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GESTURE BASED CONTROL OF ELEMENT OR ITEM

FIELD OF THE INVENTION
The invention relates to an apparatus for controlling an element or an item.
The invention further relates to a device, a method, a computer program
product and a medium.
Examples of such an apparatus are user tracking apparatuses and interfacing

apparatuses based on recognizing gestures and using these recognized gestures.

BACKGROUND OF THE INVENTION
US 2009 /0217211 A1 discloses an enhanced input using recognized gestures.
US 2010 /0235786 A1 discloses enhanced 3D interfacing for remote devices.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an improved apparatus.

Further objects of the invention are to provide a device, a method, a computer
program product and a medium.

According to a first aspect, an apparatus is provided for controlling an element
or an item, the apparatus comprising a detector for detecting a first feature of an object in a
first dimension and a second feature of the object in another second dimension and
comprising a converter for converting the first feature into an action to be performed on the
element or the item, the action depending on the second feature.

The object may be for example a body part or a physical object held by the
body part or a physical object coupled to the body part etc. The body part may be for
example a hand or a finger or an arm or a foot or a leg or a nose etc. The element may be for
example an icon or a symbol or a thumbnail or a window etc. on a screen. The element may
represent data stored in a computer, such as a picture or a program or audio or video etc. The
element may represent a controllable item located separately from the screen, such as a lamp,
an appliance, an audio player, a video player etc.

The detector is arranged for detecting the first feature of the object in the first

dimension and is arranged for detecting the second feature of the object in the other second
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dimension. The converter is arranged for converting the first feature into the action to be
performed on the element or the item represented by the element.

So, via the first feature detected in the first dimension, the action has been
defined. By making this action dependent on the second feature, via this second feature an
aspect or a type or a parameter etc. of this action has been defined. This increases a number
of possibilities, which is a great improvement.

The apparatus is further advantageous in that an operation by a user has
become more efficient. In the past, to adapt an aspect or a type or a parameter etc. of an
action, the user had to visit for example another location on the screen to make such an
adaptation. This is an inefficient procedure. Now, without leaving the element on the screen,
the user can make the adaptation. This is a more efficient procedure.

An embodiment of the apparatus is defined by the first feature being a
movement of the object and the second feature being a position of the object. According to
this embodiment, an interpretation of the movement can be adapted via the position. This
position can be defined in view of the screen and/or in view of another object. A movement
may include a rotation, a tilt, a pitch, a roll, a yaw, a swipe, a jump etc.

An embodiment of the apparatus is defined by the element being shown on a
screen and the item being represented by the element, the first dimension being a direction
parallel to the screen and the second dimension being a direction perpendicular to the screen.
According to this embodiment, a movement of the object when located closer to the screen
and/or at a larger distance from the other object will have a first result and a movement of the
object when located at a larger distance from the screen and/or closer to the other object will
have a different second result.

An embodiment of the apparatus is defined by the action comprising browsing
a group of elements comprising the element at a speed that depends on the position.
According to this embodiment, a movement of the object when located closer to the screen
and/or at a larger distance from the other object will result in browsing at a first speed and a
movement of the object when located at a larger distance from the screen and/or closer to the
other object will result in browsing at a different second speed, such as for example a higher
speed.

An embodiment of the apparatus is defined by the action comprising browsing
a plurality of groups of elements, one group comprising the element, for the position being a
first position, and the action comprising browsing one of the groups for the position being

another second position. According to this embodiment, a movement of the object when
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located closer to the screen and/or at a larger distance from the other object will result in
browsing at a first level such as an element level and a movement of the object when located
at a larger distance from the screen and/or closer to the other object will result in browsing at
a different second level such as a group level.

An embodiment of the apparatus is defined by the action comprising browsing
at a relatively general scale for the position being a first position, and the action comprising
browsing at a relatively specific scale for the position being a different second position.
According to this embodiment, a movement of the object when located closer to the screen
and/or at a larger distance from the other object will result in browsing at a first scale such as
a specific scale and a movement of the object when located at a larger distance from the
screen and/or closer to the other object will result in browsing at a different second scale such
as a general scale.

An embodiment of the apparatus is defined by the element being shown on a
screen and the item being represented by the element, the first dimension being a direction
parallel to the screen and the second dimension being another direction parallel to the screen.
According to this embodiment, a movement of the object in for example a horizontal
direction when located higher (or lower) will have a first result and a movement of the object
in the horizontal direction when located lower (or higher) will have a different second result.
Similarly, a movement of the object in for example a vertical direction when located more to
the left (or right) will have a third result and a movement of the object in the vertical
direction when located more to the right (or left) will have a different fourth result.

An embodiment of the apparatus is defined by the action comprising adjusting
a first parameter of the item in dependence of the movement, and the action comprising
adjusting another second parameter of the item in dependence of the position. According to
this embodiment, for an item in the form of a lamp that produces light, via the movement for
example a brightness of the light can be adapted and via the position for example a color of
the light can be adapted. For an item in the form of an audio player that produces audio, via
the movement for example a volume of the audio can be adapted and via the position for
example a frequency of the audio can be adapted, or, for different positions, the volume of
different frequency components can be adapted. Both options are possible for one and the
same element and without the need to create a new element for each option.

An embodiment of the apparatus is defined by the element being shown on a
screen and the item being represented by the element, the first dimension being a direction

perpendicular to the screen and the second dimension being a direction parallel to the screen.
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According to this embodiment, a movement of the object in a direction perpendicular to the
screen will have different results in dependence of the object for example having a more left
or more right or higher or lower position with respect to the screen.

An embodiment of the apparatus is defined by the object being a body part or
a physical object held by or coupled to the body part, and the position preferably being a
relative position with respect to another object, the other object being another body part or a
rest of the body. Said controlling is also known as a gesture based control. The position could
be an absolute position (for example with respect to the screen) but may preferably be a
relative position for example with respect to the other object such as for example another
body part or a rest of the body. In case the position is an absolute position, the detector
should be able to make absolute detections. In case the position is a relative position, the
detector needs only to make relative detections, by detecting both objects and their relative
positions, without the need for making absolute detections.

An embodiment of the apparatus is defined by the converter being arranged
for converting the second feature into information to be shown on a screen or to be
reproduced otherwise. According to this embodiment, feedback is provided to the user on the
screen or otherwise (via audio or via a signal sent to the object or the item etc.), to assist the
user.

It should be noted that the first feature of the object in the first dimension and
the second feature of the object in another second dimension are both related to the same
element. So, the second feature is not detected via another element located on the screen next
to the element when, for the second dimension being the second direction parallel to the
screen, travelling in the second dimension. Further, the first feature is converted into the
action to be performed on the element or the item represented by the element and the action
to be performed on this element or this item represented by this element depends on the
second feature. So, the second feature defines an aspect or a type or a parameter etc. of this
action.

According to a second aspect, a device is provided comprising the apparatus as
defined above and further comprising the item and/or a screen.

According to a third aspect, a method is provided for controlling an element or
an item, the method comprising a step of detecting a first feature of an object in a first
dimension and a second feature of the object in another second dimension and comprising a
step of converting the first feature into an action to be performed on the element or the item,

the action depending on the second feature.
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According to a fourth aspect, a computer program product is provided for
performing the steps of the method as defined above.

According to a fifth aspect, a medium is provided for storing and comprising
the computer program product as defined above.

Embodiments of the method correspond with the embodiments of the
apparatus.

An insight could be that more than one dimension could be used for
controlling an element possibly shown on a screen or for controlling an item possibly
represented by the element and possibly located separately from the screen. A basic idea
could be that by detecting first and second features of an object in first and second
dimensions and by converting the first feature into an action to be performed on the element
or the item, a number of possibilities can be increased by making the action dependent on the
second feature.

A problem to provide an improved apparatus has been solved. A further
advantage could be that an operation by a user has become more efficient.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 shows a device comprising an apparatus,

Fig. 2 shows a device and an apparatus separately from each other,

Fig. 3 shows (upper part) browsing groups of elements on a screen and (lower
part) browsing within a group of elements on the screen,

Fig. 4 shows an item represented by an element on a screen and controlled via
an object, and

Fig. 5 shows an item not represented by an element on a screen but still

controlled via an object.

DETAILED DESCRIPTION OF EMBODIMENTS

In the Fig. 1, a device is shown comprising an apparatus. The apparatus 1
comprises a detector 11 in the form of a 3D camera and a converter 14 coupled to the
detector 11. The device 3 further comprises a screen 31 and a processor 32. The converter 14

may be another processor and/or may form part of the processor 32.
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In the Fig. 2, a device and an apparatus are shown separately from each other.
The apparatus 1 comprises a detector 12-13 in the form of a first 2D camera and a second 2D
camera and a converter 14 coupled to the detector 12-13. The device 3 comprises a screen 31
and a processor 32 coupled to the converter 14. The converter 14 may be another processor.

Other kinds of detectors are not to be excluded, such as detectors for detecting
absolute positions such as global positioning system detectors and local positioning system
detectors, detectors for detecting disturbances in electromagnetic fields, detectors based on
radar or sonar technology etc.

In the Fig. 3, in the upper part the browsing of groups of elements on a screen
is shown and in the lower part the browsing within a group of elements on the screen is
shown. In the upper part of the Fig. 3, a screen 31 is shown (front view) that is displaying
three groups 4-6 of each ten elements 40-49, 50-59 and 60-69. Further, an object 2 is shown
(top view), such as for example a body part or a physical object held by the body part or a
physical object coupled to the body part etc. The body part may be for example a hand or a
finger or an arm or a foot or a leg or a nose etc. The elements 40-69 may be for example
icons or symbols or thumbnails or windows etc. on the screen 31. The elements 40-69 may
represent data stored in a computer, such as a picture or a program or audio or video etc. In
the upper part of the Fig. 3, the object 2 is making a movement to the left, as indicated by the
arrow, for example by a user who is waving the fingers of a hand to the left (X direction).
This is done at a first distance from the screen 31 (Z direction).

In the lower part of the Fig. 3, the screen 31 is shown (front view) that is
displaying the ten elements 50-59. Further, the object 2 is shown (top view). Here, the object
2 is making again a movement to the left, as indicated by the arrow, for example by a user
who is waving the fingers of a hand to the left (X direction). But here this is done at a second
distance from the screen 31 (Z direction), which second distance is smaller than the first
distance. As a result, the user is no longer browsing the groups 4-6, but the user is now
browsing the elements 50-59 within one group 5 of the groups 4-6. Thereby, the elements 50-
59 may be enlarged or not and may be shown more separately from each other or not.

So, generally, here the apparatus 1 is arranged for controlling the element 40-
69 shown on the screen 31. The detector 11-13 is arranged for detecting a first feature of an
object 2 in a first dimension and a second feature of the object 2 in another second
dimension. The converter 14 is arranged for converting the first feature into an action to be
performed on the element 40-69. According to a great improvement, the action may depend

on the second feature.
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Preferably, the first feature may be a movement of the object 2 and the second
feature may be a position of the object 2. The first dimension may be a direction X parallel to
the screen 31 and the second dimension may be a direction Z perpendicular to the screen 31.

As shown, the action may comprise browsing a plurality of groups 4-6 of
elements 40-69 for the position being a first position and the action may comprise browsing
(within) one group 5 of the groups 4-6 for the position being another second position.

Similarly, alternatively, the action may comprise browsing one or more groups
4-6 of elements 40-69 at a speed that depends on the position. Similarly, alternatively, the
action may comprise browsing at a relatively general scale for the position being a first
position and the action may comprise browsing at a relatively specific scale for the position
being a different second position.

Said controlling is also known as a gesture based control. The position can be
defined in view of the screen 31 and/or in view of another object. The position may be an
absolute position, for example with respect to the screen 31, and may be a relative position,
for example with respect to another object. The other object could for example be another
body part or the rest of the body. In case the position is an absolute position, the detector 11-
13 should be able to make absolute detections. In case the position is a relative position, the
detector 11-13 needs only to make relative detections, by detecting both objects and their
relative positions, without the need for making absolute detections.

In the Fig. 4, an item 71 is shown represented by an element 70 on a screen 31
and controlled via an object 2. Here the item 71 is a lamp, but alternatively the item may be
an appliance, an audio player, a video player or a product such as a consumer product or a
professional product etc. The item 71 is generally a controllable item located separately from
the screen 31.

Generally, here the apparatus 1 is arranged for controlling the item 71
represented by the element 70 on the screen 31. The detector 11-13 is arranged for detecting
a first feature of an object 2 in a first dimension and a second feature of the object in another
second dimension. The converter 14 is arranged for converting the first feature into an action
to be performed on the item 71. According to a great improvement, the action may depend on
the second feature.

Preferably, the first feature may be a movement of the object 2 and the second
feature may be a position of the object 2. Here, the first dimension may be a direction X
parallel to the screen 31 and the second dimension may be another direction Y parallel to the

screen 31, with both directions X and Y for example being perpendicular directions.
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The action may comprise adjusting a first parameter of the item 71 in
dependence of the movement and the action may comprise adjusting another second
parameter of the item 71 in dependence of the position. For the item 71 in the form of the
lamp that produces light, via the movement for example a brightness of the light can be
adapted and via the position for example a color of the light can be adapted.

Alternatively, for an item in the form of an audio player that produces audio,
via the movement for example a volume of the audio can be adapted and via the position for
example a frequency of the audio can be adapted, or, for different positions, the volume of
different frequency components can be adapted etc.

In addition, according to a further improvement, the converter 14 may be
arranged for converting the second feature into information to be shown on the screen 31 or
to be reproduced otherwise, to provide feedback to a user on the screen 31 or otherwise via
audio or via a signal to be sent to the object 2 or the item 71 etc. for assisting purposes.

Alternatively and/or in addition, the second feature may be a change in a
position of the object 2, in other words a (temporary) movement of the object 2, whereby
(temporarily) the first feature with the movement of the object 2 could be stopped. So, the
first and second features should not be looked at too limitedly. Similarly, the speed and/or the
browsing in the Fig. 3 may be adjusted for movements and positions in the directions X and
Y, and the parameters in the Fig. 4 may be adjusted for movements and positions in the
directions X and Z or Y and Z ctc. Each time, instead of two dimensions, three dimensions
may be used as well, and even a fourth dimension in the form of a time or a date or an
amount of light or an amount of noise or a temperature or another feature may be introduced.

In the Fig. 5, an item is shown that is not represented by an element on a
screen but that is still controlled via an object. Here, the item 71 is in the form of a
loudspeaker. By moving the object 2 at a first distance (expressed in a direction Z) from the
item 71 parallel to the loudspeaker (for example in a direction X) an audio volume is
controlled (for example to the left: lower audio volume, and to the right: higher audio
volume) and by moving the object 2 at a second distance (expressed in a direction Z) from
the item 71 parallel to the loudspeaker (for example in a direction X) the audio track selection
is controlled (for example to the left: previous song, and to the right: next song). Thereby, the
second distance should be different from the first distance and may be larger or smaller than
this first distance. This way, different zones have been created, and the same movement gets

its own different meaning per different zone.
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For the item 71 in the form of a loudspeaker as shown in the Fig. 5, one or
more detectors not shown here may form part of this item 71 or may form part of an
apparatus not shown here. Further, the item 71 may be provided with a unit not shown here
such as one or more light emitting diodes etc. for providing feedback to a user to indicate in
which zone the user is moving the object 2, to assist the user.

So, for example a gesturing distance, for example relative to the body or more
absolutely, or another for example horizontal or vertical position, for example relative to the
body or more absolutely, may be linked to a level of browsing or scrolling, whereby a
number of elements can be browsed or scrolled. Possibly, on-screen feedback is given to
indicate a level of browsing or scrolling that presents a range of elements that can be browsed
or scrolled.

According to a gesture tracking version, hand or finger tracking is used to
browse or scroll through elements. The hand or the finger at the left side of the body could be
mapped to a first element of a group. The hand or the finger at the right side of the body
could be mapped to the last element of the group. According to a discrete gesture version, left
and right swipes are used to jump a number of elements within the group. When the hand or
the finger is close to the body, big jumps are made and the complete set of elements can be
navigated. When the hand or the finger moves away from the body, swipes will result in
smaller jumps within the element set.

With mode switching, an image browser application can be created. The user
can browse through medical XR images using horizontal gestures. Gestures which are made
close to the body are used to browse through individual runs (a run is a sequence of images
made in one revolution of the XR machine). Whenever the user stretches his arm, the
browsing mode changes and individual images in a run can be browsed with left-right
movements.

According to dynamic range image browsing, the range of images that can be
browsed is coupled to a distance of gesture interaction. For example when the user makes
gestures close to the body, the movement from left to right is mapped to all images within the
run. When the hand is at the left side, the first image is presented. Moving from left to right
will flick through the images in the set. When the hand is at the right side, the last image is
presented. Typically the set will have hundreds of images, in a medical XR environment.
When the user moves the hand closer to the screen, the range of images may be narrowed,

and a selection can be browsed. The image in focus may be used as a middle image in this
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selection. The mapping has been given a more dynamic character to give the user more
control and allow fast browsing combined with more fine grain image-by-image viewing.

The principles of dynamic range gesture control can also be applied when
using discrete gestures (left or right swipes). In the above example, a swipe will jump a first
number of images to the left or right. When the swipe gesture is performed closer to the
screen this jump will be a second number of images smaller than the first number of images,
possibly equal to one to browse image-by-image.

Summarizing, apparatuses 1 for controlling elements 40-70 possibly shown on
screens 31 or items 71 possibly represented by the elements 70 comprise detectors 11-13 for
detecting features of objects 2 such as body parts in first and second dimensions and
converters 14 for converting first features into actions for the elements 40-70 or the items 71.
By making the actions dependent on second features, a number of possibilities is increased.
First features may be movements of the objects 2 and second features may be absolute or
relative positions of the objects 2. First dimensions may be parallel to the screens 31 and
second dimensions may be perpendicular or parallel to the screens 31, or vice versa. Actions
may comprise browsing groups 4-6 of elements 40-69 at position dependent speeds or
browsing one or more groups 4-6 depending on the positions. The items 71 may be lamps,
appliances, audio players, video players, whereby their parameters may be adjusted in
dependence of the movements and the positions.

While the invention has been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be understood and effected by those
skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. 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 certain measures are recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be used to advantage. Any reference

signs in the claims should not be construed as limiting the scope.
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CLAIMS:

1. An apparatus (1) for controlling an element (40-70) or an item (71), the
apparatus (1) comprising a detector (11-13) for detecting a first feature of an object (2) in a
first dimension and a second feature of the object (2) in another second dimension and
comprising a converter (14) for converting the first feature into an action to be performed on

the element (40-70) or the item (71), the action depending on the second feature.

2. The apparatus (1) as defined in claim 1, the first feature being a movement of

the object (2) and the second feature being a position of the object (2).

3. The apparatus (1) as defined in claim 2, the element (40-70) being shown on a
screen (31) and the item (71) being represented by the element (70), the first dimension being
a direction (X) parallel to the screen (31) and the second dimension being a direction (Z)

perpendicular to the screen (31).

4. The apparatus (1) as defined in claim 3, the action comprising browsing a
group (4-6) of elements comprising the element (40-70) at a speed that depends on the

position.

5. The apparatus (1) as defined in claim 3, the action comprising browsing a
plurality of groups (4-6) of elements, one group (4-6) comprising the element (40-70), for the
position being a first position, and the action comprising browsing one (5) of the groups (4-6)

for the position being another second position.

6. The apparatus (1) as defined in claim 3, the action comprising browsing at a
relatively general scale for the position being a first position, and the action comprising

browsing at a relatively specific scale for the position being a different second position.

7. The apparatus (1) as defined in claim 2, the element (40-70) being shown on a
screen (31) and the item (71) being represented by the element (70), the first dimension being
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a direction (X) parallel to the screen (31) and the second dimension being another direction

(Y) parallel to the screen (31).

8. The apparatus (1) as defined in claim 7, the action comprising adjusting a first
parameter of the item (71) in dependence of the movement, and the action comprising

adjusting another second parameter of the item (71) in dependence of the position.

9. The apparatus (1) as defined in claim 2, the element (40-70) being shown on a
screen (31) and the item (71) being represented by the element (70), the first dimension being
a direction (Z) perpendicular to the screen (31) and the second dimension being a direction

(X) parallel to the screen (31).

10. The apparatus (1) as defined in claim 2, the object (2) being a body part or a
physical object held by or coupled to the body part, and the position preferably being a
relative position with respect to another object, the other object being another body part or a

rest of the body.

11. The apparatus (1) as defined in claim 1, the converter (14) being arranged for
converting the second feature into information to be shown on a screen (31) or to be

reproduced otherwise.

12. A device (3) comprising the apparatus (1) as defined in claim 1 and further

comprising the item (71) and/or a screen (31).

13. A method for controlling an element (40-70) or an item (71), the method

comprising a step of detecting a first feature of an object (2) in a first dimension and a second
feature of the object (2) in another second dimension and comprising a step of converting the
first feature into an action to be performed on the element (40-70) or the item (71), the action

depending on the second feature.

14. A computer program product for performing the steps of the method as

defined in claim 13.
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15. A medium for storing and comprising the computer program product as

defined in claim 14.
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