preceding claims, wherein the
feedback component (16) is arranged to provide a visual feedback to the user by
applying an image processing on the scene images receive from scene camera (18) of

the head mounted device (20).

12. The analysis module (10) according to the preceding claim, wherein the image
processing is selected in the list comprising: magnifying, edge enhancing, color
remapping, text recognition, pattern recognition, contrast enhancement and brightness

enhancement.
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13. The analysis module (10) according to any of the preceding claims, wherein the

feedback component (16) is arranged to provide an audio feedback to the user.

5 14. A head mounted device (20) comprising:
- aframe (24) adapted to be worn on the head of a user,
- a scene camera (18) fixed to the frame (24) and adapted to acquire scene
images of the environment facing the user when the head mounted device
(20) 1s being worn, and
10 - a communication unit (38) arranged to send the scene images to an analysis

module (10) according to any of the preceding claims.

15. The head mounted device (20) according to claim 14, further comprising an analysis
module (10) according to any of claims 1 to 13.

15
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