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USER INTERFACE RESPONSIVE TO OPERATOR POSITION AND GESTURES

Technical Field

Embodiments described herein generally relate to a user interface that adopts different
modes of interaction with an operator depending on the position of the operator relative to a
computing device and gestures made by the operator.

Background

Typical computing devices are configured physically and with user interfaces that support
only one manner of operation, including just one set of user interface components configured in a
single particular manner. This arises from a presumption that an operator of a computing device
chooses a computing device that befits their desired manner of operation (e.g., a desktop to be
operated at a desk, set-top box to be operated from across a room, a handheld portable to be
operated while carried in a hand, etc.) and is highly unlikely to ever seek to change it.

As a result, graphical user interfaces for computing devices are invariably designed to
support only one configuration of interaction. Although it is often possible for an operator of a
computing device to "customize" aspects of its user interface, those customizations become part
of what remains just a single manner of interaction. No opportunity is afforded in typical "setup”
or "configuration" menus to create or alter configurations for multiple configurations of
interaction.

The effective result is that an operator is required to adopt whatever single way of
interaction that the computing device has been configured to support. More specifically, where a
computing device is configured to support operation as a desktop computing device, its operator
is expected to accommodate that one manner of interaction by always sitting at a desk to use it as
such. No accommodation is made in the physical configuration of that computing device or in
its user interface for a user who wants to interact with it in different ways at different times, e.g.,
sometimes while sitting at the desk and sometimes while physically away from it and that desk.

Brief Description of the Drawings

FIG. 1 illustrates aspects of an embodiment of a computing device.

FIG. 2 illustrates aspects of an alternate embodiment of a computing device.

FIGS. 3A-D illustrate aspects of different positions and gestures of an operator of an
embodiment.

FIGS. 4A-F illustrate aspects of different automatically selected modes of a user interface
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according to an embodiment.
FIGS. 5 and 6 illustrate aspects of the embodiment of FIG. 1.
FIG. 7 illustrates a first logic flow according to an embodiment.
FIG. 8 illustrates a second logic flow according to an embodiment.
FIG. 9 illustrates a third logic flow according to an embodiment.
FIG. 10 illustrates a processing architecture according to an embodiment.

Detailed Description

Various embodiments are generally directed to the provision of multiple modes of a user
interface of a computing device that are automatically selected in response to the position and
gestures of its operator. More specifically, such factors as movements of an operator's hand and
the position of one or more portions of the operator's body relative to a user interface component
of the computing device are recurringly monitored. Such recurring monitoring continues as the
operator operates the computing device to enable dynamic selection of different ones of these
multiple modes as the operator possibly changes position during such operation.

One of the modes is automatically selected in response to detecting the position of the
operator as being in relatively close proximity to manually-operable controls of the computing
device (e.g., one or more of a mouse, a keyboard, a touchpad, a touchscreen, etc.) such that
operation of those controls is possible, and in response to detecting at least one of the operator's
hands as being in position to so operate those controls. Another mode is automatically selected
in response to detecting the position of the operator as being in relatively close proximity to
those controls, but also in response to detecting that at least one of the operator's hands as in a
position to point a digit of a hand at a portion of a display of the computing device. Still another
mode is automatically selected in response to detecting the position of the operator as not being
in relatively close proximity to those controls.

With the automatic selection of each of these modes is an automatic selection of a view of
a visual portion of a user interface in which at least selectable menu items are visually presented
in different ways on the display of the computing device. One of the views of the visual portion
is configured specifically to support operator interaction through use of the manually-operable
controls. Another of the views is configured specifically to support operator interaction by
pointing with a digit of one of the operator's hands to selectable menu items visually presented
on the display while positioned relatively close to those controls. Still another of the views is
configured specifically to support operator interaction by making gestures with at least one hand
while positioned far enough away from the controls to preclude interaction with that user

interface component. Again, as different ones of these modes are dynamically selected as the



10

15

20

25

30

35

WO 2014/150111 PCT/US2014/022256

operator possibly changes position during operation of the computing device, the automatic
selection of different corresponding ones of these views also occurs dynamically.

Further, with the automatic selection of cach of these modes is an automatic selection of
what mechanisms for verifying the identity of an operator may be employed by the computing
device. The automatic selection of one of the multiple modes is based on the receipt of
indications provided by one or more sensors of the position of the operator relative to the user
interface component and of at least one position of at least one of the operator's hands. Such
automatic selection of one of multiple modes enables an operator to interact with the computing
device in different ways at different times.

With general reference to notations and nomenclature used herein, portions of the detailed
description which follows may be presented in terms of program procedures executed on a
computer or network of computers. These procedural descriptions and representations are used
by those skilled in the art to most effectively convey the substance of their work to others skilled
in the art. A procedure is here, and generally, conceived to be a self-consistent sequence of
operations leading to a desired result. These operations are those requiring physical
manipulations of physical quantities. Usually, though not necessarily, these quantities take the
form of electrical, magnetic or optical signals capable of being stored, transferred, combined,
compared, and otherwise manipulated. It proves convenient at times, principally for reasons of
common usage, to refer to these signals as bits, values, elements, symbols, characters, terms,
numbers, or the like. It should be noted, however, that all of these and similar terms are to be
associated with the appropriate physical quantities and are merely convenient labels applied to
those quantities.

Further, these manipulations are often referred to in terms, such as adding or comparing,
which are commonly associated with mental operations performed by a human operator.
However, no such capability of a human operator is necessary, or desirable in most cases, in any
of the operations described herein that form part of one or more embodiments. Rather, these
operations are machine operations. Useful machines for performing operations of various
embodiments include general purpose digital computers as selectively activated or configured by
a computer program stored within that is written in accordance with the teachings herein, and/or
include apparatus specially constructed for the required purpose. Various embodiments also
relate to apparatus or systems for performing these operations. These apparatus may be specially
constructed for the required purpose or may incorporate a general purpose computer. The
required structure for a variety of these machines will appear from the description given.

Reference is now made to the drawings, wherein like reference numerals are used to refer

to like elements throughout. In the following description, for purposes of explanation, numerous
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specific details are set forth in order to provide a thorough understanding thereof. It may be
evident, however, that the novel embodiments can be practiced without these specific details. In
other instances, well known structures and devices are shown in block diagram form in order to
facilitate a description thereof. The intention is to cover all modifications, equivalents, and
alternatives within the scope of the claims.

Figures 1 is a block diagram of an interaction system 1000 that includes an embodiment of
an interaction device 100 to detect and respond to operator position and gesturing, according to
an embodiment described herein. Figure 1 also optionally depicts a server 500 maintaining an
account associated with the operator, the interaction device 100 and the server 500
communicating via a network 999 therebetween to determine whether to grant the operator
access to the account. Each of these computing devices 100 and 500 may be any of a variety of
types of computing device, including without limitation, a desktop computer system, a data entry
terminal, a laptop computer, a netbook computer, an ultrabook computer, a tablet computer, a
handheld personal data assistant, a smartphone, a digital camera, a mobile device, a body-worn
computing device incorporated into clothing, a computing device integrated into a vehicle, a
server, a cluster of servers, a server farm, etc.

As depicted, these computing devices 100 and 500 may exchange signals concerning
whether or not the identity of an operator is verified such that access may be granted to an
account associated with them. However, one or more of these computing devices may exchange
other data entirely unrelated to images or regions of interest. In various embodiments, the
network 999 may be a single network possibly limited to extending within a single building or
other relatively limited area, a combination of connected networks possibly extending a
considerable distance. Stated differently, the network 999 may include the Internet, one or more
private intranets, or both. Thus, the network 999 may be based on any of a variety (or
combination) of communications technologies by which signals may be exchanged, including
without limitation, wired technologies employing electrically and/or optically conductive
cabling, and wireless technologies employing infrared, radio frequency or other forms of
wireless transmission. It should also be noted that such data may alternatively be exchanged at
least between these computing devices via direct coupling of a removable storage (e.g., a solid-
state storage based on FLASH memory technology, an optical disc medium, etc.) at different
times to each.

In various embodiments, the interaction device 100 incorporates one or more of a
processor element 150, a storage 160, controls 120, a display 180, a proximity sensor 111, a
microphone 112, an image sensor 115, an eye tracker 116, and an interface 190 to couple the

interaction device 100 to the network 999. The storage 160 stores one or more of a control
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routine 140 and identification data 132. The image sensor 115 may be based on any of a variety
of technologies for capturing an image of at least a face and/or a hand of an operator, including
and not limited to charge-coupled device (CCD) semiconductor technology. As will be
explained in detail, the image sensor 115 may be employed in determining the distance of an
operator from the controls 120, verifying the identity of the operator and/or verifying that hand
gestures of the operator are directed towards the interaction device 100. Alternatively or
additionally, one or more of the proximity sensor 111, the microphone 112 and the eye tracker
116 may be employed to do so.

If present, the proximity sensor 111 may be based on any of a variety of technologies
determining the distance of a portion of the interaction device 100 to an operator. In some
embodiments, a combination of ultrasonic output and reception may be used in which ultrasonic
sound waves are projected toward where the operator is expected to be to operate the interaction
device 100, and the amount of time required for those sound waves to return after being reflected
by the body of the operator is determined. In other embodiments, a combination of infrared light
output and reception may be similarly used.

If present, the microphone 112 may be based on any of a variety of technologies for
detecting the voice of an operator. The microphone 112 may be acoustically coupled to the
ambient air to detect sounds therein, or may be mechanically coupled to a portion of the
interaction device 100 to detect vibrations in audible frequencies conducted to it through a
portion of a casing of the interaction device 100.

If present, the eye tracker 116 may be based on any of a variety of technologies for
detecting the direction of the gaze of an operator's eyes. In some embodiments, a combination of
infrared light output and reception may be used in which infrared light reflected from the
operators eyes is analyzed to determine the direction in which the operator is looking.

In executing a sequence of instructions of the control routine 140, the processor element
150 recurringly monitors at least the image sensor 115 as it recurringly captures images of an
operator of the interaction device 100. The processor element 150 does so as part of at least
monitoring and interpreting hand gestures made by the operator. The processor element 150
conditions the interpreting of hand gestures on a determination of the distance of the operator
from the controls 120. For example, if the operator is at a relatively short distance from the
controls 120 such that the operator could operate the controls 120 with a hand (e.g., a hand of the
operate is proximate to the controls 120), then the processor element 150 may limit interpretation
of hand gestures to a first set of possible hand gestures, such as gestures of a hand raised to point
to a portion of the display 180. While if the operator is at a relatively long distance from the

controls 120 such that the operator cannot reach the controls 120 to operate the controls 120 with
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a hand (e.g., no portion of the body of the operator is proximate to the controls 120), then the
processor element 150 may limit interpretation of hand gestures to a second set of possible hand
gestures, such as numbers of digits of a hand raised in the air or other posing of a hand or digits,
particular patterns of digit and/or hand movements, and/or gestures of a sign language such as
ASL (American sign language). In determining the distance of the operator from the controls
120, the processor element 150 may rely largely on the image sensor 115. The processor
element 150 may employ known dimensions of typical versions of the controls 120 and/or other
objects in the field of view of the image sensor 115 to determine the distance to the operator with
proportional comparisons. Alternatively or additionally, the processor element 150 may rely on
the proximity sensor 111, receiving signals from the proximity sensor 111 indicative of a
distance of a portion of the interaction device 100 (e.g., the controls 120) to the operator.

Figure 2 illustrates a block diagram of the interaction system 1000 that includes an
alternate embodiment of the interaction device 100. This embodiment of the interaction device
100 depicted in Figure 4 is similar to the embodiment depicted in Figure 1 in many ways, and
thus, like reference numerals are used to refer to like elements throughout. However, unlike the
interaction device 100 of Figure 1, the interaction device 100 of Figure 4 additionally
incorporates a controller 200 that includes a processor element 250 and a storage 260. Also
unlike the interaction device 100 of Figure 1, the identification data 132 that includes indications
of identifying characteristics of an authorized operator is stored within the storage 260 of the
controller along with a control routine 240, instead of within the storage 160.

It is envisioned that such an incorporation of the controller 200 with a processor element
200 and storage 260 that are entirely separate from the processor 150 and the storage 160 may be
deemed desirable to provide a second and entirely separate operating environment for use in
operator verification. Stated differently, the processor element 250 and the storage 260 define
portions of an operating environment that is substantially separate from the operating
environment defined by at least the processor element 150 and the storage 160. This separate
operating environment within the controller 200 enables the algorithms employed in facial,
hand/gesture and/or voice recognition to be executed with a greatly reduced risk of being
compromised by other less trustworthy software that may be executed by the processor element
150. The storage of the identification data 132 within the storage 260 aids in further ensuring
that the identification data 132 is not compromised by being altered to enable acceptance of an
unauthorized person as authorized to operate the interaction device 100.

Figures 3A-D depict at least some possible scenarios of how a head 11 and/or at least one
digit 14 of a hand 15 of an operator 10 may be positioned relative to a portion of the interaction

device 100, such as the controls 120 and/or the display 180. Figures 4A-F depict possible views
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of a visual portion 880 of a user interface that may be automatically selected and visually
presented on the display 180 in response to one or more of the scenarios of Figures 2A-D.

As depicted in all of Figures 3A-D, the display 180 and the controls 120 are physically
distinct portions of the interaction device 100, and are positioned atop a flat portion 90 of a piece
of furniture. Physically coupled to a portion of the display 180 are one or more of the proximity
sensor 111, the microphone 112, the image sensor 115 and the eye tracker 116. It should be
noted that this depiction of this physical configuration of these components of the interaction
device 100 presents but one possible example of a physical configuration. In other
configurations, the controls 120 and the display 180 may integrated into a common casing in any
of a variety of ways. Also, although the proximity sensor 111, the microphone 112, the image
sensor 115 and the eye tracker 116 are depicted as encased in a distinct casing physically coupled
to a portion of a casing of the display 180, that distinct casing may alternately be separately
physically supported atop the flat portion 90 of the piece of furniture or in a variety of other
ways. Also, entirely different physical configurations are possible in which one or more of these
components 111, 112, 115 and 116 may be incorporated into the same casing as the display 180
and/or the controls 120. Stated differently, as long as each of these components 111, 112, 115
and 116 are provided with a sufficiently clear line of sight to at least one hand 15 and/or the head
11 of the operator 10 to perform their respective functions, the exact manner in which they are
physically positioned or supported in the environment of the interaction device 100 is not
important.

As depicted in all of Figures 4A-F, the visual portion 830 of the user interface is visually
presented on the display 180 that includes multiple selectable items 882. As will be familiar to
those skilled in the art, the selectable items 882 provide a way for an operator of the interaction
device 100 to graphically initiate various functions associated with each of the selectable items
882 by operation of the controls 120 and/or another mechanism to cause one of the selectable
items 882 to be selected. Some of the selectable items 882 may be associated with functions of
an operating system or other support software made up of instructions executable by the
processor element 150. Others of the selectable items 882 may be associated with functions of
applications level software or other software made up of instructions executable by the processor
element 150, and reliant upon an operating system to provide underlying support for various base
level functions. As depicted, some of the selectable items 882 occupy portions of one or the
other of a pair of menus 881a and 881b, either or both of which may be associated with an
operating system or applications level software. As also depicted, a visual portion 883 of an
application level viewing software includes a selectable item 882 associated with the function of

playing a piece of motion video if selected. It should be noted that what is depicted in each of
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Figures 4A-F are but examples of possible visual presentation of different views of a visual
portion 880 of a user interface that are automatically selected in response to the position and
hand gestures of an operator, and should not be taken as depicting the only way in which menus
and selectable items may be laid out in the viewing area of a display.

Figure 3A depicts a scenario of the operator 10 being at a relatively short distance from the
controls 120 such that the operator 10 can access the controls 120 with one or both hands 15
(e.g., a hand 15 is proximate the controls 120), and the operator 10 actually does so. Upon
detecting this scenario, the processor element 150, in executing the control routine 140, may
visually present a view of the visual portion 880 of a user interface to the operator 10 that
resembles what is depicted in Figure 3A. In Figure 4A, the menus 881a-b and selectable items
882 are presented at a size, including text size, befitting being viewed by the operator 10 at a
relatively short distance from the display 180, and befitting use of the controls 120 to select one
of the selectable items 882.

Figure 3B depicts a scenario of the operator 10 again at a relatively short distance from the
controls 120 such that the operator 10 can access the controls 120 with one or both hands 15.
However, unlike the scenario of Figure 3A, in Figure 3B, the operator raises a hand 15 to a
position relative to the screen where the operator 10 is able to point at various selectable items
882 visually presented on the display 180, and forms a digit 14 of that hand 15 to actually do so.
Upon detecting this scenario, the processor element 150 may visually present a view of the visual
portion 880 of the user interface to the operator 10 that resembles what is depicted in one of
Figure 4B, 4C or 4D as a result of executing the control routine 140.

In Figure 4B, the menus 881a-b and selectable items 882 are presented at substantially the
same sizes and locations as in Figure 4A, but an additional pointing menu 885 is visually
presented as overlying other items visually presented on the display 180. The pointing menu 885
incorporates multiple selectable items 886 that duplicate at least some of (not necessarily all of)
the selectable items 882 that are visually presented elsewhere. The selectable items 886 are
arranged in a generally circular manner around a central point at which no selectable item is
located, and the pointing menu 885 is visually presented at a location on the display 180 that is
determined by the processor element 150 to be the location to which the operator initially points
a digit 14 upon raising a hand 15 to point at the display 180. The pointing menu 885 is based on
research suggesting that one efficient form of using a pointed digit of a hand to operate a user
interface is to provide selectable items arrayed around a central location that are selected by
"twitching" that digit briefly in a selected direction from that central location at which that digit

had originally pointed and to which that digit again points following a "twitch" to select a
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pointed in a given direction, and then momentarily moved to one side (e.g., up, down, to the left
or right) so as to point in a slightly different direction, and moved back again to point in
substantially the same or similar direction as before the momentary movement was made. At
least the initial movement away from pointing in the given direction is made relatively quickly,
though it is envisioned that the movement to return to pointing in substantially the same direction
is also made relatively quickly, giving both movements together a quick or "twitch" quality in
their speed. Thus, Figure 4B depicts a possible implementation of such a "point-and-twitch"
addition to the user interface in which the processor circuit 150 monitors the image sensor 115
(as it recurringly captures images of the operator 10) for indications of combinations of pointing
and twitching of a digit 14 performed by the operator 10.

In Figure 4C, the menus 881a-b and selectable items 882 are presented at substantially the
same locations as in Figure 4A, but in a substantially larger size. This increased size for each of
the selectable items 882 (and possibly, the menus 881a-b within which they are disposed)
provides the selectable item 882 with larger target areas on the display 180, thereby enhancing
the accuracy with which the operator 10 is able to point to a desired one of the selectable items
882 with a digit 14. Along with visually presenting such a view of the visual portion 880 of a
user interface as is depicted in Figure 4C, the processor element 150 also monitors the image
sensor 115 (as it recurringly captures images of the operator 10) for instances of the operator 10
pointing at one of the selectable items 882.

Figure 4D presents another view of the visual portion 880 of a user interface that is similar
to the view of Figure 4C inasmuch as ones of the selectable items 882 have been increased in
size. However, unlike the view depicted in Figure 4C, the view of Figure 4D also depicts a
simplification of the visual portion 880 inasmuch as some of the selectable items 882 depicted as
present in the views of Figures 4A-C have been eliminated.

Figure 3C depicts a scenario of the operator 10 being at a relatively long distance from the
controls 120 such that the operator 10 cannot reach the controls 120 with either hand 15 to
operate them (e.g., neither hand 15 of the operator 10 is proximate to the controls 120). Further,
at such a relatively long distance, the ability of most persons to point with a digit with sufficient
accuracy to select one selectable item on a display versus another diminishes considerably.
Therefore, upon detecting this scenario, the processor element 150 may visually present a view
of the visual portion 880 of a user interface to the operator 10 that resembles what is depicted in
Figure 4E, where each of the selectable items 882 (and possibly, the menus 881a-b within which
they are disposed) are again increased in size to a degree still greater than what was depicted in
Figures 4C-D. This still larger size for the selectable items 882 is not to make them easier to

selected by pointing from farther away, but to make them easier to see from farther away while



10

15

20

25

30

35

WO 2014/150111 PCT/US2014/022256

the processor element 150 monitors the image sensor 115 (as it recurringly captures images of
the operator 10) for indications of hand gesturing by the operator in place of pointing.

Figure 4F presents another view of the visual portion 880 of a user interface that is similar
to the view depicted in Figure 4E inasmuch as ones of the selectable items 882 have been
increased again in size compared to views of the visual portion 880 depicted in Figures 4C-D.
However, unlike the view depicted in Figure 4E, the view of Figure 4F also depicts a
simplification of the visual portion 880 inasmuch as some of the selectable items depicted as
present in the view of Figure 4E have been eliminated.

Figure 3D depicts a scenario of the operator 10 being at a still greater distance from the
controls 120 than the operator 10 was in the scenario of Figure 3C. Such a greater distance may
be beyond a specified distance (as specifically depicted) such that the processor element 150, in
executing the control routine 140, may entirely forego interpreting any form of hand gesturing by
the operator 10. This may arise from limitations of the image sensor 115 (e.g., limits of its
resolution, etc.) in providing the processor element 150 with sufficient detail to analyze hand
gestures. Alternatively or additionally, it may be deemed desirable to require that the operator
10 be within the specified distance from the interaction device 100 to operate it so as to avoid
encouraging a situation in which the view of the operator 10 is easily or frequently blocked due
to activity in the environment and/or in which inattention by the operator 10 at such greater
distances allows unauthorized operation of the interaction device 100 by another person.

Upon detecting this scenario, the processor circuit 150 may visually present a login screen
requiring such that further operation of the interaction device 100 is not possible until the
operator 10 logs in again. Alternatively, the processor circuit 150 may visually present a view of
the visual portion 880 of the user interface akin to what is depicted in any of Figures 4C to 4F
insofar as selectable items are visually presented with sufficient size that they can be seen from
the greater distance of the operator 10, but without responding to any hand gestures by the
operator 10 until the operator 10 moves closer to shorten the distance.

It should again be noted that such automatic selection of different views of the visual
portion 830 of the user interface may be made dynamically as the operator 10 changes position
(e.g., changes their distance from a portion of the interaction device 100, such as the controls
120) and/or manner of interaction (e.g., switches between use of the controls 120 and pointing at
the display 180) as the operator 10 operates the interaction device 100. For example, in the
middle of using the interaction device 100 to perform some manner of function, the operator 10
walk further away or closer to the interaction device 100 such that the automatic selection of a
view of the visual portion 880 dynamically changes in response to that change in position as

detected by the recurring monitoring of the operator's position.
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Returning to Figure 1, the processor element 150 may condition the interpreting of hand
gestures on a determination of whether or not the operator's attention is directed at the interaction
device 100 as a result of executing the control routine 140. It may be that hand gestures made an
operator are directed at another person or at a different computing device such that the operator
does not intend to provide input to the interaction device 100 at a time when the operator is
gesturing with one or both hands. In determining this, the processor element 150 may
recurringly monitor the direction of the operator's gaze. The processor element 150 may rely on
recurringly analyzing images of the operator captured by the image sensor 115 in its field of
view to determine the direction of their gaze. Alternatively or additionally, the processor
element 150 may rely on the eye tracker 116 (if present) to do so, receiving signals from the eye
tracker 116 indicative of the direction of the operator's gaze. Also alternatively or additionally,
the processor element 150 may rely on the microphone 112, receiving signals from the
microphone 112 indicative of voice commands from the operator to either proceed with
interpreting the operator's hand gestures or to ignore the operator's hand gestures.

The processor element 150 may also condition the interpreting of hand gestures on
verification of the identity of the operator. Indeed, the acceptance of any input from the
operator, including by hand gestures and/or by operation of the controls 120, may be so
conditioned. In determining this, the processor element 150 may analyze the images of the face
of the operator captured by the image sensor 115 within its field of view, employing any of a
variety of known facial recognition algorithms to distinguish the face of the operator from faces
of other persons.

Alternatively or additionally, the processor element 150 may analyze one or more captured
images of a specific hand gesture made by the operator for purposes of being verified as an
authorized operator. Any of a variety of algorithms may be employed to measure the proportions
of the digits of that hand and/or other characteristics of that hand to verify that hand as belonging
to the operator. In a sense, such a form of verification combines measuring of biometric
parameters to confirm the identity of the owner of the hand as being the operator with a gesture-
based form of password inasmuch as presumably only the operator knows what gesture to make
to be allowed to operate the interaction device 100. For example, the processor element 150 may
analyze the shape, size and/or movement of a hand as captured in one more images to derive a
three-dimensional (3D) model of that hand that attempts to distinguish locations of joints and
endpoints of stiffer structures (e.g., bones, etc.). With such a three-dimensional model thereby
created, the processor element 150 may compare the relative lengths of the stiffer structures to
known biometric data of an operator's hand to determine whether the hand in the image(s)

belongs to that operator. Alternatively or additionally, the processor element 150 may compare
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the relative angles of the stiffer structures to known data representing a particular gesture to
determine whether or not those angles match corresponding angles of the particular gesture
closely enough to determine that the particular gesture is being made by the hand in the image(s).
Thus, such a derived 3D model may be employed in determining either or both of an operator's
identity and what gesture the operator 10 is making.

In still another alternative, the processor element 150 may analyze the voice of the operator
as detected by the microphone 112, employing any of a variety of known voice recognition
algorithms to distinguish the voice of the operator from voices of other persons. In performing
recognition of the operator's face, hand and/or voice, the processor element 150 may be caused to
refer to data indicative of biometric parameters of the operator's face, hand and/or voice stored as
at least a portion of the identification data 132.

Further, the processor circuit 150 may be caused to perform such verification only while
the operator 10 is within a specified distance, possibly a relatively short distance such as the
distance depicted in Figures 3A-B (e.g., a distance within which a hand 15 is proximate the
controls 120 so as to be accessible). This may be deemed desirable to allow the image sensor
115 to have a clear view of the face and/or a hand 15 of the operator 10 for application of
algorithms to determine various physical measurements of one or the other for comparison to
biometric parameters stored in the identification data 132 as part of verification. Further,
requiring the operator 10 to be somewhat closer before verification by hand gesture will be
accepted may also be deemed desirable to encourage the operator 10 to not use that particular
hand gesture in a manner that is easily viewable by others. Alternatively or additionally, such a
requirement of a shorter distance may be deemed desirable to allow the microphone 112 to
clearly detect the voice of the operator 10 to better enable measurement of various acoustic
parameters of the operator's voice for comparison to biometric parameters stored in the
identification data 132 for purposes of verification. However, it may be that requiring the
operator 10 to be within a specified distance more like the somewhat longer distance at which
non-pointing hand gestures are interpreted (such as is depicted in Figure 3C) is sufficient for
such verification. The processor element 150 may be caused to visually present a login prompt
on the display 180 that indicates to the operator the requirement for the operator to be within a
specified distance for verification. Further, such a login prompt may be visually presented with
characters that vary in size depending on the distance of the operator.

In some embodiments, such verification may be required to allow operation of the
interaction device 100, as well as to allow access to data that may be stored within the interaction
device 100. Alternatively or additionally, such verification may be required to allow access to

data stored on the server 500 through the interaction device 100 and the network 999 extending
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therebetween. Indeed, each of the interaction device 100 and the server 500 may require
different forms of verification. For example, the server 500 may require both voice and facial
recognition be performed by the processor element 150 for access to be granted to the operator
10, while access simply to the interaction device 100 itself may require only recognition of the
operator's hand used to make a particular gesture to gain access.

It should also be noted that there isn't necessarily a one-to-one correspondence between
operators and the hand gestures the operator 10 makes to be logged in (i.e., have their identity
verified as an authorized operator). For example, it may be that there is "group gesture" used by
multiple operators to log into (or be verified) as an authorized operator on the same interaction
device 100 such that any of those operators may be permitted to operate the interaction device
100. Also for example, it may be that a single operator has multiple accounts on the interaction
device 100 and/or the server 500 (c.g., a personal account vs. a business account, or a regular
business operations account vs. a "super user" account providing greater access privileges) that
are each logged into through use of a different gesture.

It should still further be noted that gestures related to access for one or more operators may
be given additional meaning beyond granting the ability to operate the interaction device 100
and/or gain access to data stored on the server 500. By way of example, the ability of the
interaction device 100 to analyze hand gestures and/or identify authorized operators through
recognition of hands of authorized operators may be used to additionally control other devices
entirely unrelated to the interaction device 100, itself, such as automated locks on doors to rooms
or cabinets in the vicinity of the interaction device 100. Perhaps the interaction device 100 may
be employed to selectively grant access to secure printouts of sensitive information from a
nearby printer, etc.

In various embodiments, each of the processor elements 150 and 250 may include any of a
wide variety of commercially available processors. Further, one or more of these processor
elements may include multiple processors, a multi-threaded processor, a multi-core processor
(whether the multiple cores coexist on the same or separate dies), and/or a multi-processor
architecture of some other variety by which multiple physically separate processors are in some
way linked.

In various embodiments, each of the storages 160 and 260 may be based on any of a wide
variety of information storage technologies, possibly including volatile technologies requiring
the uninterrupted provision of electric power, and possibly including technologies entailing the
use of machine-readable storage media that may or may not be removable. Thus, each of these
storages may include any of a wide variety of types (or combination of types) of storage device,

including without limitation, read-only memory (ROM), random-access memory (RAM),
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dynamic RAM (DRAM), Double-Data-Rate DRAM (DDR-DRAM), synchronous DRAM
(SDRAM), static RAM (SRAM), programmable ROM (PROM)), erasable programmable ROM
(EPROM), electrically erasable programmable ROM (EEPROM), flash memory, polymer
memory (e.g., ferroelectric polymer memory), ovonic memory, phase change or ferroelectric
memory, silicon-oxide-nitride-oxide-silicon (SONOS) memory, magnetic or optical cards, one or
more individual ferromagnetic disk drives, or a plurality of storage devices organized into one or
more arrays (e.g., multiple ferromagnetic disk drives organized into a Redundant Array of
Independent Disks array, or RAID array). It should be noted that although each of these storages
is depicted as a single block, one or more of these may include multiple storage devices that may
be based on differing storage technologies. Thus, for example, one or more of each of these
depicted storages may represent a combination of an optical drive or flash memory card reader
by which programs and/or data may be stored and conveyed on some form of machine-readable
storage media, a ferromagnetic disk drive to store programs and/or data locally for a relatively
extended period, and one or more volatile solid state memory devices enabling relatively quick
access to programs and/or data (e.g., SRAM or DRAM). It should also be noted that each of
these storages may be made up of multiple storage components based on identical storage
technology, but which may be maintained separately as a result of specialization in use (e.g.,
some DRAM devices employed as a main storage while other DRAM devices employed as a
distinct frame buffer of a graphics controller).

In various embodiments, the interface 190 employs any of a wide variety of signaling
technologies enabling the computing device 100 to be coupled through the network 999 as has
been described. Each of these interfaces includes circuitry providing at least some of the
requisite functionality to enable such coupling. However, this interface may also be at least
partially implemented with sequences of instructions executed by the processor element 150
(e.g., to implement a protocol stack or other features). Where one or more portions of the
network 999 employs electrically and/or optically conductive cabling, the interface 190 may
employ signaling and/or protocols conforming to any of a variety of industry standards,
including without limitation, RS-232C, RS-422, USB, Ethernet (IEEE-802.3) or [EEE-1394.
Alternatively or additionally, where one or more portions of the network 999 entails the use of
wireless signal transmission, the interface 190 may employ signaling and/or protocols
conforming to any of a variety of industry standards, including without limitation, [EEE 802.11a,
802.11b, 802.11g, 802.16, 802.20 (commonly referred to as "Mobile Broadband Wireless
Access"); Bluetooth; ZigBee; or a cellular radiotelephone service such as GSM with General
Packet Radio Service (GSM/GPRS), CDMA/1xRTT, Enhanced Data Rates for Global Evolution
(EDGE), Evolution Data Only/Optimized (EV-DO), Evolution For Data and Voice (EV-DV),
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High Speed Downlink Packet Access (HSDPA), High Speed Uplink Packet Access (HSUPA),
4G LTE, etc. It should be noted that although each of the interfaces 190 and 390 are depicted as
a single block, one or more of these may include multiple interfaces that may be based on
differing signaling technologies. This may be the case where one or more of these interfaces
couples corresponding ones of the computing devices 100 and 300 to more than one network,
each employing differing communications technologies.

Figures 5 and 6 each illustrate a block diagram of a possible embodiment of the
interaction device 100 of Figure 1 in greater detail, with the embodiment of Figure 6 having
additional features not found in the embodiment of Figure 5. More specifically, aspects of the
operating environment of the computing device 100 are depicted in which the processor element
150, in executing the control routine 140, performs the aforedescribed functions. As will be
recognized by those skilled in the art, the control routine 140, including the components of which
it is composed, is selected to be operative on whatever type of processor or processors that are
selected to implement the processor element 150.

In various embodiments, the control routine 140 may include a combination of an
operating system, device drivers and/or application-level routines (e.g., so-called "software
suites” provided on disc media, "applets”" obtained from a remote server, etc.). Where an
operating system is included, the operating system may be any of a variety of available operating
systems, including without limitation, Windows™, OS X™, Linux®, or Android OS™. Where
one or more device drivers are included, those device drivers may provide support for any of a
variety of other components, whether hardware or software components, of the computing device
100.

The control routine 140 may include a communications component 149 executable by the
processor element 150 to operate the interface 190 to transmit and receive signals via the
network 999 as has been described. As will be recognized by those skilled in the art, this
communications component is selected to be operable with whatever type of interface
technology is selected to implement this interface.

The control routine 140 includes a position component 141 executable by the processor
element 150 to either analyze images of an operator captured by the image sensor 115 or use
indications of distance of the operator received from the proximity sensor 111 (if present) to
determine the distance of the operator from a portion of the computing device 100. As has been
discussed, the portion of the computing device from which a distance to the position of the
operator is measured may be the controls 120 to determine whether or not the operator is within
a short enough distance to be able to operate the controls 120.

The control routine 140 may include an identification component 142 executable by the
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processor element 150 to analyze images one or more portions of an operator's body in images
captured by the image sensor 115 to verify the identity of the operator. Turning briefly to Figure
6, the identification component 142 may alternatively or additionally analyze speech of the
operator as detected by the microphone 112 (if present) to verify the operator. As previously
discussed, regardless of which form of analysis is used, comparisons are made to biometric data
of the operator stored in the identification data 132 as part of such verification.

The control routine 140 includes an interpretation component 145 executable by the
processor element 150 to analyze images captured by the image sensor 115 to interpret hand
gestures of an operator and/or the direction in which the operator is pointing with a digit of one
of ahand. As has been discussed, the hand gestures may include movement or poses of one or
more digits of one or both of the operator's hands, including movements or poses conveying
portions of a sign language.

The control routine 140 includes a user interface component 148 executable by the
processor element 150 to provide a user interface for interactions of an operator with the
computing device 100. The user interface component 148 receives signals indicative of manual
operation of the controls 120 and/or receives indications of interpretations of hand gestures
and/or pointing of fingers from the interpretation component 145 as inputs. The user interface
component 148 also receives indications of distance of the operator from the position component
141 and indications of whether or not the operator has been verified from the identification
component 142 in determining what view of the visual portion 880 of the user interface to
visually present on the display 180, as has been described. Further, the user interface component
148 may employ indications of whether or not the operator is verified in being triggered to
visually present a login prompt in lieu of any of the distance-dependent views of the user
interface.

Turning specifically to Figure 6, the control routine 140 may include an attention
component 146 executable by the processor element 150 to determine whether an operator's
attention is directed towards the computing device 100, or not. The attention component 146
may interpret speech of the operator detected by the microphone 112 (if present) to discern
explicit verbal commands from the operator to either proceed with interpreting the operator's
hand gestures or not. Alternatively or additionally, the attention component 146 receives signals
from the eye tracker 116 (if present) indicative of whether the gaze of the operator is directed
towards the display 180 or not, the presumption being that the operator will look in the direction
of the display 180 when pointing with a digit at it or making hand gestures to select a selectable
item that is visually presented thereon. As an alternative to the eye tracker 116, the attention

component may analyze images recurringly captured by the image sensor 115 for an indication
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of where the operator's gaze is directed.

Figure 7 illustrates one embodiment of a logic flow 2100. The logic flow 2100 may be
representative of some or all of the operations executed by one or more embodiments described
herein. More specifically, the logic flow 2100 may illustrate operations performed by the
processor element 150 of the interaction device 100 in executing at least the control routine 140.

At 2110, a check is made as to whether an operator of a computing device (e.g., the
interaction device 100) is close enough to a portion of the computing device to operate controls
of the computing device (e.g., whether a hand 15 of an operator 10 is proximate the controls 120
of the interaction device 100). If not, then the computing device visually presents a view of a
visual portion (e.g., the visual portion 880) of its user interface in which selectable items are
enlarged in size on a display of the computing device, and monitors an image sensor of the
computing device to interpret hand gestures at 2112. As has been discussed, such hand gestures
may entail the use of one or both hands, may involve movement and/or a pose of a digit or an
entire hand, and may be gestures of a language such as ASL

However, if the operator is close enough to operate the controls (e.g., if a hand 15 is
proximate the controls 120 such that they are accessible to the operator 10), then at 2120, a check
is made as to whether the operator has a hand raised to point at the display. If so, then the
computing device visually presents a view of the visual portion of its user interface in which
selectable items are enlarged in size on the display, and monitors the image sensor to interpret
where a digit of the raised hand is pointing at the display at 2122. As previously discussed, the
enlargement of selectable items increases their target area (i.e., the amount of viewable area that
cach takes up on a display) to enhance the accuracy with which an operator is able to point at
them.

However, if the operator does not have a hand raised to point at the display, then at 2130
the computing device visually presents a view of the visual portion of its user interface in which
selectable items are of a smaller size scaled for operation of the computing device through the
controls. This view of the visual portion of the user interface is envisioned to be the normal view
employed with many computing devices at times when a keyboard, mouse, trackball, touchpad,
etc. is used as a manually-operable control for operator input.

Figure 8 illustrates one embodiment of a logic flow 2200. The logic flow 2200 may be
representative of some or all of the operations executed by one or more embodiments described
herein. More specifically, the logic flow 2200 may illustrate operations performed by the
processor elements 150 of the interaction device 100 in executing at least the control routine 140.

At 2210, a check is made as to whether an operator of a computing device (e.g., the

interaction device 100) is within a specified distance of a portion of the computing device (e.g.,
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the display 180 or the controls 120 of the interaction device 100). If not, then the computing
device visually presents a view of a visual portion of its user interface in which selectable items
are greatly enlarged in size on a display of the computing device (e.g., the display 180), and
ignores all hand gestures made by the operator at 2212. As previously discussed, such a view of
a visual portion of a user interface is to display the selectable items with sufficient size to be
more easily seen by the operator from some distance away, even though the operator must come
closer to select any of them.

However, if the operator is within the specified distance, then at 2220, a check is made as
to whether the operator is close enough to a portion of the computing device to operate controls
of the computing device (e.g., whether a hand 15 of the operator 10 is proximate the controls 120
such that the controls 120 are accessible). If not, then the computing device visually presents a
view of a visual portion of its user interface in which selectable items are greatly enlarged in size
on the display, and monitors an image sensor of the computing device to interpret hand gestures
at 2222. It may be that the greatly enlarged size of the selectable items in this view is
substantially similar to the view caused to be visually displayed at 2212.

However, if the operator is close enough to operate the controls (e.g., a hand 15 of the
operator 10 is proximate to the controls 120), then at 2230, a check is made as to whether the
operator has a hand raised to point at the display. If so, then the computing device visually
presents a view of the visual portion of its user interface in which selectable items are enlarged in
size on the display in a pointing menu (e.g., the pointing menu 885), and monitors the image
sensor to interpret instances where a digit of the raised hand is pointing at the display and is then
moved in a "twitch" movement to select a selectable item of the point menu at 2232. As
previously discussed, the enlargement of the of the selectable items for this view in which
pointing gestures are used may not be as great as for the views visually presented at either 2212
or 2222, As also previously discussed the selectable items of the pointing menu (e.g., the
selectable items 886) may be duplicates of sclectable items elsewhere in this view of a visual
portion of a user interface (e.g., the selectable items 882).

However, if the operator does not have a hand raised to point at the display, then at 2240
the computing device visually presents a view of the visual portion of its user interface in which
selectable items are of a smaller size scaled for operation of the computing device through the
controls. Again, this view of the visual portion of the user interface is envisioned to be the
normal view employed with many computing devices at times when a keyboard, mouse,
trackball, touchpad, etc. is used as a manually-operable control for operator input.

Figure 9 illustrates one embodiment of a logic flow 2300. The logic flow 2300 may be

representative of some or all of the operations executed by one or more embodiments described
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herein. More specifically, the logic flow 2200 may illustrate operations performed by the
processor element 150 and/or 250 of the interaction device 100 in executing at least the control
routine 140 and/or 240.

At 2310, a computing device (e.g., the interaction device 100) visually presents a login
prompt on a display of the computing device (e.g., the display 180) indicating that the operator
of the computing device must be verified. As the prompt is presented, the text of the prompt
may be increased or decreased in size as the operator moves closer to or further away from the
computing device.

At 2320, a check is made as to whether an operator is within a specified distance of a
portion of the computing device (e.g., the display 180 or the controls 120 of the interaction
device 100). If not, then the computing device continues to visually present the login prompt on
the display, and no gestures made by the operator are responded to. As has been discussed, it
may be necessary to require the operator to be within the specified distance to enable an image
sensor of the computing device to detect their facial features and/or a gesture for logging in with
sufficient clarity, given its characteristics. As has also been discussed, it may be deemed
desirable to require the operator to be with the specified distance to encourage the operator not to
make their gesture for logging onto the computing device in a manner that can be too easily seen
by others.

If the operator is within the specified distance, then the computing device analyzes the
image in the field of view of the image sensor to verify the operator by facial recognition at
2330. Ifthe operator is not verified at 2340, then the computing device continues to visually
present the login prompt. However, if the operator is verified by facial recognition at 2340, then
the computing device analyzes the image in the field of view of the image sensor to further
verify the operator by hand gesture at 2350. In some embodiments, the computing device may
visually present a different prompt indicating that the operator should make a hand gesture for
logging onto the computing device. As previously discussed, the hand gesture may be a
particular movement and/or pose with one or more digits of one or both hands.

If the operator is not verified at 2360, then the computing device continues to visually
present the login prompt. However, if the operator is verified at 2360, then the computing device
permits the operator to operate the computing device at 2370.

Figure 10 illustrates an embodiment of an exemplary processing architecture 3000 suitable
for implementing various embodiments as previously described. More specifically, the
processing architecture 3000 (or views thercof) may be implemented as part of one of the views
of the computing device 100 or the controller 200. Tt should be noted that components of the

processing architecture 3000 are given reference numbers in which the last two digits correspond
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to the last two digits of reference numbers of components earlier depicted and described as part
of the computing device 100 and the controller 200. This is done as an aid to correlating such
components of the computing device 100 and the controller 200 to components of this exemplary
processing architecture.

The processing architecture 3000 includes various elements commonly employed in digital
processing, including without limitation, one or more processors, multi-core processors, co-
processors, memory units, chipsets, controllers, peripherals, interfaces, oscillators, timing
devices, video cards, audio cards, multimedia input/output (I/O) components, power supplies,
etc. As used in this application, the terms “system” and “component” are intended to refer to an
entity of a computing device in which digital processing is carried out, that entity being
hardware, a combination of hardware and software, software, or software in execution, examples
of which are provided by this depicted exemplary processing architecture. For example, a
component can be, but is not limited to being, a process running on a processor element, the
processor element itself, a storage device (e.g., a hard disk drive, multiple storage drives in an
array, etc.) that may employ an optical and/or magnetic storage medium, an software object, an
executable sequence of instructions, a thread of execution, a program, and/or an entire computing
device (e.g., an entire computer). By way of illustration, both an application running on a server
and the server can be a component. One or more components can reside within a process and/or
thread of execution, and a component can be localized on one computing device and/or
distributed between two or more computing devices. Further, components may be
communicatively coupled to each other by various types of communications media to coordinate
operations. The coordination may involve the uni-directional or bi-directional exchange of
information. For instance, the components may communicate information in the form of signals
communicated over the communications media. The information can be implemented as signals
allocated to one or more signal lines. Each message may be a signal or a plurality of signals
transmitted either serially or substantially in parallel.

As depicted, in implementing the processing architecture 3000, a computing device
incorporates at least a processor element 950, a storage 960, an interface 990 to other devices,
and coupling 955. Depending on various aspects of a computing device implementing the
processing architecture 3000, including its intended use and/or conditions of use, such a
computing device may further incorporate additional components, such as without limitation, a
proximity sensor 911, a microphone 912, an image sensor 915 and/or an eye tracker 916.

The coupling 955 incorporates one or more buses, point-to-point interconnects,
transceivers, buffers, crosspoint switches, and/or other conductors and/or logic that

communicatively couples at least the processor element 950 to the storage 960. The coupling
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955 may further couple the processor element 950 to one or more of the interface 990 and the
display interface 985 (depending on which of these and/or other components are also present).
With the processor element 950 being so coupled by couplings 955, the processor element 950 is
able to perform the various ones of the tasks described at length, above, for the computing device
100 and/or the controller 200. The coupling 955 may be implemented with any of a variety of
technologies or combinations of technologies by which signals are optically and/or electrically
conveyed. Further, at least portions of couplings 955 may employ timings and/or protocols
conforming to any of a wide variety of industry standards, including without limitation,
Accelerated Graphics Port (AGP), CardBus, Extended Industry Standard Architecture (E-ISA),
Micro Channel Architecture (MCA), NuBus, Peripheral Component Interconnect (Extended)
(PCI-X), PCI Express (PCI-E), Personal Computer Memory Card International Association
(PCMCIA) bus, HyperTransport™, QuickPath, and the like.

As previously discussed, the processor element 950 (corresponding to one or more of the
processor elements 150 and 250) may include any of a wide variety of commercially available
processors, employing any of a wide variety of technologies and implemented with one or more
cores physically combined in any of a number of ways.

As previously discussed, the storage 960 (corresponding to one or more of the storages 160
and 260) may include one or more distinct storage devices based on any of a wide variety of
technologies or combinations of technologies. More specifically, as depicted, the storage 960
may include one or more of a volatile storage 961 (e.g., solid state storage based on one or more
forms of RAM technology), a non-volatile storage 962 (e.g., solid state, ferromagnetic or other
storage not requiring a constant provision of electric power to preserve their contents), and a
removable media storage 963 (e.g., removable disc or solid state memory card storage by which
information may be conveyed between computing devices). This depiction of the storage 960 as
possibly comprising multiple distinct types of storage is in recognition of the commonplace use
of more than one type of storage device in computing devices in which one type provides
relatively rapid reading and writing capabilities enabling more rapid manipulation of data by the
processor element 950 (but possibly using a "volatile" technology constantly requiring electric
power) while another type provides relatively high density of non-volatile storage (but likely
provides relatively slow reading and writing capabilities).

Given the often different characteristics of different storage devices employing different
technologies, it is also commonplace for such different storage devices to be coupled to other
portions of a computing device through different storage controllers coupled to their differing
storage devices through different interfaces. By way of example, where the volatile storage 961

is present and is based on RAM technology, the volatile storage 961 may be communicatively
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coupled to coupling 955 through a storage controller 965a providing an appropriate interface to
the volatile storage 961 that perhaps employs row and column addressing, and where the storage
controller 965a may perform row refreshing and/or other maintenance tasks to aid in preserving
information stored within the volatile storage 961. By way of another example, where the non-
volatile storage 962 is present and includes one or more ferromagnetic and/or solid-state disk
drives, the non-volatile storage 962 may be communicatively coupled to coupling 955 through a
storage controller 965b providing an appropriate interface to the non-volatile storage 962 that
perhaps employs addressing of blocks of information and/or of cylinders and sectors. By way of
still another example, where the removable media storage 963 is present and includes one or
more optical and/or solid-state disk drives employing one or more pieces of removable machine-
readable storage media 969, the removable media storage 963 may be communicatively coupled
to coupling 955 through a storage controller 965¢ providing an appropriate interface to the
removable media storage 963 that perhaps employs addressing of blocks of information, and
where the storage controller 965¢ may coordinate read, erase and write operations in a manner
specific to extending the lifespan of the machine-readable storage media 969.

One or the other of the volatile storage 961 or the non-volatile storage 962 may include an
article of manufacture in the form of a machine-readable storage media on which a routine
comprising a sequence of instructions executable by the processor element 950 may be stored,
depending on the technologies on which each is based. By way of example, where the non-
volatile storage 962 includes ferromagnetic-based disk drives (e.g., so-called "hard drives"), each
such disk drive typically employs one or more rotating platters on which a coating of
magnetically responsive particles is deposited and magnetically oriented in various patterns to
store information, such as a sequence of instructions, in a manner akin to removable storage
media such as a floppy diskette. By way of another example, the non-volatile storage 962 may
be made up of banks of solid-state storage devices to store information, such as sequences of
instructions, in a manner akin to a compact flash card. Again, it is commonplace to employ
differing types of storage devices in a computing device at different times to store executable
routines and/or data. Thus, a routine comprising a sequence of instructions to be executed by the
processor element 950 may initially be stored on the machine-readable storage media 969, and
the removable media storage 963 may be subsequently employed in copying that routine to the
non-volatile storage 962 for longer term storage not requiring the continuing presence of the
machine-readable storage media 969 and/or the volatile storage 961 to enable more rapid access
by the processor element 950 as that routine is executed.

As previously discussed, the interface 990 (corresponding to the interface 190) may

employ any of a variety of signaling technologies corresponding to any of a variety of
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communications technologies that may be employed to communicatively couple a computing
device to one or more other devices. Again, one or both of various forms of wired or wireless
signaling may be employed to enable the processor element 950 to interact with input/output
devices (e.g., the depicted example keyboard 920 or printer 925) and/or other computing devices,
possibly through a network (e.g., the network 999) or an interconnected set of networks. In
recognition of the often greatly different character of multiple types of signaling and/or protocols
that must often be supported by any one computing device, the interface 990 is depicted as
comprising multiple different interface controllers 995a, 995b and 995¢. The interface controller
995a may employ any of a variety of types of wired digital serial interface or radio frequency
wireless interface to receive serially transmitted messages from user input devices, such as the
depicted keyboard 920. The interface controller 995b may employ any of a variety of cabling-
based or wireless signaling, timings and/or protocols to access other computing devices through
the depicted network 999 (perhaps a network comprising one or more links, smaller networks, or
perhaps the Internet). The interface 995¢ may employ any of a variety of electrically conductive
cabling enabling the use of either serial or parallel signal transmission to convey data to the
depicted printer 925. Other examples of devices that may be communicatively coupled through
one or more interface controllers of the interface 990 include, without limitation, microphones,
remote controls, stylus pens, card readers, finger print readers, virtual reality interaction gloves,
graphical input tablets, joysticks, other keyboards, retina scanners, the touch input component of
touch screens, trackballs, various sensors, laser printers, inkjet printers, mechanical robots,
milling machines, etc.

Where a computing device is communicatively coupled to (or perhaps, actually
incorporates) a display (e.g., the depicted example display 980), such a computing device
implementing the processing architecture 3000 may also incorporate the display interface 985.
Although more generalized types of interface may be employed in communicatively coupling to
a display, the somewhat specialized additional processing often required in visually displaying
various forms of content on a display, as well as the somewhat specialized nature of the cabling-
based interfaces used, often makes the provision of a distinct display interface desirable. Wired
and/or wireless signaling technologies that may be employed by the display interface 985 in a
communicative coupling of the display 980 may make use of signaling and/or protocols that
conform to any of a variety of industry standards, including without limitation, any of a variety
of analog video interfaces, Digital Video Interface (DVI), DisplayPort, etc.

More generally, the various elements of the computing devices 200 and 700 may include
various hardware elements, software elements, or a combination of both. Examples of hardware

clements may include devices, logic devices, components, processors, microprocessors, circuits,
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processor elements, circuit elements (e.g., transistors, resistors, capacitors, inductors, and so
forth), integrated circuits, application specific integrated circuits (ASIC), programmable logic
devices (PLD), digital signal processors (DSP), field programmable gate array (FPGA), memory
units, logic gates, registers, semiconductor device, chips, microchips, chip sets, and so forth.
Examples of software elements may include software components, programs, applications,
computer programs, application programs, system programs, software development programs,
machine programs, operating system software, middleware, firmware, software modules,
routines, subroutines, functions, methods, procedures, software interfaces, application program
interfaces (API), instruction sets, computing code, computer code, code segments, computer
code segments, words, values, symbols, or any combination thereof. However, determining
whether an embodiment is implemented using hardware elements and/or software elements may
vary in accordance with any number of factors, such as desired computational rate, power levels,
heat tolerances, processing cycle budget, input data rates, output data rates, memory resources,
data bus speeds and other design or performance constraints, as desired for a given
implementation.

Some embodiments may be described using the expression “one embodiment” or “an
embodiment” along with their derivatives. These terms mean that a particular feature, structure,
or characteristic described in connection with the embodiment is included in at least one
embodiment. The appearances of the phrase “in one embodiment” in various places in the
specification are not necessarily all referring to the same embodiment. Further, some
embodiments may be described using the expression "coupled” and "connected” along with their
derivatives. These terms are not necessarily intended as synonyms for each other. For example,
some embodiments may be described using the terms “connected” and/or “coupled” to indicate
that two or more elements are in direct physical or electrical contact with each other. The term
"coupled,” however, may also mean that two or more elements are not in direct contact with each
other, but yet still co-operate or interact with each other.

It is emphasized that the Abstract of the Disclosure is provided to allow a 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 a single
embodiment 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

24



10

15

20

25

30

35

WO 2014/150111 PCT/US2014/022256

separate embodiment. In the appended claims, the terms "including" and "in which" are used as
the plain-English equivalents of the respective terms "comprising” and "wherein," respectively.
Moreover, the terms "first,” "second," "third,"” and so forth, are used merely as labels, and are not
intended to impose numerical requirements on their objects.

What has been described above includes examples of the disclosed architecture. It is, of
course, not possible to describe every conceivable combination of components and/or
methodologies, but one of ordinary skill in the art may recognize that many further combinations
and permutations are possible. Accordingly, the novel architecture is intended to embrace all
such alterations, modifications and variations that fall within the spirit and scope of the appended
claims. The detailed disclosure now turns to providing examples that pertain to further
embodiments. The examples provided below are not intended to be limiting.

Example 1 is an apparatus to manage a user interface that includes an image sensor to
capture at least one image of an operator, and a position component communicatively coupled to
the image sensor to determine a proximate distance of the operator to a manually-operable
control and to provide the determination of the distance to a user interface component to enable
dynamic selection of one of multiple views of a visual portion of a user interface.

Example 2 includes the subject matter of Example 1, and includes the user interface
component, the user interface component communicatively coupled to the position component to
dynamically select and visually present a first view of the visual portion of a user interface
comprising a selectable item in response to a determination that the operator is proximate to the
control, and to dynamically select and visually present a second view of the visual portion of the
user interface in response to a determination that the operator is not proximate to the control, the
selectable item visually presented in a larger size in the second view than in the first view.

Example 3 includes the subject matter of any of Examples 1-2, in which the user interface
component is communicatively coupled to the control to receive signals indicative of operation
of the control to select the selectable item in response to the determination that the operator is
proximate to the control.

Example 4 includes the subject matter of any of Examples 1-3, in which the user interface
component is to dynamically select and visually present a third view of the visual portion of the
user interface in response to a determination that the distance is greater than a selected distance,
the selected distance great enough to preclude access by the operator to the control, and the
selected item visually presented in the third view in a size larger than the size of the selected item
in either of the first and second views.

Example 5 includes the subject matter of any of Examples 1-4, and includes an

identification component communicatively coupled to the image sensor to determine a
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measurement of a hand of the operator from the at least one image and to compare the
measurement to biometric data of the hand of the operator to verify the operator, the user
interface component communicatively coupled to the identification component to visually
present a login prompt to the operator.

Example 6 includes the subject matter of any of Examples 1-5, and includes an
interpretation component communicatively coupled to the image sensor and the position
component, the interpretation component to analyze the at least one image to interpret a hand
gesture of the operator to select the selectable item in response to the determination that the
operator is not proximate to the control.

Example 7 includes the subject matter of any of Examples 1-6, and includes an eye tracker
to track a direction of gaze of the operator, and an attention component communicatively
coupled to the eye tracker and the interpretation component to condition interpretation of the
hand gesture on a determination of whether the gaze of the operator is directed towards a display.

Example 8 includes the subject matter of any of Examples 1-7, in which the interpretation
component is to ignore all hand gestures of the operator in response to a determination that the
distance is greater than a selected distance, the selected distance great enough to preclude access
by the operator to the control.

Example 9 includes the subject matter of any of Examples 1-8, and includes an
identification component communicatively coupled to the image sensor and to the user interface
component to determine a measurement of a hand of the operator from the at least one image and
to compare the measurement to biometric data of the hand of the operator to verify the operator,
the user interface component to visually present a login prompt to the operator.

Example 10 includes the subject matter of any of Examples 1-9, in which the identification
component is to analyze a hand gesture of the operator in the at least one image to verify the
operator.

Example 11 includes the subject matter of any of Examples 1-10, and includes a proximity
sensor, the position component communicatively coupled to proximity sensor to determine the
distance of the operator from the manually-operable control from a signal indicative of the
distance received from the proximity sensor.

Example 12 includes the subject matter of any of Examples 1-11, in which the position
component to analyze the at least one image to determine the distance of the operator from the
manually-operable control.

Example 13 is an apparatus to manage a user interface that includes an image sensor to
capture at least one image of an operator, and an interpretation component communicatively

coupled to the image sensor to analyze the at least one image to determine whether a hand of the
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operator is raised towards a display to point at the display, and to provide the determination of
whether the hand is raised towards the display to a user interface component to enable dynamic
selection of one of multiple views of a visual portion of a user interface.

Example 14 includes the subject matter of Example 13, and includes the user interface
component, the user interface component communicatively coupled to the interpretation
component to dynamically select and visually present a first view of a visual portion of a user
interface comprising a selectable item in response to a determination that the hand is not raised
towards the display to point at the display, and to dynamically select and visually present a
second view of the visual portion of the user interface in response to a determination that the
hand is raised towards the display to point at the display, the selectable item visually presented in
different sizes in the first and second views.

Example 15 includes the subject matter of any of Examples 13-14, and includes a
manually-operable control, the user interface component communicatively coupled to the
manually-operable control to receive signals indicative of operation of the control to select the
selectable item in response to the determination that the hand is not raised towards the display to
point at the display, and the interpretation component to analyze the at least one image to
determine a direction in which a digit of the hand is pointing to select the selectable item in
response to the determination that the hand is raised towards the display to point at the display.

Example 16 includes the subject matter of any of Examples 13-15, and includes an
attention component communicatively coupled to the interpretation component to condition
determination of the direction on a determination of whether the gaze of the operator is directed
towards the display.

Example 17 includes the subject matter of any of Examples 13-16, in which the user
interface component is to visually present the selectable item in a larger size in the second view
than in the first view.

Example 18 includes the subject matter of any of Examples 13-17, in which the user
interface component to visually present the selectable item in the second view within a pointing
menu comprising the selectable item and to position the center of the pointing menu at a location
on the display; and the interpretation component to analyze the at least one image to determine
the location on the display at which a digit of the hand is pointed and to detect a twitch
movement of the digit towards the selectable item.

Example 19 includes the subject matter of any of Examples 13-18, and includes a
proximity sensor to detect a distance of the operator, and a position component communicatively
coupled to the proximity sensor and to the interpretation component to condition the

determination of whether the hand is raised towards the display to point at the display on a
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determination of the distance of the operator from a manually-operable control and to provide the
determination of the distance to the user interface component.

Example 20 includes the subject matter of any of Examples 13-19, in which the position
component communicatively coupled to the user interface component to enable the user interface
component to dynamically select and visually present a third view of the visual portion of the
user interface in response to a determination that the operator is not proximate to the control, the
selected item visually presented in the third view in a size larger than the size of the selected item
in either of the first and second views.

Example 21 includes the subject matter of any of Examples 13-20, and includes an
identification component communicatively coupled to the image sensor and to the user interface
component to determine a measurement of a hand of the operator from the at least one image and
compare the measurement to biometric data of the hand of the operator to verify the operator, the
user interface component to visually present a login prompt to the operator.

Example 22 includes the subject matter of any of Examples 13-21, in which the
identification component is to analyze a hand gesture of the operator in the at least one image to
verify the operator.

Example 23 is a computer-implemented method for managing a user interface that includes
capturing at least one image of an operator, determining a proximate distance of the operator
from a manually-operable control, and providing the determination of the distance to logic to
enable dynamic selection of one of multiple views of a visual portion of a user interface.

Example 24 includes the subject matter of Example 23, and includes, in response to
determining that the operator is proximate to the control, analyzing the at least one image to
determine whether a hand of the operator is raised towards a display, visually presenting a first
view of a visual portion of a user interface in response to determining that the hand is not raised
towards the display, and visually presenting a second view of the visual portion of the user
interface in response to determining that the hand is raised towards the display to point at the
display, as well as visually presenting a third view of the visual portion of the user interface in
response to determining that the operator is not proximate to the control.

Example 25 includes the subject matter of any of Examples 23-24, and includes receiving
signals indicative of operation of the control to select the selectable item in response to
determining that the operator is proximate to the control and that the hand is not raised towards
the display, analyzing the at least one image to determine a direction in which a digit of the hand
is pointing to select the selectable item in response to determining that the hand is raised towards
the display to point at the display and that the operator is proximate to the control, and analyzing

the at least one image to interpret a hand gesture of the operator to select the selectable item in
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response to the determination that the operator is not proximate to the control.

Example 26 includes the subject matter of any of Examples 23-25, and includes
conditioning interpreting the hand gesture on a determination of whether the gaze of the operator
is directed towards the display.

Example 27 includes the subject matter of any of Examples 23-26, and includes
conditioning determining the direction on a determination of whether the gaze of the operator is
directed towards the display.

Example 28 includes the subject matter of any of Examples 23-27, and includes analyzing
the at least one image to determine the distance of the operator from the manually-operable
control.

Example 29 includes the subject matter of any of Examples 23-28, and includes ignoring
all hand gestures of the operator in response to a determination that the distance is greater than a
selected distance, the selected distance great enough to preclude access by the operator to the
control.

Example 30 is at least one machine-readable storage medium comprising instructions that
when executed by a computing device, cause the computing device to capture at least one image
of an operator of the computing device, determine a proximate distance of the operator from a
manually-operable control, and provide the determination of the distance to logic to enable
dynamic selection of one of multiple views of a visual portion of a user interface.

Example 31 includes the subject matter of Example 30, in which the computing device is
caused to, in response to determining that the distance is short enough to enable the operator to
operate the control, analyze the at least one image to determine whether a hand of the operator is
raised towards a display, visually present a first view of a visual portion of a user interface in
response to determining that the hand is not raised towards the display, and visually present a
second view of the visual portion of the user interface in response to determining that the hand is
raised towards the display to point at the display, as well as to visually present a third view of the
visual portion of the user interface in response to determining that the operator is not proximate
to the control.

Example 32 includes the subject matter of any of Examples 30-31, in which the computing
device caused to receive signals indicative of operation of the control to select the selectable item
in response to determining that the operator is proximate to the control and that the hand is not
raised towards the display, analyze the at least one image to determine a direction in which a
digit of the hand is pointing to select the selectable item in response to determining that the hand
is raised towards the display to point at the display and that the operator is proximate to the

control, and analyze the at least one image to interpret a hand gesture of the operator to select the
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selectable item in response to the determination that the operator is not proximate to the control.

Example 33 includes the subject matter of any of Examples 30-32, in which the computing
device caused to condition interpreting the hand gesture on a determination of whether the gaze
of the operator is directed towards the display.

Example 34 includes the subject matter of any of Examples 30-33, in which the computing
device caused to condition determining the direction on a determination of whether the gaze of
the operator is directed towards the display.

Example 35 includes the subject matter of any of Examples 30-34, in which the computing
device caused to analyze the at least one image to determine the distance of the operator from the
manually-operable control.

Example 36 includes the subject matter of any of Examples 30-35, in which the computing
device is caused to visually present a login prompt to the operator, determine a measurement of a
hand of the operator from the at least one image, and compare the measurement to biometric data
of the hand of the operator to verify the operator.

Example 37 includes the subject matter of any of Examples 30-36, in which the computing
device caused to analyze a hand gesture of the operator in the at least one image to verify the
operator.

Example 38 is an apparatus to manage a user interface that includes means for capturing at
least one image of an operator, determining a proximate distance of the operator from a
manually-operable control, and providing the determination of the distance to the logic to enable
dynamic selection of one of multiple views of a visual portion of a user interface.

Example 39 includes the subject matter of Example 38, and includes means for, in
response to determining that the distance is short enough to enable the operator to operate the
control, analyzing the at least one image to determine whether a hand of the operator is raised
towards a display, visually presenting a first view of a visual portion of a user interface in
response to determining that the hand is not raised towards the display, and visually presenting a
second view of the visual portion of the user interface in response to determining that the hand is
raised towards the display to point at the display, as well as visually presenting a third view of
the visual portion of the user interface in response to determining that the operator is not
proximate to the control.

Example 40 includes the subject matter of any of Examples 38-39, and includes means for
receiving signals indicative of operation of the control to select the selectable item in response to
determining that the operator is proximate to the control and that the hand is not raised towards
the display, analyzing the at least one image to determine a direction in which a digit of the hand

is pointing to select the selectable item in response to determining that the hand is raised towards
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the display to point at the display and that the operator is proximate to the control, and analyzing
the at least one image to interpret a hand gesture of the operator to select the selectable item in
response to the determination that the operator is not proximate to the control.

Example 41 includes the subject matter of any of Examples 38-40, and includes means for
conditioning interpreting the hand gesture on a determination of whether the gaze of the operator
is directed towards the display.

Example 42 includes the subject matter of any of Examples 38-41, and includes means for
conditioning determining the direction on a determination of whether the gaze of the operator is
directed towards the display.

Example 43 includes the subject matter of any of Examples 38-42, and includes means for
analyzing the at least one image to determine the distance of the operator from the manually-
operable control.

Example 44 includes the subject matter of any of Examples 38-43, and includes means for
visually presenting a login prompt to the operator, determining a measurement of a hand of the
operator from the at least one image, and comparing the measurement to biometric data of the
hand of the operator to verify the operator.

Example 45 includes the subject matter of any of Examples 38-44, and includes means for
analyzing a hand gesture of the operator in the at least one image to verify the operator.

Example 46 is an apparatus to manage a user interface that includes a display; and a user
interface component communicatively coupled to the display to receive an indication of a
proximate distance of an operator from a manually-operable control, dynamically select and
visually present a first view of the visual portion of a user interface comprising a selectable on
the display item in response to a determination that the operator is proximate to the control, and
dynamically select and visually present a second view of the visual portion of the user interface
on the display in response to a determination that the operator is not proximate to the control, the
selectable item visually presented in a larger size in the second view than in the first view.

Example 47 includes the subject matter of Example 46, in which the user interface
component is communicatively coupled to the control to receive signals indicative of operation
of the control to select the selectable item in response to the determination that the operator is
proximate to the control.

Example 48 includes the subject matter of any of Examples 46-47, in which the user
interface component is to dynamically select and visually present a third view of the visual
portion of the user interface on the display in response to a determination that the distance is
greater than a selected distance, the selected distance great enough to preclude access by the

operator to the control, and the selected item visually presented in the third view in a size larger
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than the size of the selected item in either of the first and second views.

Example 49 includes the subject matter of any of Examples 46-48, and includes an image
sensor to capture at least one image of the operator, and a position component communicatively
coupled to the image sensor and to the user interface component to determine a proximate
distance of the operator to a manually-operable control and to provide the determination of the
distance to the user interface component to enable dynamic selection of one of multiple views of
a visual portion of the user interface.

Example 50 includes the subject matter of any of Examples 46-49, and includes an
identification component communicatively coupled to the image sensor and to the user interface
component to determine a measurement of a hand of the operator from the at least one image and
to compare the measurement to biometric data of the hand of the operator to verify the operator,
the user interface component to visually present a login prompt to the operator.

Example 51 includes the subject matter of any of Examples 46-50, and includes an
interpretation component communicatively coupled to the image sensor and the position
component, the interpretation component to analyze the at least one image to interpret a hand
gesture of the operator to select the selectable item in response to the determination that the
operator is not proximate to the control.

Example 52 includes the subject matter of any of Examples 46-51, and includes an eye
tracker to track a direction of gaze of the operator, and an attention component communicatively
coupled to the eye tracker and the interpretation component to condition interpretation of the
hand gesture on a determination of whether the gaze of the operator is directed towards a display.

Example 53 includes the subject matter of any of Examples 46-52, in which the
interpretation component is to ignore all hand gestures of the operator in response to a
determination that the distance is greater than a selected distance, the selected distance great
enough to preclude access by the operator to the control.

Example 54 includes the subject matter of any of Examples 46-53, and includes an
identification component communicatively coupled to the image sensor and to the user interface
component to determine a measurement of a hand of the operator from the at least one image and
to compare the measurement to biometric data of the hand of the operator to verify the operator,
the user interface component to visually present a login prompt to the operator.

Example 55 includes the subject matter of any of Examples 46-54, in which the
identification component is to analyze a hand gesture of the operator in the at least one image to
verify the operator.

Example 56 includes the subject matter of any of Examples 46-55, and includes a

proximity sensor, the position component communicatively coupled to proximity sensor to
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determine the distance of the operator from the manually-operable control from a signal

indicative of the distance received from the proximity sensor.
Example 57 includes the subject matter of any of Examples 46-56, in which the position

component to analyze the at least one image to determine the distance of the operator from the

manually-operable control.
Example 58 is an apparatus to manage a user interface that includes means for performing

the method of any of claims 23-29.
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Claims

1. An apparatus to manage a user interface comprising:
an image sensor to capture at least one image of an operator; and
a position component communicatively coupled to the image sensor to determine a
proximate distance of the operator to a manually-operable control and to provide the
determination of the distance to a user interface component to enable dynamic
selection of one of multiple views of a visual portion of a user interface.
2. The apparatus of claim 1, comprising the user interface component, the user interface
component communicatively coupled to the position component to dynamically select and
visually present a first view of the visual portion of a user interface comprising a selectable item
in response to a determination that the operator is proximate to the control, and to dynamically
select and visually present a second view of the visual portion of the user interface in response to
a determination that the operator is not proximate to the control, the selectable item visually
presented in a larger size in the second view than in the first view.
3. The apparatus of claim 2, the user interface component communicatively coupled to the
control to receive signals indicative of operation of the control to select the selectable item in
response to the determination that the operator is proximate to the control.
4. The apparatus of claim 2, the user interface component to dynamically select and visually
present a third view of the visual portion of the user interface in response to a determination that
the distance is greater than a selected distance, the selected distance great enough to preclude
access by the operator to the control, and the selected item visually presented in the third view in
a size larger than the size of the selected item in either of the first and second views.
5. The apparatus of claim 1, comprising an identification component communicatively coupled
to the image sensor to determine a measurement of a hand of the operator from the at least one
image and to compare the measurement to biometric data of the hand of the operator to verify the
operator, the user interface component communicatively coupled to the identification component
to visually present a login prompt to the operator.
6. The apparatus of claim 1, comprising an interpretation component communicatively coupled
to the image sensor and the position component, the interpretation component to analyze the at
least one image to interpret a hand gesture of the operator to select the selectable item in
response to the determination that the operator is not proximate to the control.
7. The apparatus of claim 6, the interpretation component to ignore all hand gestures of the
operator in response to a determination that the distance is greater than a selected distance, the

selected distance great enough to preclude access by the operator to the control.
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8. The apparatus of claim 1, comprising an identification component communicatively coupled
to the image sensor and to the user interface component to determine a measurement of a hand of
the operator from the at least one image and to compare the measurement to biometric data of the
hand of the operator to verify the operator, the user interface component to visually present a
login prompt to the operator.
9. An apparatus to manage a user interface comprising:
an image sensor to capture at least one image of an operator; and
an interpretation component communicatively coupled to the image sensor to analyze
the at least one image to determine whether a hand of the operator is raised towards a
display to point at the display, and to provide the determination of whether the hand
is raised towards the display to a user interface component to enable dynamic
selection of one of multiple views of a visual portion of a user interface.
10. The apparatus of claim 9, comprising the user interface component, the user interface
component communicatively coupled to the interpretation component to dynamically select and
visually present a first view of a visual portion of a user interface comprising a selectable item in
response to a determination that the hand is not raised towards the display to point at the display,
and to dynamically select and visually present a second view of the visual portion of the user
interface in response to a determination that the hand is raised towards the display to point at the
display, the selectable item visually presented in different sizes in the first and second views.
11. The apparatus of claim 10, comprising a manually-operable control, the user interface
component communicatively coupled to the manually-operable control to receive signals
indicative of operation of the control to select the selectable item in response to the
determination that the hand is not raised towards the display to point at the display, and the
interpretation component to analyze the at least one image to determine a direction in which a
digit of the hand is pointing to select the selectable item in response to the determination that the
hand is raised towards the display to point at the display.
12. The apparatus of claim 11, comprising an attention component communicatively coupled to
the interpretation component to condition determination of the direction on a determination of
whether the gaze of the operator is directed towards the display.
13. The apparatus of claim 10, the user interface component to visually present the selectable
item in the second view within a pointing menu comprising the selectable item and to position
the center of the pointing menu at a location on the display; and the interpretation component to
analyze the at least one image to determine the location on the display at which a digit of the
hand is pointed and to detect a twitch movement of the digit towards the selectable item.

14. The apparatus of claim 9, comprising:
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a proximity sensor to detect a distance of the operator; and
a position component communicatively coupled to the proximity sensor and to the
interpretation component to condition the determination of whether the hand is raised
towards the display to point at the display on a determination of the distance of the
operator from a manually-operable control and to provide the determination of the
distance to the user interface component.
15. The apparatus of claim 14, the position component communicatively coupled to the user
interface component to enable the user interface component to dynamically select and visually
present a third view of the visual portion of the user interface in response to a determination that
the operator is not proximate to the control, the selected item visually presented in the third view
in a size larger than the size of the selected item in either of the first and second views.
16. A computer-implemented method for managing a user interface comprising:
capturing at least one image of an operator;
determining a distance of the operator from a manually-operable control;
in response to determining that the operator is proximate to the control:
analyzing the at least one image to determine whether a hand of the
operator is raised towards a display;
visually presenting a first view of a visual portion of a user interface in
response to determining that the hand is not raised towards the display;
and
visually presenting a second view of the visual portion of the user
interface in response to determining that the hand is raised towards the
display to point at the display; and
visually presenting a third view of the visual portion of the user interface in response
to determining that the operator is not proximate to the control.
17. The computer-implemented method of claim 16 comprising:
receiving signals indicative of operation of the control to select the selectable item in
response to determining that the operator is proximate to the control and that the hand
is not raised towards the display;
analyzing the at least one image to determine a direction in which a digit of the hand
is pointing to select the selectable item in response to determining that the hand is
raised towards the display to point at the display and that the operator is proximate to

the control; and
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analyzing the at least one image to interpret a hand gesture of the operator to select
the selectable item in response to the determination that the operator is not proximate
to the control.
18. The computer-implemented method of claim 17, comprising conditioning interpreting the
hand gesture on a determination of whether the gaze of the operator is directed towards the
display.
19. The computer-implemented method of claim 16, comprising analyzing the at least one image
to determine the distance of the operator from the manually-operable control.
20. The computer-implemented method of claim 16, comprising ignoring all hand gestures of
the operator in response to a determination that the distance is greater than a selected distance,
the selected distance great enough to preclude access by the operator to the control.
21. At least one machine-readable storage medium comprising instructions that when executed
by a computing device, cause the computing device to:
capture at least one image of an operator of the computing device;
determine a proximate distance of the operator from a manually-operable control; and
provide the determination of the distance to logic to enable dynamic selection of one
of multiple views of a visual portion of a user interface.
22. The at least one machine-readable storage medium of claim 21, the computing device caused
to:
in response to determining that the distance is short enough to enable the operator to
operate the control:
analyze the at least one image to determine whether a hand of the operator
is raised towards a display;
visually present a first view of a visual portion of a user interface in
response to determining that the hand is not raised towards the display;
and
visually present a second view of the visual portion of the user interface in
response to determining that the hand is raised towards the display to point
at the display; and
visually present a third view of the visual portion of the user interface in response to
determining that the operator is not proximate to the control.
23. The at least one machine-readable storage medium of claim 21, the computing device caused

to:
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receive signals indicative of operation of the control to select the selectable item in
response to determining that the operator is proximate to the control and that the hand
is not raised towards the display;

analyze the at least one image to determine a direction in which a digit of the hand is
pointing to select the selectable item in response to determining that the hand is raised
towards the display to point at the display and that the operator is proximate to the
control; and

analyze the at least one image to interpret a hand gesture of the operator to select the
selectable item in response to the determination that the operator is not proximate to

the control.

24. The at least one machine-readable storage medium of claim 21, the computing device caused

to:

visually present a login prompt to the operator;
determine a measurement of a hand of the operator from the at least one image; and
compare the measurement to biometric data of the hand of the operator to verify the

operator.

25. The at least one machine-readable storage medium of claim 24, the computing device caused

to analyze a hand gesture of the operator in the at least one image to verify the operator.

26. An apparatus to manage a user interface comprising:

a display; and

a user interface component communicatively coupled to the display to:
receive an indication of a proximate distance of an operator from a
manually-operable control;
dynamically select and visually present a first view of the visual portion of
a user interface comprising a selectable on the display item in response to
a determination that the operator is proximate to the control; and
dynamically select and visually present a second view of the visual portion
of the user interface on the display in response to a determination that the
operator is not proximate to the control, the selectable item visually

presented in a larger size in the second view than in the first view.

27. The apparatus of claim 26, the user interface component communicatively coupled to the

control to receive signals indicative of operation of the control to select the selectable item in

response to the determination that the operator is proximate to the control.

28. The apparatus of claim 26, the user interface component to dynamically select and visually

present a third view of the visual portion of the user interface on the display in response to a
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determination that the distance is greater than a selected distance, the selected distance great
enough to preclude access by the operator to the control, and the selected item visually presented
in the third view in a size larger than the size of the selected item in either of the first and second
views.
29. The apparatus of claim 26, comprising:
an image sensor to capture at least one image of the operator; and
a position component communicatively coupled to the image sensor and to the user
interface component to determine a proximate distance of the operator to a manually-
operable control and to provide the determination of the distance to the user interface
component to enable dynamic selection of one of multiple views of a visual portion of
the user interface.
30. The apparatus of claim 29, comprising an interpretation component communicatively
coupled to the image sensor and the position component, the interpretation component to analyze
the at least one image to interpret a hand gesture of the operator to select the selectable item in

response to the determination that the operator is not proximate to the control.

39



PCT/US2014/022256

WO 2014/150111

1/16

00G
SEYNER

666 \

e 0cl
oSl
JUBBIE $|0J3U0D
Jossaooud —
08l
Ae|dsip
e ovl ST
Omom@.:_\u”_w suhno. LOQV_H_\UM.;
|013U0D
ako
el
ejep Sl
uoleoluapl JOsuas
abewl
061 [
aoeLIaUI auoydouoiw
001 T
90IAaP JOSudas
uoljoeaUI Ajwixoud

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

2/16

009
JonJos

666 \

05¢ -
jusws|o 00¢
Jossaooud | 49110UO0D
=55 ove
09¢ aunno.
abeuols
|0JJu0D
<l
ejep
uoljeolijuspl
001
92IASP UONORISIUI
067 —
aoeIa)u 091
abeloys
0S1 (23
uswge aulnol
J0ssao0.4d |0J3U02

0cl
S|041U09

081
Aeidsip

911
Jayoen
aha

Gl
Josuss

abewil

47
auoydo.Joiw

11
Josuas

Ajwixoud

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

3/16

08l
g

em /nw |

9Ll m:.\v_W_
‘TLLLLL

TLLLLL

08l
g

@:.m:.\v_m_

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

4716

.N:.E/v_w_

om// \ON_\ ag¢ 9i4d
| 1 P 1 I
| ,—— 001
|
i _
|
|
|
[ oLl ‘GLL
_ TLLLLL ©
|
_ aouesIp 081
m vo_u,_ooqm// —
¢ o

om// \ON_\ ¢ 9Ol

L I — — ]
Ol —~—
Gl
O
\ 081
" v oLl ‘SLL

SUBSTITUTE SHEET (RULE 26)



WO 2014/150111 PCT/US2014/022256

5/16

S
©
—
Q
—
—

/—882\\
\—882—/

X

o

S

—

w

N

%]
™
0
5s]

O

(o

881a
/- 882
>
81

/882\

\- 882

880
N

FIG. 4A

SUBSTITUTE SHEET (RULE 26)



WO 2014/150111 PCT/US2014/022256

6/16
.
= =
/ S \
N 3
8 o
N )
X
S
E -
8

/882\

\- 882

FIG. 4B

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

7116

O
[co)

088

08l

SUBSTITUTE SHEET (RULE 26)



WO 2014/150111 PCT/US2014/022256

8/16

&
S
—
<
—
—

/-882\\

\-882—/

: \‘A

O

(o

view

/882\

select
| GO |
N 882

/

180

880
N

FIG. 4D

SUBSTITUTE SHEET (RULE 26)



WO 2014/150111 PCT/US2014/022256

9/16

/-882\\
size 100%

11:01am

\-882—/

\- 882

7N

FIG. 4E

SUBSTITUTE SHEET (RULE 26)



WO 2014/150111 PCT/US2014/022256

10/ 16

882
N\

©

(o

v
&
=
o
>

N
o
o)

™
(o

—
O
~
Q)
[c0)

882
/-

=
O

S

NS
()]
QL oll/
v )

/

180

880
N

FIG. 4F

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

11/16

061

aoeLIgUI

001
90IABP
uonoe.aUI

(523
jusuodwod
SUONEBOIUNWWOD —
K 0c¢l
Q71 k S|0U0D
—  jusuodwod
9oBLIAIUI JOSN 03T
Ae|dsip
ovl
aunoJ |0.1U0d T
JOSuU9s
522 k Awixoud
k—— 1jusuodwod
uoiisod K
|
vl SIl
k— jusuodwoo k JOSuas
uoneaidiayul abewl
|
vl
_AJ jusuodwod i
uoneoluapl ¥ ¢l
ejep
uonediuspl

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

12/ 16

061

aoeLIgUI

001
90IABP
uonoe.aUI

91l

Joyoed
aha

6Vl
jusuodwod
SUONEBOIUNWWOD —
KN 0cl
SvT k S|0JJU02
—y jusuodwod
9oBLIAIUI JOSN 081
Ae|dsip
ovl
aunoJ |0.1U0d T
JOSUas
522 k Awixoud
k—— 1jusuodwod
uoiisod K
|
[52% Il
k— jusuodwoo k JOSuas
uoneaidiayul abewl
|
K
vl el
k— jusuodwoo k elep
uoneoiuspl uonedljuspl
5
|
vl S—
jusuodwod k cll
auoydoJoiw
uonuaye

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

13/16

0cl¢
S|0JJU02 BIA uoleltado Jo)

9ZIS Ul po|BIS SWa}l 8|qe109|es
UM 89eL8Ul JBsN JO
uoiod |ensiA juasaud Ajlensia

ou

444
Bunuiod s1 1161p alaym 104dId)Ul
0] Josuas abew Jojiuow
pue Ae|dsip uO sWwa)l 9|qe109|9S
pab.ejua yim adeLdul Jasn
10 uoiuod [ensia Juasald Ajjensia

0clec
cAeidsip e
juiod 01 pasies puey
aAey Jojelsado
$90(

A4
sainisab puey 1a.dioyul

0] Josuas abew Jojiuow
pue Ae|dsip uO sWwa)l 9|qe109|9S
pab.ejua yim adeLdul Jasn
10 uoiuod [ensia Juasald Ajjensia

Ollc
¢,8|0JJu00
a1elado 0] ybnous aso|o
Jojelado
S|

uels

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

14 /16

0¥¢c
S|0J4Ju0d eIA uonelado 1o}

9ZIS Ul pa|BIS SWa}l 9|qe1o9|es
UlM 8oep8IuUl JBSN JO
uoiod |ensiA juasald Ajlensia

ou

4544
Bunuiod si 161p aleym 10idia1ul
0} Josuas abewi Jojuow pue Ae|dsip
uo nuaw bBunuiod e Ul SWa}l 8|ge}I9|9S
pab.ejua Aj@1elopow Ylim adeLojul
Jasn Jo uonJod |ensiA Juasald Ajlensia

0cce
cAejdsip e
julod 01 pasies puey
aAey Jojeltado
$90Q

¢ecc
sanisab puey 1aidioul 0]

Josuas abewl Jojuow pue Aejdsip
Uo swayl 9|qe09|as pabliejua
Apealb yim aoeLo1ul Jasn
10 uoiod |ensiA Juasaud Ajensia

AY44
Bunuiod Jo sainisab

puey Aue aioubi pue Aeidsip
Uo swayl 9|qe09|as pabliejua
Apealb yim aoeLL1ul Jasn JO
uonJod |ensiA jussaud Ajlensia

0¢cce
¢,8|043U00
a1eJado 01 ybnous aso|o
Jojesado
S|

Olee
£/ouelsIp paloads
uIyiim Jojelado
S|

1els

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

15/16

ovec
¢P3YIIBA
Joiesado

soA

0S¢¢
Jojesado Ag ainysab

puey JO uonedipul Joy
Josuas abew Jojiuow

09¢¢
¢P3LIIBA
Joiesado

0/¢€¢
90IABp

Bunndwos ajelsado

0} Jojesado jwuad

0cece
uoniubooa.

|eioe] Aq Joiesado AjliaA
0] Josuas abewl JO MIIA
10 pjal ul abewi azAjeue

0c¢ee
£/oue)sip paloads
UIyim Joyesado
S|

pua

0lLec
PaILIBA 8Q 1sShw Jojelado

1ey1 Bunesipul idwo.d
uibo| Juasaud Ajlensia

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/022256

WO 2014/150111

16/ 16

0l Old

066
aoeLaul q¢6
) p—— —
— 9696 9666
696 o6 Ja|joauoo Ja|joauoo —
abelols aoeudUI —
296 as96 aG66 566
abeuoys J3]|013U0D J3]|013U0D LoMIBU
3|1}B|OA-UOU abelos aoedUI Hom
- 196 BGO6 BG66 T 11 [ 11
096 obe.o)s J18]|043U00 Jajjonuod K il __" _" _" _" _" _" _" _" _" _" _" 1
abeuoys 9|1B|OA abe.ois aoeudUI @ [TTITTTITTITTITIT]
OO OO Oormao
916 g6 026
Jayoel Josuas
ake abewl
= 116
mcown“mb_e 10SUSS
Y : Ajwixoud
66— |
_ < 056 G86
000€ JjuswieIe |deli/ul — 086
Jossaoo.d Ae|dsip — L
000 —¥

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2014/022256

A. CLASSIFICATION OF SUBJECT MATTER
GOGF 3/01(2006.01)i, GOGF 3/048(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOG6F 3/01; GOOF 3/14; GO6F 3/03; GO5D 1/02; HO4M 1/00; GO6F 9/06; G09G 5/00; GO6F 3/048

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: image sensor, capture, distance, position, visual, dynamic selection.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2009-0023917 A (LG ELECTRONICS INC.) 06 March 2009 1-2,4,6,9-10,14-16
See paragraphs [0012]-[0015], [0023]-[0026], and [0033]-[0038]; claims 1-7; ,19,21-22,26,28-30
and figures 1-4.
A 3,5,7-8,11-13
,17-18,20,23-25,27
A US 2011-0084897 A1l (MOHANRAJ MANCHARAN et al.) 14 April 2011 1-30
See paragraphs [0021]-[0028]; claims 1-7; and figures 1-8.
A US 2010-0174421 A1 (MING-CHANG TSAI et al.) 08 July 2010 1-30
See paragraphs [0050]-[0052], [0112]; claims 7-8, 22; and figure 6.
A KR 10-2010-0048747 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY) 1-30
11 May 2010
See paragraphs [0024]-[0033] and [0064]-[0074]; claims 1-3; and figures 1-3.
A KR 10-2007-0045651 A (PANTECH CO., LTD.) 02 May 2007 1-30
See paragraphs [0018]-[0041]; claims 1-5; and figure 1.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

carlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

g

o

o

"pr

e

'

myn

ng"

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

21 July 2014 (21.07.2014)

Date of mailing of the international search report

22 July 2014 (22.07.2014)

Name and mailing address of the [ISA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. +82-42-472-7140

Authorized officer

YU, JAE CHON

Telephone No. +82-42-481-8647

Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2014/022256

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2009-0023917 A 06/03/2009 None

US 2011-0084897 Al 14/04/2011 WO 2011-045123 Al 21/04/2011

US 2010-0174421 Al 08/07/2010 CN 102272690 A 07/12/2011
EP 2386077 Al 16/11/2011
JP 2012-514786 A 28/06/2012
KR 10-2011-0104096 A 21/09/2011
US 8441441 B2 14/05/2013
WO 2010-080166 Al 15/07/2010

KR 10-2010-0048747 A 11/05/2010 None

KR 10-2007-0045651 A 02/05/2007 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - wo-search-report
	Page 58 - wo-search-report

