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DEVICE AND METHOD FOR PERFORMING A FUNCTIONALITY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application Ser.
No. 61/741,163 filed July 13, 2012, entitled, “MOBILE COMPUTING DEVICE
INCLUDING AN ERGONOMIC HANDLE,” the contents of which are expressly

incorporated herein by reference in their entirety.

FIELD OF THE DISCLOSURE

[0002] The invention relates to a mobile unit performing a functionality from a

movement of the mobile unit that changes a view of a display device.

BACKGROUND

[0003] A conventional mobile unit (MU) may be configured with a display device.
The display device may be configured to show data to a user such as a view for an
application, a menu, a home screen, etc. The display devic may further be configured
to allow the user to manipulate the view. For example, the display device may be a
touch screen that the user can apply a single finger and a subsequent movement
moves the view on the display device to generate an updated view. In another
example, the display device may allow the user to apply two fingers and a subsequent
movement bringing the fingers apart may zoom into the view to generate a zoomed in
view while a subsequent movement bringing the fingers together may zoom out the
view to generated a zoomed out view. In handheld devices that include elements that
need to be positioned in relation to external features in the environment (e.g., barcode
scanner, imager, etc.), the positioning of these elements may orient other elements on

the device, particularly the display device.

[0004] To alleviate issues raised from moving the MU, the conventional display
device may also be configured to automatically change the view as a function of the

user turning the MU. For example, if the MU is held so that the display device is
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disposed in a portrait view, the user may turn the MU and the display device so that
the MU and display device is held in a landscape view. A motion sensor such as an
accelerometer may be used to determine the direction and orientation of the MU.
However, the conventional display device requires a predetermined amount of turning
for the view on the display device to be updated. For example, at least a 45° turn may
be required prior to the view on the display device to be changed. Once at least a 45°
turn is performed, the display device may be automatically updated. However, this
feature only allows for the view on the display device to only have either a portait
view or a landscape view. The user may also lock the view on the display device to
remove this feature. However, a turning of the MU will also turn the view on the
display device resulting in the user viewing a rotated view that is not right side up
relative to the user. This concept also applies to the MU including the rotating feature
prior to the view being changed. In addition, only a change between a portait view
and a landscape view is performed from this movement of the MU. That is, for any
further functionality such as an execution or launching of an application requires a
further user input (e.g., touching an icon on the view representing the application for

it to launch).

[0005] Accordingly, there is a need for providing further views on the display device
from a movement of the MU that may also be used for a further functionality such as

launching an application.

BRIEF DESCRIPTION OF THE FIGURES

[0006] The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to
further illustrate embodiments of concepts that include the claimed invention, and

explain various principles and advantages of those embodiments.
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[0007] Fig. 1 illustrates components of a mobile unit in accordance with some

embodiments.

[0008] Fig. 2 illustrates the display device of the mobile unit of Fig. 1 for maintaining

a view from a rotation in accordance with some embodiments.

[0009] Fig. 3 illustrates the display device of the mobile unit of Fig. 1 for maintaining

a view from a translation in accordance with some embodiments.

[0010] Fig. 4 illustrates a flowchart of a method for performing a functionality as a

function of a movement of the mobile unit in accordance with some embodiments.

[0011] Skilled artisans will appreciate that 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 figures may be exaggerated relative to
other elements to help to improve understanding of embodiments of the present

invention.

[0012] The apparatus and method components have been represented where
appropriate by conventional symbols in the drawings, showing only those specific
details that are pertinent to understanding the embodiments of the present invention so
as not to obscure the disclosure with details that will be readily apparent to those of

ordinary skill in the art having the benefit of the description herein.

DETAILED DESCRIPTION
[0013] The present invention describes a device and method for performing a
predefined functionality. The method comprises generating first image data
indicative of a first view shown on a display device of a mobile unit (MU), the first
view including a plurality of selectable elements, each selectable element configured

to execute a predefined functionality, the first image data including first position data
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and first orientation data for each of the selectable elements; determining movement
data indicative of a movement of the display device relative to a user of the MU,
generating second image data indicative of a second view shown on the display
device as a function of the first image data and the movement data, the second view
including at least one of the selectable elements, the second image data including
second position data and second orientation data for each of the at least one of the
selectable elements, the second position data and the second orientation data being the
same as the first position data and the first orientation data, respectively, relative to
the user; selecting one of the at least one of the selectable elements of the second view
as a function of the second position data and the second orientation data; and
executing the predefined functionality corresponding to the selected one of the

selectable elements.

[0014] The exemplary embodiments may be further understood with reference to the
following description and the appended drawings, wherein like elements are referred
to with the same reference numerals. The exemplary embodiments describe a device
and method for performing a functionality as a function of a movement of a MU that
changes a view of a display device. Specifically, the movement of the MU updates
the view of the display device to a moved view in which a selected or predetermined
functionality is executed or application is launched. The functionality, the movement,
the view, the moved view, the display device, and a related method will be discussed

in further detail below.

[0015] FIG. 1 is a MU 100 including a plurality of components for performing a
functionality as a function of a movement of the MU 100 that changes a view in
accordance with an exemplary embodiment of the present invention. As illustrated,
the MU 100 may be any portable device such as a mobile phone, a personal digital
assistant, a smartphone, a tablet, a laptop, a barcode reader, etc. Accordingly, the MU
100 may be a handheld device in which the user is capable of moving the MU 100.
The movement of the MU 100 may be a rotational movement or a translational

movement. The MU 100 may include a processor 105, a memory arrangement 110, a
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display device 115, an input/output (I/O) device 120, a transceiver 125, and other
components 130 such as a portable power supply (e.g., battery).

[0016] The processor 105 may provide conventional functionalities for the MU 100.
For example, the MU 100 may include a plurality of applications that are executed on
the processor 105 such as an application including a web browser when connected to
a communication network via the transceiver 125. The memory 110 may also provide
conventional functionalities for the MU 100. For example, the memory 110 may
store data related to operations performed by the processor 105. As will be described
in further detail below, the processor 105 may provide a feature that allows the user to
maintain an orientation and a position of a view even when the user performs a
movement on the MU 100. Accordingly, the memory 110 may store an initial view
for an updated view to be shown. The transceiver 125 may be any conventional
component configured to transmit and/or receive data. The transceiver 125 may
therefore enable communication with other electronic devices directly or indirectly

through a network.

[0017] The display device 115 may be any component configured to show data to a
user. The display device 115 may be, for example, a liquid crystal display (LCD) to
conform to the size of the electronic device 100. The I/O device 120 may be any
component configured to receive an input from the user. For example, the /O device
120 may be a keypad (e.g., alphanumeric keypad, numeric keypad, etc.). The I/O
device 120 may also be a touch sensing pad for a user to enter inputs manually with a
finger(s) or a stylus. It should be noted that the display device 115 may also
incorporate the I/O device 120, particularly when the 1/0 device 120 is a touch
sensing pad including an area in which the user may enter inputs. In another example,
the 1/0 device 120 may be a transparent touch sensor placed on top of the display 115

that enables a user to enter inputs.
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[0018] According to the exemplary embodiments, the display device 115 may be
configured to maintain an orientation and a position of selectable elements such as
icons in a view thereon even subsequent to the user moving the MU 100 in a
rotational manner and/or a translational manner. The processor 105 may capture an
image of the view on the display device 115 and store the image data on the memory
110. According to a first exemplary embodiment, the image data may be
predetermined. That is, the image data may have fixed dimensions, in particular
dimensions which are larger than the dimensions of the display device 115. Thus, the
display device 115 may show a portion of the image data thereon. When the MU 100
is moved, the processor 105 may determine the portions of the image data to be
shown on the display device 115. According to a second exemplary embodiment, the
image data may be dynamic. That is, the image data shown on the display device 115
may be updated upon the MU 100 being moved in a rotational or a translational
manner. The processor 105 may therefore determine the portions of the image data
that should no longer be shown on the display device 115 while also determining
further portions of the image data that should be shown on the display device 115. As
will be discussed in further detail below, the orientation of the elements in the image
or the entire image shown on the display device 115 may be maintained. That is, the
image may remain in a fixed orientation with respect to the user even after the MU
100 is rotated. Furthermore, the position of the elements in the image or the entire
image shown on the display device 115 may be maintained. That is, the relative
position of points in the image may remain fixed with respect to the user even after
the MU is translated. Accordingly, the portions of the image remaining to be shown
on the display device 115 after the MU 100 undergoes a translational movement

remains a fixed distance from the user.

[0019] The processor 105 may determine how to maintain the image on the display
device 115 using a variety of factors. The orientation and relative movement with
respect to the user of the MU 100 may be determined. These factors may be based
upon, for exmple, the ground (e.g., using an accelerometer), the user (e.g., using a

front facing camera or imager), a proximity sensor, or other external physical feature
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(e.g., also using a camera or imager). Accordingly, the other components 130 may
include a sensor such as a movement sensor (e.g., accelerometer), an image sensor
(e.g., camera), etc. The orientation of the MU 100 may also be used for determining
how to show the image data on the display device 115. For example, the MU 100
may be rotated in a variety of manners (e.g., pitch, roll, yaw). The processor 105 may
determine the type of rotational movement to determine the image data to be shown.
The position of the MU 100 may further be used for determining how to show the
image data on the display device 115. For example, the MU 100 may be translated in
a variety of manners (e.g., up, down, left, right). The processor 105 may be
configured to adjust the presentation of the image data on the display device 115

using any combination of the above noted factors.

[0020] It should be noted that the features of the exemplary embodiments of the
present invention may be manually activated or deactivated. That is, the user may
allow the features to be used or not. The user may launch a user interface for settings
of the MU 100. The user interface may include an option to allow the user to activate
the features. Once activated, the display device 115 may be configured according to

the exemplary embodiments of the present invention.

[0021] Fig. 2 illustrates the display device 115 of the MU 100 of Fig. 1 for
maintaining a view from a rotation in accordance with some embodiments. The
image data 200 shown on the display device 115 may represent an original view.
That is, the icons on the image data 200 may be shown in a standard portrait mode
(c.g., length greater than width). The dimensions of the original view of the image
data 200 may correspond to the dimensions of the display device 115. The icons
shown on the image data 200 may also be oriented in a manner relative to the user
(e.g., right side up). The user of the MU 100 may choose to rotate the MU 100. For
example, the user may choose to rotate the MU 100 30° counter-clockwise. As
illustrated, the image data 205 shown on the display device 115 may correspond to

such a rotational movement. According to the exemplary embodiments of the present
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invention, an orientation of the image data may be maintained. That is, the
orientation of the image data 200 and the image data 205 are the same. Therefore, the
icons shown in the image data 200 may be constant when being updated to the image
data 205 after a 30° counter-clockwise rotational movement is performed on the MU
100. Thus, the icons remain in the same orientation relative to the user as was the
case in image data 200. The processor 105 may determine that portions of the image
data 200 are to be removed for this updated view (e.g., top right corner and bottom
left corner) while further portions are required to be shown in the image data 205
(e.g., top left corner and bottom right corner). In a substantially similar manner, if the
user chooses to rotate the MU 100 70° counter-clockwise from the original position
corresponding to the image data 200, the image data 210 may be shown on the display
device 115. As discussed above, the locations and orientations of the icons may

remain constant.

[0022] Image data 215-240 illustrates a further example of the orientation and
location of the icons remaining constant when the MU 100 is rotated 180° in a
counter-clockwise manner. In image data 215, the MU 100 may be oriented so that a
handle of the housing extends towards the left (e.g., 0° position). Accordingly, the
image data 215 may be shown in a standard landscape setting. In image data 220, the
MU 100 may be rotated 45°. In this rotated position, as discussed above, the
orientation of the view of the image data 220 remains constant relative to the image
data 215. In image data 225, the MU 100 may be rotated 90°. Thus, the image data
225 may be shown in a standard portrait setting. In image data 230, the MU 100 may
be rotated 100°; in image data 235, the MU 100 may be rotated 135°; and in image
data 240, the MU 100 may be rotated 180°. In each subsequent rotational move, the
view of the image data 230-240 may be maintained so that the orientation and
position are constant, particularly the icons being in a constant view relative to the

user.
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[0023] Fig. 3 illustrates the display device of the mobile unit of Fig. 1 for maintaining
a view from a translation in accordance with some embodiments. The image data 300
shown on the display device 115 may represent an original view. That is, the icons on
the image data 300 may again be shown in a standard portrait mode (e.g., length
greater than width). The dimensions of the original view of the image data 300 may
correspond to the dimensions of the display device 115. However, as discussed
above, the image data 300 may have greater dimensions than the dimensions of the
display device 115 in which case the processor 105 is configured to store the entire
image data 300 or adjust accordingly in a dynamic manner. The icons shown on the
image data 300 may also be oriented in a manner relative to the user (e.g., right side
up). The user of the MU 100 may choose to move the MU 100 translationally. For
example, the user may choose to move the MU 100 up, down, left, and/or right. As
illustrated, the image data 320 shown on the display device 115 may correspond to an
up and right translational movement. According to the exemplary embodiments of
the present invention, a position of the image data may be maintained. That is, the
position of the image data 300 and the image data 330 are the same. Therefore, the
icons shown in the image data 300 may be constant when being updated to the image
data 320 after a translation up and to the right is performed on the MU 100. Thus, the
icons remain in the same position relative to the user as was the case in image data
300. The processor 105 may determine that portions of the image data 300 are to be
removed for this updated view (e.g., left side and bottom side) while further portions
are required to be shown in the image data 320 (e.g., top side and right side).
Furthermore, as the icons remain in the same position, some of the icons may be
removed from the view. As shown in image data 300, all the icons 302-318 may be
shown. However, in image data 320, the icons 308, 310, and 312 may be removed as
the MU 100 has been moved enough to place these icons outside the viewing of the
display device 115. The icon 314 however, may be partially shown as the MU 100
has been moved in a manner that the top portion of the icon 314 is still visible within
the display device 115. In a substantially similar manner, if the user chooses to move
the MU 100 translationally up and to the left from the original position corresponding
to the image data 300, the image data 325 may be shown on the display device 115.
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As discussed above, the locations and orientations of the icons may remain constant.
Furthermore, in this scenario, the icons 304, 316, and 318 may be removed from the
view of the display device 115 while the icon 314 again partially remains within the

view of the display device 115.

[0024] It should be noted that the image data shown on the display device 115 may be
updated in a dynamic manner. That is, when the MU 100 is moved translationally,
rotationally, or both, the processor 105 may continuously update the image data
shown on the display device 115. Accordingly, if the display device 115 is moved
from a first position to a second position, the image data is continuously shown with
the elements therein maintaining the orientation and position throughout the

movement from the first position to the second position.

[0025] According to the exemplary embodiments of the present invention, the
movement of the MU 100 and the features for maintaining the position and
orientation of the view on the display device may further be used to activate a
functionality or launch an application. As shown in Fig. 3, the icons 304-318 may be
selected to launch a corresponding application or activate a functionality. The icon
302 may represent a home or central icon. The home icon 302 may be, for example, a
location within the image data 300 when no action is to be taken or the operating
system installed on the MU 100 is to go "back” or return to a home state.
Furthermore, as shown in image data 300, the MU 100 may be disposed in a position
so that the icon 302 is selected. This may illustrate to the user that the icon 302 has
been selected from the movement performed on the MU 100. In a substantially
similar manner, when the MU 100 is moved up and to the right corresponding to the
image data 320, the icon 304 may be sclected. When selected, the icon 304" results in
which the icon may be enlarged and highlighted around the icon. That is, the icon
304' may be updated with visual features indicative of the selection. Further visual
features such as a change in color may also be used. The previously selected icon 302

in image data 300 may be deselected in which case the icon 302' results that is resized

10
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to an original size (e.g., same size as other non-selected icons). When the MU is
moved up and to the left corresponding to the image data 325, the icon 308 may be
selected. Thus, the icon 308" may result that is enlarged and highlighted.

[0026] When the desired icon has been selected, the processor 105 may be configured
to automatically launch a corresponding application or perform a corresponding
functionality. This action may be performed in a variety of ways. In a first example,
the processor 105 may be configured to wait a predetermined amount of time (e.g., 2
seconds) so that when the icon is continuously selected, the processor 105 determines
that the corresponding action of the icon is to be performed. In a second example,
upon the icon being selected, the user may manually provide an input on the display
device 115 (e.g., I/0 device 120 incorporated for a touch screen) that selects the icon

to perform the corresponding action.

[0027] The MU 100 may further be configured to incorporate other movements for
the performing of a functionality. As discussed above, the rotational movements are
not restricted to a turn within a common plane (e.g., yaw). The MU 100 may also be
rotated with a roll or a pitch. Using the features for maintaining the position and
orientation of the view on the display device 100, the user of the MU 100 may
perform a pitch forward to change a selection of the icon. For example, with regard to
image data 300, when a pitch forward is performed, the processor 105 may receive
this movement input data and move the selection from the icon 302 to the icon 306.
In such a scenario, the icon 306 may be selected, highlighted, and enlarged while the
icon 302 is deslected and resized. The image data 300 may remain constant during
this pitch rotational movement. That is, the image data 300 may only be updated
when a yaw rotational movement or a translational movement is performed. In a
further exemplary embodiment, the processor 105 may update the image data 300 for
additional movements. For example, with a pitch rotational movement, the processor
105 may generate a perspective view so that the image data shown on the display

device 115 is maintained with respect to the user. Specifically, with a pitch forward
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rotational movement, the processor 105 may resize the image data 300 so that an
upper portion is widened and zoomed out while a bottom portion is shortened and
zoomed in. In this manner, the view of the image data may be substantially the same

prior to and after the pitch forward rotational movement.

[0028] It should be noted that the exemplary embodiments of the present invention
relating to visual indicators is only exemplary. According to further exemplary
embodiments of the present invention, non-visual indicators may also be utilized
alone or in combination with the visual indicators. For example, when an icon in the
image data is selected, audio data may be played on an audio output component of the
MU 100. In a specific example, if the home icon (e.g., icon 302) is selected, a
prerecorded “home” tone may be played on the audio output component such as
saying the word “home” or a predetermined sound indicative of the home icon. When
another icon is selected such as a barcode scan icon (e.g., icon 308), a precorded tone
may be played on the audio output component such as saying the word “barcode
scan” or a predetermined sound indicative of the barcode scan icon. The audio data
may be played individually or in combination with the visual indicator as discussed
above. In another example, an icon may be selected on the image data to provide
haptic feedback. For example, when an icon is selected, a predetermined haptic
output may be performed by the MU 100. In a specific example, if the home icon
(e.g., icon 302) is selected, the MU 100 may include a vibration generating
component that generates a vibration that is indicative of the home icon (e.g.,
continuous vibration for a predetermined amount of time). In another example, if
another icon such as the barcode scan icon is selected, the vibration generating
component may generate a different type of haptic feedback (e.g., predetermined
number of vibrations spaced apart from one another). In this manner, the exemplary
embodiments of the present invention may incorporate haptic feedback individually,
in combination with other non-visual indicators, in combination with the visual
indicators as discussed above, or any combination thereof. Accordingly, the types of

visual indicators and the types of non-visual indicators may be combined in any
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manner to indicate to the user the selection/deselection of a particular icon or

functionality.

[0029] Fig. 4 illustrates a flowchart of a method 400 for performing a functionality as
a function of a movement of the mobile unit in accordance with some embodiments.
Specifically, the MU 100 may be configured to maintain a position and orientation of
elements shown on a view of a display device after a movement of the MU 100 as
well as perform a functionality from the movement. The method 400 will be
described with reference to the MU 100 of Fig. 1 and the types of movements shown
in Figs. 2 and 3.

[0030] In step 405, image data is shown on the display device 115. As discussed
above, the processor 105 is configured to run at least one application such as an
operating system. The operating system may have a home screen in which a plurality
of icons or selectable elements are shown. With reference to the image data 300, the

icons 302-318 may be shown.

[0031] In step 410, a determination is made whether a movement of the MU 100 is
detected. Specifically, the determination relates to whether the display device 115 is
moved. As discussed above, the movement may be a rotational movement (e.g., roll,
pitch, yaw) and/or a translational movement (e.g, up, down, left, right). Thus, the user
of the MU 100 may move the display device 115 in a variety of manners. If no
movement is determined, the method 400 returns to step 405 where the image data
shown originally is continued to be shown. If movement is determined, the method

400 continues to step 415.

[0032] In step 415, the image data shown on the display device 115 is updated. As
discussed above, if a rotational movement is detected, the position and orientation of
elements of the iamge data or the entire image data may be maintained. Thus, if the

display device 115 is rotated with respect to yaw such as with the image data 200 and
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the image data 205, the processor 105 may determine the updated, moved view on the
display device 115. If a translational movement is detected, the position and
orientation of elements of the image data or the entire image data may be maintained.
Thus, if the display device 115 is moved translationally such as the image data 300
and the image data 320, the processor 105 may again determine the updated, moved
view on the display device 115. If both a rotational and a translational movement is
detected, the position and orientation of elements of the image data or the entire
image data may be maintained. Thus, if the display device 115 is moved with both
types of movements, the processor 105 may determine the updated, moved view on

the display device 115.

[0033] In step 420, the processor 105 determines if a functionality is selected. If no
functionality is selected, the method 400 returns to step 415 where the updated,
moved image is continued to be shown on the display device 115. However, if a
predefined functionality is selected, the method 400 continues to step 425. As
discussed above, the image data 300 may select the icon 302 that corresponds to a
predefined functionality. Subsequently, if the display device 115 is moved in a
translational manner such as up and to the right, a selection functionality may be
triggered so that the icon 304 may be selected. Thus, in step 425, the defined
functionality is performed. As discussed above, the functionality may be performed
in a variety of manners. For example, the processor 105 may automatically activate
and perform the selected predefined functionality. In another example, the user may

manually enter an input to perform the selected functionality.

[0034] The exemplary embodiments of the present invention provide a device and
method for performing a functionality as a function of a movement of a MU that
changes a view of a display device. The movement of the MU and the display device
may be with regard to a rotational movement and/or a translational movement. The
processor of the MU is configured to update the view on the display device as a

function of the performed movement. Subsequently, the processor of the MU may be

14

SUBSTITUTE SHEET (RULE 26)



WO 2014/011785 PCT/US2013/049945

configured to perform a functionality as a function of the performed movement. For
example, a selection functionality may be triggered so that an icon corresponding to
the selected functionality may be altered such as changing a size or display of the

icon.

[0035] In the foregoing specification, specific embodiments have been described.
However, one of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the invention as set forth in
the claims below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modifications are intended to be

included within the scope of present teachings.

[0036] The benefits, advantages, solutions to problems, and any element(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not
to be construed as a critical, required, or essential features or elements of any or all
the claims. The invention is defined solely by the appended claims including any
amendments made during the pendency of this application and all equivalents of those

claims as issued.

[0037] Moreover in this document, relational terms such as first and second, top and
bottom, and the like may be used solely to distinguish one entity or action from
another entity or action without necessarily requiring or implying any actual such

relationship or order between such entities or actions. The terms "comprises,”

2% ¢ EE N

contains”, “‘containing” or

99 CCs 9% Ces

"comprising,” “has”, “having,” “includes”, “including,
any other variation thereof, are intended to cover a non-exclusive inclusion, such that
a process, method, article, or apparatus that comprises, has, includes, contains a list of
elements does not include only those elements but may include other elements not
expressly listed or inherent to such process, method, article, or apparatus. An element

proceeded by “comprises ...a”, “has ...a”, “includes ...a”, “contains ...a” does not,

without more constraints, preclude the existence of additional identical elements in
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the process, method, article, or apparatus that comprises, has, includes, contains the
element. The terms “a” and “an” are defined as one or more unless explicitly stated
otherwise herein. The terms “substantially”, “essentially”, “approximately”, “about”
or any other version thereof, are defined as being close to as understood by one of
ordinary skill in the art, and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within 1%
and in another embodiment within 0.5%. The term “coupled” as used herein is
defined as connected, although not necessarily directly and not necessarily

mechanically. A device or structure that is “configured” in a certain way is

configured in at least that way, but may also be configured in ways that are not listed.

[0038] It will be appreciated that some embodiments may be comprised of one or
more generic or specialized processors (or “processing devices”) such as
microprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored program instructions (including
both software and firmware) that control the one or more processors to implement, in
conjunction with certain non-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively, some or all functions
could be implemented by a state machine that has no stored program instructions, or
in one or more application specific integrated circuits (ASICs), in which each function
or some combinations of certain of the functions are implemented as custom logic.

Of course, a combination of the two approaches could be used.

[0039] Moreover, an embodiment can be implemented as a computer-readable storage
medium having computer readable code stored thercon for programming a computer
(e.g., comprising a processor) to perform a method as described and claimed herein.
Examples of such computer-readable storage mediums include, but are not limited to,
a hard disk, a CD-ROM, an optical storage device, a magnetic storage device, a ROM
(Read Only Memory), a PROM (Programmable Read Only Memory), an EPROM
(Erasable Programmable Read Only Memory), an EEPROM (Electrically Erasable
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Programmable Read Only Memory) and a Flash memory. Further, it is expected that
one of ordinary skill, notwithstanding possibly significant effort and many design
choices motivated by, for example, available time, current technology, and economic
considerations, when guided by the concepts and principles disclosed herein will be
readily capable of generating such software instructions and programs and ICs with

minimal experimentation.

[0040] The Abstract of the Disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the claims. In
addition, in the foregoing Detailed Description, it can be seen that various features are
grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an
intention that the claimed embodiments require more features than are expressly
recited in each claim. Rather, as the following claims reflect, inventive subject matter
lies in less than all features of a single disclosed embodiment. Thus the following
claims are hereby incorporated into the Detailed Description, with each claim

standing on its own as a separately claimed subject matter.

17

SUBSTITUTE SHEET (RULE 26)



WO 2014/011785 PCT/US2013/049945

Claims
1. A method, comprising:

generating first image data indicative of a first view shown on a display device
of a mobile unit (MU), the first view including a plurality of selectable elements, each
selectable element configured to execute a predefined functionality, the first image
data including first position data and first orientation data for each of the selectable

elements;

determining movement data indicative of a movement of the display device

relative to a user of the MU,

generating second image data indicative of a second view shown on the
display device as a function of the first image data and the movement data, the second
view including at least one of the selectable elements, the second image data
including second position data and second orientation data for each of the at least one
of the selectable elements, the second position data and the second orientation data
being the same as the first position data and the first orientation data, respectively,

relative to the user;

selecting one of the at least one of the selectable elements of the second view

as a function of the second position data and the second orientation data; and

executing the predefined functionality corresponding to the selected one of the

selectable elements.
2. The method of claim 1, wherein the movement is one of a translational

movement, a rotational movement, and a combination thereof.
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3. The method of claim 2, wherein the translational movement is on¢ of an
upward movement, a downward movement, a leftward movement, a rightward

movement, and a combination thereof.

4. The method of claim 2, wherein the rotational movement is one of a yaw

movement, a pitch movement, a roll movement, and a combination thereof.

5. The method of claim 2, wherein, when the translational movement is made,

select ones of the selectable elements of the first view are removed.

6. The method of claim 1, wherein the second image data is generated

continuously throughout the movement of the display device.
7. The method of claim 1, further comprising:

generating selection image data for the selected one of the at least one of the

seletable elements, the selection image data including at least one visual feature.

8. The method of claim 7, wherein the at least visual feature includes an increase
in size, a change in color, a highlight around the selected selectable element, and a

combination thereof.
9. The method of claim 7, further comprising:

generating deselection image date for a previously selected one of the at least
one of the selectable elements, the deselection image data removing the at least one

visual feature.

10.  The method of claim 1, wherein the functionality is executed one of

automatically and manually.

11. A mobile unit (MU), comprising:
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a display device configured to show first image data indicative of a first view
shown thereon, the first view including a plurality of selectable elements, each
selectable element configured to execute a predefined functionality, the first image
data including first position data and first orientation data for each of the selectable

elements;

a processor configured to generate the first image data, the processor further

configured to execute the predefined functionality;

a memory storing the first image data, the first position data, and the first

orientation data; and

a sensor configured to generate movement data indicative of a movement of

the display device relative to a user of the MU,

wherein the processor is configured to generate second image data indicative
of a second view shown on the display device as a function of the first image data and
the movement data, the second view including at least one of the selectable elements,
the second image data including second position data and second orientation data for
cach of the at least one of the selectable elements, the second position data and the
second orientation data being the same as the first position data and the first

orientation data, respectively, relative to the user,

wherein the processor is configured to select one of the at least one of the
selectable elements of the second view as a function of the second position data and

the second orientation data, and

wherein the processor is configured to execut the predefined functionality

corresponding to the selected one of the selectable elements.
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12. The MU of claim 11, wherein the movement is one of a translational

movement, a rotational movement, and a combination thereof.

13.  The MU of claim 12, wherein the translational movement is one of an upward
movement, a downward movement, a leftward movement, a rightward movement, and

a combination thereof.

14.  The MU of claim 12, wherein the rotational movement is one of a yaw

movement, a pitch movement, a roll movement, and a combination thereof.

15. The MU of claim 12, wherein, when the translational movement is made,

select ones of the selectable elements of the first view are removed

16.  The MU of claim 11, wherein the processor is configured to continuously

generate the second image data throughout the movement of the display device.

17.  The MU of claim 11, wherein the processor is configured to generate selection
image data for the selected one of the at least one of the seletable elements, the
selection image data including at least one visual feature.

18. The MU of claim 17, wherein the at least visual feature includes an increase in
size, a change in color, a highlight around the selected selectable element, and a
combination thereof.

19.  The MU of claim 17, wherein the processor is configured to generate
deselection image date for a previously selected one of the at least one of the
selectable elements, the deselection image data removing the at least one visual

feature.
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20. A computer readable storage medium including a set of instructions

executable by a processor, the set of instructions operable to:

generate first image data indicative of a first view shown on a display device
of a mobile unit (MU), the first view including a plurality of selectable elements, each
selectable element configured to execute a predefined functionality, the first image
data including first position data and first orientation data for each of the selectable

elements;

determine movement data indicative of a movement of the display device

relative to a user of the MU,

generate second image data indicative of a second view shown on the display
device as a function of the first image data and the movement data, the second view
including at least one of the selectable elements, the second image data including
second position data and second orientation data for each of the at least one of the
selectable elements, the second position data and the second orientation data being the
same as the first position data and the first orientation data, respectively, relative to

the user;

select one of the at least one of the selectable elements of the second view as a

function of the second position data and the second orientation data; and

execute the predefined functionality corresponding to the selected one of the

selectable elements.
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AMENDED CLAIMS
received by the International Bureau on 6 December 2013 (06.12.2013)

Claims
1. A method, comprising:

generating first image data (200) indicative of a first view shown on a display
device (115) of a mobile unit ‘MU~ (100), the first view including a plurality of
selectable elements (302-318), each selectable element (302-318) configured to
execute a predefined functionality, the first image data (200) including first position
data and first orientation data for cach of the selectable clements;

determining movement data indicative of a movement of the display device
(115) relative to a user of the MU (100);

generating second image data (205) indicative of a second view shown on the
display device (115) as a function of the first image data (200) and the movement
data, the second view including at least one of the selectable elements (302-318), the
second image data (205) including second position data and second orientation data
for each of the at least one of the selectable elements, the second position data and the
second orientation data being the same as the first position data and the first
orientation data, respectively, relative to the user;

selecting one of the at least one of the selectable elements (302-318) of the
second view as a function of the second position data and the second orientation data;
and

executing the predefined functionality corresponding to the selected one of the

selectable elements (302-318).

2. The method of claim 1, wherein the movement is one of a translational movement,

a rotational movement, and a combination thereof.

3. The method of claim 2, wherein the translational movement is one of an upward
movement, a downward movement, a leftward movement, a rightward movement, and

a combination thereof.

4. The method of claim 2, wherein the rotational movement is one of a yaw

movement, a pitch movement, a roll movement, and a combination thereof.
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5. The method of claim 2, wherein, when the translational movement is made, select

ones of the selectable elements (302-318) of the first view are removed.

6. The method of claim 1, wherein the second image data is generated continuously

throughout the movement of the display device (115).

7. The method of claim 1, further comprising:
generating selection image data for the selected one of the at least one of the
selectable elements (302-318), the selection image data including at least one visual

feature.

8. The method of claim 7, wherein the at least visual feature includes an increase in
size, a change in color, a highlight around the selected selectable element (302-318),

and a combination thereof.

9. The method of claim 7, further comprising:
generating deselection image date for a previously selected one of the at least
one of the selectable elements (302-318), the deselection image data removing the at

least one visual feature.

10. The method of claim 1, wherein the functionality is executed one of automatically

and manually.
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11. A mobile unit ‘MU’ (100), comprising:

a display device (115) configured to show first image data (200) indicative of
a first view shown thereon, the first view including a plurality of selectable elements
(302-318), each selectable element configured to execute a predefined functionality,
the first image data including first position data and first orientation data for each of
the selectable elements (302-318);

a processor (105) configured to generate the first image data (200), the
processor (105) further configured to execute the predefined functionality;

amemory (110) storing the first image data (200), the first position data, and
the first orientation data; and

a sensor configured to generate movement data indicative of a movement of
the display device (115) relative to a user of the MU (100),

wherein the processor (105) is configured to generate second image data (205)
indicative of a second view shown on the display device (115) as a function of the
first image data (200) and the movement data, the second view including at least one
of the selectable elements, the second image data (205) including second position data
and second orientation data for each of the at least one of the selectable elements
(302-318), the second position data and the second orientation data being the same as
the first position data and the first orientation data, respectively, relative to the user,

wherein the processor (105) is configured to select one of the at least one of
the selectable clements (302-318) of the second view as a function of the second
position data and the second orientation data, and

wherein the processor (105) is configured to execute the predefined

functionality corresponding to the selected one of the selectable elements (302-318).

12. The MU (100) of claim 11, wherein the movement is one of a translational

movement, a rotational movement, and a combination thereof.

13. The MU (100) of claim 12, wherein the translational movement is one of an
upward movement, a downward movement, a leftward movement, a rightward

movement, and a combination thereof.
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14. The MU (100) of claim 12, wherein the rotational movement is one of a yaw

movement, a pitch movement, a roll movement, and a combination thereof.

15. The MU (100) of claim 12, wherein, when the translational movement is made,

select ones of the selectable elements (302-318) of the first view are removed.

16. The MU (100) of claim 11, wherein the processor (105) is configured to
continuously generate the second image data throughout the movement of the display

device (115).

17. The MU (100) of claim 11, wherein the processor (105) is configured to generate
selection image data for the selected one of the at least one of the selectable elements

(302-318), the selection image data including at least one visual feature.

18. The MU (100) of claim 17, wherein the at least visual feature includes an increase
in size, a change in color, a highlight around the selected selectable element, and a

combination thereof.

19. The MU (100) of claim 17, wherein the processor (105) is configured to generate
deselection image date for a previously selected one of the at least one of the
selectable elements (302-318), the deselection image data removing the at least one

visual feature.
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20. A computer readable storage medium including a set of instructions executable by
a processor (105), the set of instructions operable to:

generate first image data (200) indicative of a first view shown on a display
device (115) of a mobile unit ‘MU” (100), the first view including a plurality of
selectable elements (302-318), each selectable element (302-318) configured to
execute a predefined functionality, the first image data including first position data
and first orientation data for cach of the selectable clements;

determine movement data indicative of a movement of the display device
(115) relative to a user of the MU (100);

generate second image data (205) indicative of a second view shown on the
display device as a function of the first image data and the movement data, the second
view including at least one of the selectable elements (302-318), the second image
data including second position data and second orientation data for each of the at least
one of the selectable elements (302-318), the second position data and the second
orientation data being the same as the first position data and the first orientation data,
respectively, relative to the user;

select one of the at least one of the selectable elements (302-318) of the
second view as a function of the second position data and the second orientation data;
and

execute the predefined functionality corresponding to the selected one of the

selectable elements (302-318).
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