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device (WCD) to provide a user-interface that has one or more menu items and a view region.
The method also includes receiving movement data corresponding to movement of the WCD
from a first position to a second position and, responsive to the movement data, controlling the
WCD such that the one or more menu items are viewable in the view region. Further, the meth-
od includes, while the one or more menu items are viewable in the view region, receiving se-
lection data corresponding to a selection of a menu item and, responsive to the selection data,
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view region and in a substantially fixed position in the view region that is substantially inde -
pendent of turther movement of the WCD.
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BEAD-TRACKED USER INTERACTION WITH GRAPHICAL INTERFACE

BACKGROUND
{0001} Computing devices such as persosal computers, laptop computers, tablet
computers, cellular phones, body-mountable or wearable computing devices, and other types
of devices are increasingly prevalent in numercus aspects of modern life. Generally, a
computing device can be configured to display or otherwise provide information 1o a user and

to facilitate user interaction with the provided mformation and the computing device.

SUMMARY

{0002} In a first aspect, a computer-implemented method includes conmolling a wearable
computing device to provide a nser-interface that has (i) one or more mens items and {11} a
view region that defines an area in which the one or more menu #Hems are selectively
viewable. The method also includes receiving movement data corresponding to movement of
the wearable computing device from a first position to a second position and, responsive to
the movement data, controlling the wearable computing device such that the one or more
menu items are viewable in the view region. Further, the method includes, while the one or
maore e items are viewable in the view region. receiving selection data corresponding w a
selection of a menu itemn. and, responsive to the selection dafa, controlling the wearable
computing device fo maintain the selected menu item substantially fully viewable in the view
region and in a substantially fixed position in the view region that is substantially
independent of funther movement of the wearable computing device.

{LLR]] In a second aspect. a wearable computing device includes a display and at least
one processor coupled to the display.  The at least one processor is configured fo control the
display to provide a user-interface that includes (i} one or more menu items and (ii) a view

region that definex an area in which the one or more menu items are selectively viewable.
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Further, the at least one processor is configured o receive movement data corresponding to
movemnent of the wearable computing device from a first position o a second posifion and,
responsive to the movernent data, control the display such that the one or more menu fems
are viewable in the view region. The at least one processor is also configwred to, while the
one or more menu ilems are viewable in the view region, receive selection data
carresponding to a selection of a menu tem and, responsive & the selection dafa, control the
display to maintain the selected menu item substantially fully viewable in the view region and
i a substantially fixed position in the view region that is substantially independent of further
movement of the wearable computing device.

{0004] In a third aspect, a nop-iransitory compufter readable medium has sfored therein
nstuctions executable by at least one processor to cause the at least one processor to perform
functions inchading controlling a computing device to provide a user-interface that has (1} one
or mote mepu Hems and (1) a view region that defines an area in which the one or more
nienn items are selectively wiewable. The functions also include receiving movement data
corresponding to movement of the computing device from a first position to a second position
and, responsive fo the movement data, controlling the computing device such that the one or
more menn items are viewable in the view region. Fuwther, the functions include, while the
one of more menu ifems are viewable in the view region, receiving selection data
carresponding o a selection of a menu ifemn and, responsive to the selection data. controlling
die computing device o maintain the selected menu item substantially fully viewable i the
view region and in a substantially fixed position i the view region that is substantially
independent of further movement of the computing device.

{#005] These as well ax other aspects, advantages. and alternatives, will becoe apparent
to those of ordinary skill in the art by reading the following detailed description. with

reference where appropriate 1o the accompanying drawings.
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BRIEF DESCRIPTION OF THE FIGURES
{s1B06] FiGc 1 15 a generally front isomefric view of a svsiemi capable of receiving,
transmitting, andfor displaving data, in accordance with an example embodiment;
{0007] FIG 2 is a generally back isowretric view of the system of FIG 1;
joas] FIG. 3 ix a generally from isometric view of another system capable of receiving,
fransmitting, andfor displaying data, in accordance with an example embodiment;
{0009] FIG 4 is a generally front, isometric view of another system capable of receiving,
transmiitiing, and/or displaying data. in accordance with an exampie embodiment;
{#016] FIG 5 15 a block diagram of a computer network mirastructure, in accordance
with ant example embodiment;
{0011} FIG. 6 is a block disgram of a computing system that may be incorporated into the
systems of FIGS. 1-4 andlor the mfrastructive of FH3 5, in accordance with an example
embodiiment;
{0012} FIGS. 7A-TK illustrate various states and aspects of a user-inferface. in
accordance with an example embodiment;
a3} FIGS. 8A and 5B show various sfates and aspects of an example inplenientation
of a user-interface of a wearable computing device;
{0014} FIG. 9 is a flowchart of processes for providing a user-interface, in accordance
with an example embodiment; and
{0015] FIG 10 is another flowchart of processes for providing a user-interface, in

sccordance with an example embodiment.

DETAILED DESCRIPTION
{0816} The present discloswre includes detasils of a computing device that controls a
display element to display a user-interface that includes information, such as fext, images,

video, etc., viewable by a user. In one example, a computing device can be configured as an
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sugmented-reality device that displays a user-interface that is blended or overlaid with the
user’s field of view (FOV) of a real-world environment. Such a computing device can be a
wearable computing device, for example. a near-eve display., a head-mouniable display
{HMD), or a heads-up display (HUD), which generally includes a display element configured
to display a user-interface that overlays part or all of the FOV of the user The displayed
user-interface can supplement the wser’s FOV of the real-world with useful information
related fo the user’s FOV. Alternatively or in conjunction, the displayved user-interface can
mclude information unrelated to the wser’s FOV of the real-world, for exanwple, the user-
mterface can include email or calendar information.

{06817} In one example, the user-interface inchades a view region and inferaciive elements.
The inferactive elements may take the form of a menn and one or more selectable menu icons
or meny objects. In one non-limvting example, the inferactive elemenis can be made visible
and can be interacted with when disposed within the view region. Tn emboduments where the
user-tferface is displaved by a wearable computing device, the view region may
substantially fill a FOV of the wearable computing device. Further, the menu may not be
fslly visible in the view region at all times. For example, the menu may be disposed outside
of the view region or otherwise hidden from view. Ilusiratively, the menu can be disposed
above the view region, such that the menu is not visible at all in the view region or only a
boetton portion of the mermu is visible in the view region. Other examples are possible as well.
{0018] In one example, a wearable computing device, such as an HMD. is configured to
receive movement data corresponding o movements of the user, such as head and/or eve
movements, and to selectively display the menu within the view region in response {0 the
movenent data.  More particularly, the wearable computing device may be confipured with
sensors, such as accelerometers, gyvroscopes, comipasses, and other input devices, to detect
one or more predetenmined trigegering wovements, such as an upward movement or tilt of the

wearable computing device. In response to detecting the triggering movement, the wearable
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computing device may cause the memu fo be viewable in the view region. For example. in
response to detecting the triggering moventent, one or both of the view region and the menu
may move, such that the menu becomes more visible in the view region. Other examples are
possible as well, for example, the menu may become more visible by fading into the view
region.

j6819] Referring now to FIG 1. a nop-lmiting example of a wearable computing device
20 including an HMD 22 is shown. As illustrated in FIG 1. the HMD 22 comprises frame
slements. including lens frames 24, 26 and a center frame support 28, lens elements 38, 32,
and extending side or support arms 34, 36. The center frame support 28 and the side arms 34,
36 are configured 1o secure the HMD 22 to a user’s face via the user’s nose and ears,
respectively.

j68240] Each of the fraine elements 24-28 and the side arnw 34, 36 may be formed of a
solid structure of plastic and/or mefal. or may be formed of a hollow structure of simmilar
material so as to allow wiring and component inferconnections to be internally routed tlrough
the HMD 22 (ther materials and dexigns piay be possible as well.

{821} One or more of the lens elements 30, 32 pwy be formed of any material that can
suitably display a projecied image or graphic. In one example, each of the lens elements 30,
32 are also sufficiently transparent to allow a user to see twough the lens element.
Combining these two features of the lens slements may facilitate an augmented reality
display where a projected image or graphic is superimposed over a real-world view as
perceived by the user through the lens elements 30, 32 so that the user can view the projected
umage and the real world sinmltansously.

{822} The side armis 34, 36 may each be projections that extend away from the lens
frames 24, 26, respectively. and may be positioned behind a user’s ears o help secwre the
BHMD 22 fo the user. The side anns 34, 36 may funther secure the HMD 22 1o the user by

extending around a rear portion of the user’s head. Additionally or alternatively, for example,
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the device 20 may connect to or be affixed within a head-mcumted helmet stucture.  Other
possibilities exist as well.

{0823} The device 20 may also include an on-board computing system 38, a video camers
40, a sensor 42, and a finger-operable touch pad 44. The computing system 38 is shown to be
positioned on the side arm 34 of the HMD 22 in FIKG& 1. However, in other examgples, the
computing system 38 piay be provided on other parts of the HMD 22 or may be positioned
remotely from the HMD. for example, the computing system 38 can be coupled via a wired
or wireless link fo the HMD. As such, the conputing system 38 mav include a suitable
comununication interface to facilitate such wired or wireless links. In one example, the
computing system 38 includes a processor and memory. Further, in the present example, the
computing system 38 is configured o receive and analyze data from the video camers 40 and
the touch pad 44 and fo generate images for ountput by or on the lens elements 30, 32, In
other examnples, the computing systemn 38 is configured to receive and analyze data from
other sensory devices. user-interfaces, or both.

ae24] In FIG 1, the viden camera 40 is shown positioned on the side arm 34 of the
HMD 22, However, in other examples, the video camera 46 may be provided on other parts
of the HMD 22, The video camers 40 may be configured to capture images at any reselution
or frame rate. Many types of video cameras with a small form-factor, such as those used in
cell phones or webcains, for example, may be incorporatad into various embodimpents of the
device 20,

{0025] Further, although FIG 1 illustrates one video camera 40, more video canieras may
be used and each camera may be configired {o capture the same view or to capture different
views. For example, the video camera 40 may be forward facing to capture at lzast a portion
of the real-world view perceived by the user. Such forward facing image captwed by the
video camera 40 may then be used fo generate an sugmented reality where computer

generated images relate to the FOV of the user.

b
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{0026] The sensor 42 is shown on the side arm 36 of the HMD 22, However, in other
sxamples, the sensor 42 may be positioned on other pants of the HMD 22, The sensor 42 may
include one or more components for sensing movenent of a user’s head. such as one or wmore
of a gyroscope, accelerometer, compass, and global positioning svstem (GPS} sensor, for
example. Further, the sensor 42 may include optical conponents such as an emitter and a
photosensor for fracking moverent of 8 user’s eve. Other sensing devices may be included
within or in addition {o the sensor 42 and other sensing functions may be performed by the
SeNSo.

{a827] The touch pad 44 is shown on the side arpt 34 of the HMD 22, However. in other
examples, the touch pad 44 may be positioned on other parts of the HMD 22, In addition,
more than one touch pad may be present on the HMD 22, Generally, s user may use the
touch pad 44 to provide inputs to the device 22. The touch pad 44 miay sense af least one of a
position and a movenient of a finger via capacilive sensing, resistance sensing, or a surface
gconstic wave process, among other possibilities. The wuch pad 44 may be capable of
sensing finger movement i a direction parallel or planar o the pad surface, in a direction
normal to the pad surface, or both, and may also be capable of sensing a level of pressure
applied to the pad swiace. The touch pad 44 may be formed of one or mere translucent or
transparent insulating layers and one or more translucent or ansparent conducting lavers.
Edpges of the touch pad 44 mav be formed to have a raised, indented, or roughened swrface, to
provide tactile feedback to a user when the user’s finger reaches the edge. or other area, of the
twouch pad. I more than one touch pad is present, each touch pad can be operated
independently and each touch pad can provide a different function.

{11828} FIG 2 illustrates an alternate view of the device 20 illustrated in FIG 1. As shown
generally in FIG 2, the lens elements 30, 32 may act as display elements. The HMD 22 may
include a first optical display element 48 coupled to an mwide surface of the side arnin 36 and

cofignred fo produce a user-inferface 50 onto an inside surface of the lens element 32
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Additionally or alternatively, a second optical display elemnent 52 may be coupled to an inside
surface of the side arm 34 and configured to project a user-interface 34 ondo an inside swrface
of the lens element 3¢, The first and second optical elenients 48, 52 can also be configured w
iniage one or more of the user’s eyes tw frack the gavze of the user.

j6829] The lens slements 30, 32 may act as a combiner in a light projection svstem and
may include a coating that reflects the light projected onto them from the projectors 48, 52
In some embodiments, a reflective coating may not be used, for example, when the projectors
48, 32 are scapning laser devices.

{11830} In alternative embodiments, ather types of display elements may also be used
For example, the lens elements 30, 32 may include a transparent or semi-fransparent matrix
display, such as an electiroluminescent display or a lquid crystal display, one or mwore
wavegutdes for delivering an image to the user’s eyes, and/or other optical elemenis capable
of delivering an in-focus near-to-eye umage o the user. A corresponding display driver may
be disposed within or otherwise coupled to the frame elements 24-28. for example. for
driving such a matrix displav. Alternatively or additionally, a laser or LED zource and
scanning system can be used fo draw a raster display directly onto the retina of one or niwore
of the user’s eyes. Other possibilities exist as well.

{0831} FIG. 3 illusirates another example wearable computing device 20 for receiving,
transmitting, and/or displaving data in the form of an HMD 60. Like the HMD 22 of FIGS.
and 2. the HMD 60 may inclode frame elements 24-28 and side arms 32, 34. Further, the
HMD 60 may include an on-hoard computing system 62 and a video camera 64, similarly to
the HMD 22, In the present exanple, the video camera 64 15 mounted on the side arm 34 of
the HMD 66, However, in other exanyples, the video camera 64 may be miounted at other
positions as well.

{06832} The HMD 60 illustrated i FIG 3 also includes a display element &6, which may

be coupled 1o the device in any suitable manner. The display element 66 may be formed on a

e
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lens element of the HMD 60, for example, on the lens elements 30, 32, as described with
respect fo FIGS. 1 and 2, and may be configwred to display a user-interface overlaid on the
user's view of the realoworld world, The display element 66 is shown to be provided
generally in a center of the lens 30 of the computing device 60. However, in other examples,
the display element 66 may be provided in other posttions. In the present example, the
display elemient 66 can be controlied by the computing system 62 that is coupled to the
display via an optical waveguide 68.

{11833} FIG 4 illustrates ancther example wearable computing device 20 for receiving,
ransmiitting, and displaving information in the form of an HMD 80, Similarly to the HMD
22 of FIGK. 1 and 2, the HMD 20 may inclade side-armis 34, 36, a center frtame support 82,
and a bridge portion with nosepiece 84, In the example shown in FIG 4, the center frame
support 82 connects the side-arms 34, 360 The HMD 80 may additionally include an on-
board computing systemn 86 and a video captera 83, supilar to those described with respect to
FIGS. L and 2.

s834] The HMD 30 may include a display element 90 that may be coupled to mne of the
side-arms 34, 36 or the center frame support 82. The display elenient 90 may be configured
to display a user-interface overlaid on the user’s view of the physical world. In one example.
the display element 90 way be coupled to an inner side of the side arm 34 that is exposed v &
portion of a user’s head when the HMD 8¢ is worn by the user. The display element 80 may
be positioned in front of or proxXimate to a user’s eve when the HMD 80 is worn by a user.
For example, the display element 90 may be positioned below the center frame support 82, as
shown in FIG 4.

{s1835] FIG 5 illustrates a scheniatic drawing of a computter netwonk infrastructure system
100, in accordance with one example. In the system 100, a device 102 communicates
through a communication link 104 1o a remote device 106. The commaunication link 104 can

be a wired andfor wirveless conniection. The device 102 nay be any tfype of device that can
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receive data and display information that comresponds to or 15 associated with such data. For
sxample, the device 162 may be a wearable computing device 20, as described with respect
to FIGS. 14

{0036] Thuis, the device 102 may inclode a display system 108 with a processor 110 and &
display element 112, The display element 112 may be, for exaniple, an optical see-through
display, an optical see-around display, or a video see-through display. The processor 110 may
receive data from the remote device 106 and configiwe the data for display on the display
slement 112, The processor 110 may be any fype of processor, such as & micro-processor or a
digital signal processor, for example.

{0837] The device 102 may fiwther include on-board data storage, such as memory 114
coupled to the processor 110, The memory 114 may store program instroctions that can be
accessed and execuied by the processor 114, for example.

{0638] The remote device 106 may be any fype of computing device or fransmiifer
including a laptop computer. a mobile telephone, tablet computing device, a server device,
2tc., that is confipured to tansmit data to the device 102 or otherwise conununicate with the
device 102, The remote device 106 and the device 102 may contamnt hardware and software to
enable the conunmnication link 104, such ss processors, ransmitters, receivers, anfernas,
program nstructions, etc.

j6839] In FIG 5, the conununication link 184 may be a wiveless connection using. for
example, Bluetooth® radio technology, communication protocols described in IEEE 802,11
{including any TEEE 802.11 revisions). cellular technology {such as GSM., CDMA, UMTS,
EV-BO., WiMAX, or LTE), or Zigbes® technology, among other possibilities. In other
sxamples, wired connections may alse be used. For example. the conununication link 104
may be a wired serial bus, such as a universal serial bus or a paraliel bus. A wired connection

may be a propriefary connection as well. The remiote device 106 may be accessible via the

10
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Internet and may include a computing clhister associated with a particular web service, for
=xample, social-networking, photo sharing, adidress book, etc.

{004} As described above in counection with FIGS. 1-4, an example wearable
computing device miay inchlude, or may otherwise be conwnunicatively coupled to. &
computing system, siich as computing system 38 or 62. FIG 6 i5 a block diagram depicting
example copiponents of a computing system 140 i accordance with opne non-limiting
example. Further. one or both of the device 102 and the remote device 106 of FIG 5, may
include one or miore companents of the computing system 1440

i1} The computing system 140 of FIG ¢ includes at least one processor 142 and
system memory 144, In the illustrated embodiment, the computing system 140 includes a
system bus 146 that commmmnicatively connects the processor 142 and the system memory
144, as wel as other components of the computing systemn.  Depending on the desired
configuration. the processor 142 can be anv type of processor including, but not hmited to, a
nrcroprocessor, a microcontroller, a digital signal processor, and the like. Futhermore, the
system memary 144 can be of any fype of memory now lmown or later developed inclading
but not limited to volatile memory {(such as RAM). non-volatile memory (such as ROM, flash
memory. ete.), or any combination thereof

{042} The computing systemn 140 of FIG 6 also includes an audiofvideo (ASV)
processing wnit 148 for controlling a display element 150 and a speaker 132, The display
element 150 and the speaker 152 can be coupled to the computing system 140 through an
AN port 154, Further, the illostrated computing systemn 140 includes a power supply 156
and one or more compunication interfaces 138 for connecting to and comnwntcating with
other computing devices 160. The display element 150 piay be aranged to provide a visual
depiction of various input regions provided by a nser-interface module 162, For example, the
user-interface module 162 may be configared to provide a nser-interface. such as examples

user-mterfaces described below in connection with FIGS. 7A-TK, and the display element

i1
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150 may be configured to provide a visual depiction of the user-interface. The user-interface
module 162 may be further configured to receive data from and trapnspit daia to, or be
otherwise compatible with, one or more user-interfaces or input devices 164, Such user-
interface devices 164 may inchide a keypad. wuch pad, mouse, sensors. and other devices for
receiving user input data.

j6843] Further, the computing system 140 may also include one or more data storage
devices or media 166 implemented in any method or technology for storage of information,
such as computer readable instructions, data structures, program modules, or other data. The
storage media can include volatile and nonvolatile, removable and non-removable storage
media, for example, RAM, ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic casseties,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other medivm
now known or later developed that can be used o store the desired information and which
can be accessed by the computing system 140,

4] According to an example embodiment, the computing system 1480 may include
program instructions 168 stored in the svstem memory 144 {andfor possibly in another data-
storage medium) and executable by the processor 142 o facilitate the various functions
described herein including, but not limited to, those functions described with respect 1o FIGS.
2 and 10

{0045] Although various components of the computing systemi 140 are shown as
distributed components, it should be undersiood that any of such components could be
physically integrated andfor distributed according to the desired confipuration of the
computiltg systent.

{0046} Referring now to FIGS. 7A-TK. various aspects of a user-interface 200 are shown,

in accordance with an embodiment. The user-interface 200 may be displayed by. for example,
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g wearable computing device, such as any of the wearable computing devices described
above.

{0047] A first example state of the user-interface 200 is shown in FIG 7A. The exanmiple
state shown in FIG 7A generally comesponds 1o a first positicn of the wearable computing
device. That is, the user-interface 200 may be displayed as shown in FIG TA when the
wearable computing device is in the first position. In some embodiments, the first position of
the wearable computing device may correspond to a position of the wearable computing
device when a user of the wearable computing device is logking in a direction that is
zenerally parallel to the ground {e.g., 2 position that does not correspond to the user looking
up or looking dovwn). Other exaniples are possible as well.

j0048] As shown, the user-interface 200 includes a view region 202. Generally, the view
region 202 defines an area or region within which a display element of the wearable
computing device provides one or more visible or viewable slemnents or portions of a user-
interface. In one example. a aser can then select or otherwise interact with such one or more
visible elements or porticns of the vser-interface. In another example, porticns of the user-
interface that are not visible in the view region 202 mav not be selectable. A dashed frame in
FIGS. 7A-7K represents an example boundary of the view region 202, While the view region
202 is shown to have a landscape shape (in which the view region has a greater width than
height), in other embodiments the view region 202 may bave a portrait or square shape. or
may have a non-rectangular shape. such as a circular or elliptical shape. The view region 202
miay have other shapes as well.

s849] The view region 202 pwy include, for example, a viewable area between or
sncompassing vpper, lower, left, and right boundaries of a display element of the wearable
computing device. The view region 202 may thus be said to substantially fill a FOV of the

wearable computing device.
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{0650} As shown, when the wearable computing device is in the first posifion. as shown
in FIG TA, the view region 2027 is substamtially empty of interactive elemients, such as a
menu 2044, so that the user’s view of the real-world environment is generally nnchittered and
objects seen in the user’s real-world environmnent are not obscured by computer displaved
images. In other examples. a poriion, such as a bottom edge, of the menu 204 may be
disposed and visible in the view region 202 when the wearable computing device is in the
first position.

{851} In some embodiments, the view region 202 may correspond to a FOV of a user of
the wearable computing device, and an area ouiside the view region may correspond to an
area outside the FOV of the user. In other embodiments, the view region 202 may correspond
to a non-peripheral portion of a FOV of a user of the wearable computing device and an area
outside the view region may correspond to a peripheral portion of the FOV of the wser. In
still other embediments, the view region 202 may be larger than a FOV of a user of the
wearable computing device. The view region 202 may take other forms as well.

{#052] Generally, portions of the vser-interface 200 ontside of the view region 202 may
be outside of or in a peripheral portion of a FOV of a user of the wearable computing device.
For example. as shown in FIG. 7A, the menn 204 may be outside of or in a peripheral portion
of a FOV of a user of the wearable computing device. In particular. the menu 264 is shown
to be located above the view region 202 in FI3 A, In other exanmples, the menu 204 can be
located helow the view region 204 or can be located to a left or right side of the view region.
While the menu 204 in FIG 7A is shown to be not visible in the view region 262, in some
smbodiments the menu may be partially visible in the view region. In general, however,
when the wearable computing device is in the first position, the nienu 204 may not be fully
visible in the view region 502.

{0853} In some embodiments, the wearable computing device may be configured

receive friggering movement data corresponding to, for example, an upward movement of the
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wearable computing device 1o a3 second position above the first position.  In these
sobodiments, the wearable computing device may, in response {0 receiving the moveinent
data corresponding o the upward moventent, cause the menu 204 1o be visible in the view
region. For example. the wearable computing device may cause the view region 202 1o move
upward and‘or may cause the menu 204 to move dowirward. The view region 202 and the
menu 204 may move the same amount or may move different amounts in response to the
moveinent data. In one embodiment, the menu 204 may move farther than the view region
2112, As another exanmple, the wearable computing device may cause only the menu 204 to
move with respect to the view region 202, Other examples are possible as well.

{0054] In some embodiments, when the view region 202 moves, the view region may
appear to a user of the wearable computing device as if mapped to an inside of a static sphere
or cylinder centered penerally at the wearable computing device. In the present embodiment,
a scrolling or panning movement of the view region 202 mway map to movement of the real-
world environment relative to the wearable computing device. The view region 202 may
move in other mamers as well.

{s8s55] While the term “upward” is used o describe some examples, i is to be understood
that the upward movenient may encompass any movemendt having any combination of
moving, tilting, rotating, shifting, sliding, or other movement that results in a generally
upward movement. Further, in sonie embodiments “upward™ may refer to an upward
movement i the reference frame of a user of the wearable computing device. Other
reference frames are possible as well. In embodiments where the wearable computing device
is a head-mounted device, the upward movement of the wearable computing device may also
be an upward mwovement of 2 user’s bead andfor eves such as, for example. the user looking
upward.

{00856] The movement data comresponding fo the npward movement may fake several

forms. For example, the movement data may be or may be derived from data received from
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one of more movement sensors, accelerometers, andior gyroscopes configured 1o detect the
upward movemenf, such as the sensor 42 described above. In some embodiments, the
movement data may cowprise a binary indication corvesponding to the upward movenient. In
other embodiments, the movement data may comprise an indication corresponding io the
upward movernent as well as an extent of the upward movenient, such as a magnitude, speed,
acceleration, andfor direction of the upward movement. The movement data mav take other
forms as well.

{#057] FIG 7B shows an example of the user-interface 200 after receiving the riggering
movement data corresponding, for example, to an upward movement of the wearable
computing device. In response to receiving the friggering movement data. the wearable
conipiting device may move one or both of the view region 202 and the menu 204 such that
at least a portion of the menu is visible in the view region. The view region 202 and/or the
menu 204 may be moved in several manners.

{0058] In some embodiments, in response t© the iiggering movement data. the view
region 202 andfor the menu 204 may move in a scrolling, panning, sliding, dropping, and/or
Jjumping motion., For example, the view region 202 may move upward and the menu 204
may scroll or pan downward into the view region. In some embodiments, the view region
202 may move back downward after the menu 204 is brought into view. For example, the
view region 202 may move downward in response to the wearable computing device moving
back toward the first position. In the present example, the menu 204 may be “pulled”
dowanward as the view region 202 moves downward and thus may remain in the view region.
Ax another example, in response to the friggering movement data, the menu 204 may fade
into or gradually increase in visibility within the view region. Other examples are possible as
well.

{0639] In some embodiments. a magnitude, speed. acceleration, and/or direction of the

scrolling, pamuing, shiding, dropping, jomping, and/or fading i may be based at least in part
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on a magnitude, speed, acceleration, and/or direction of the movement data. Further, in some
sobodiments, the view region 202 andiw the menn 204 mav be moved only when the
triggering movement data exceeds a threshold speed. acceleration, andior magnitnde. In
response fo receiving data corresponding to 3 movement of the wearable computing device
that exceeds such a threshold or twesholds, the view region 202 andfor the menu 204 may
pan, scroll, slide, drop, jump, and/or fade in to display the menu 204 in the view region 202,
as described above.

{1860} While the foregoing description focused on an upward friggering movernent, i is
to be understood that the wearable conmputing device could be configured to receive daia
corresponding to other directions! movement or combination of movements, for example.
downward, leftward, rightward, disgonal, etc., and that the view region 202 may be moved in
response to receiving such movement data in a manner similar to that described above in
connection with an upward movement.

{0061} In some embodiments, a user of the wearable computing device need not keep the
wearable computing device at the second position to keep the memu 204 at least partially
visible in the view region 202, Rather, the user may retwrn the wearable computing device to
a more comfortable position (e.g., at or near the first position), and the wearable computing
device may move the menu 204 and the view region 202 substantially together, thereby
keeping the menu at least partially visible in the view region. In this mianner, the user may
continue fo interact with the menu 204 even after moving the wearable conputing device o
what may be a more comfortable position.

62} As shown in FIGS. 7TA-7K, the menu 204 includes a number of inferactive
slements. such as menu icons or objects 206. In some embodiments, the menu 204 and the
menu abjects 206 may be arranged in a ring (or partial ring} around and above the head of a
user of the wearable computing device. In other embodiments, the menu objects 206 may be

arranged in a dome-shape above the user’s head. The ring or dome may be centered arocund
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the wearable computing device andior the user’s head. In other embodiments, the menu
obijects 206 may be arranged in other ways as well,

{0863} The number of menu objects 206 in the menu 204 may be fixed or may be
variable. In embodiments where the number is variable, the menu objects 206 may vary in
size according to the nunber of menu objects in the menu 204,

j6864] Depending on the application of the wearable computing device, the menu objects
206 may take several forms. For example, the menu objects 206 may include one or more of
people, contacts, groups of people andfor contacts, calendar items, lists, notifications. alarms,
reminders, status updates, incoming messages, recorded media, aundio recordings, video
recordings, photographs, digital collages, previously-saved states, webpages. and applications,
as well as tools, such as a still canera, 2 video camera. and an audio recorder. The menu
objects 206 may take other forms as well.

j6865] In emboduments where the menu objectsy 206 include tools, the tools may be
located in a particular region of the menu 204, such as generally around a center of the menu.
In some embodiments, the tools may remain in around the center of the menu 204, even if
other menu objects 206 rotate, as described herein. Tool menu objects may be located in
other regions of the mena 204 as well.

{0066] Particular menu objects 2006 that are inclhnded in the menu 204 may be fixed or
variable. For exanple, the menu objects 206 mayv be preselected by a user of the wearable
computing device. In another embodiment, the menu objects 206 may be automatically
assembled by the wearable computing device fromn one or more physical or digital contexts
including, for examiple, people, places, and/or objects surrounding the wearable computing
device, address books. calendars. social-networking web services or applications, photo
sharing web services or applications, search histories, and/or other contexts. Further, some
menu objects 206 may fixed, while other menu objects may be variable. The menu objects

206 may be selected in other manners as well.
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{0667] Similarly, an order or configuration in which the menu objects 206 are displayved
may be fixed or variable. In cne embodiment. the menu obijects 206 may be pre-ordered by a
user of the wearable computing device. In another embodiment, the mem objects 206 may
be awtomatically ordered based on. for example, how often each menu object is used (on the
wearable computing device only or in other contexts as well), how recently each menu object
was used {on the wearable computing device only or in other contexts as well), an explicit or
implicit importance or priority ranking of the mem objects, andvor other criteria.

{s1868] As shown in FIG 7B, for example, a portion of the aienu 204 may be selectively
visible in the view region 202, In particalar, while the menu 204 ix generally aligned
vertically within the view region 202, the menu may extend horizontally beyvond the view
region such that 5 horizontal portion of the menn is outside the view region. As a result. one
or more menu objects 206 may be only partially visible in the view region 202, or may not be
visible in the view region at all. Hlustratively, in embodiments where the menu objects 206
are mapped to extend circularly around a user’s head, like a ring or partial ring, a number of
the menu objects may be outside the view region 202,

{00691  In order to view menu objects 206 located outside of the view region 202, a user
of the wearable computing device may interact with the wearable computing device to, for
example, pan around the menu or rotate the menu objecis along a path {e.g., left or right.
clockwise or counterclockwise} around the pser’s head. To this end, the wearable computing
device may, in some embodiments, be configured fo receive panning movement daia
indicative of a direction.

{11870} The panning movement data may talce several forms. For example, the panning
data may be (or may be derived from} data received from one of more movenient SensoLs,
accelerometers, gyroscopes, and/or detectors configured to detect one or more predetermined
movements. The oiie or more movement sensors may be included in the wearable computing

device, like the sensor 42, or mav be inciuded in & peripheral device copumuncatively
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coupled to the wearable computing device. As another example, the panning data may be {or
may be derived from) data received firom a touch pad, such as the finger-operable touch pad
44 described above, or some other inpwt device included in or coupled to the wearable
computing device and configured to detect one or more predetermined movements. In some
embodiments, the panning data may take the form of a binary indication corresponding to the
predetermined movement. In other embodiments, the pasnping data may comprize an
indication corresponding fo the predetermined movement, as well as, an extent of the
predetermined movement. for example. a magnimde, speed, andfor acceleration of the
predeterimined movemeni. The panning data mav take other forms as well

{0871} The predetermined movements may take several formns. In some embodiments,
the predetermined movements may be certain movements or sequence of movements of the
wearable coniputing device or a peripheral device. In some emmbodiments, the predeterniined
movements may inclade one or miore predetermined movenienis defined as the lack of or
substantial lack of movement for a predetermined period of time. In embodiments where the
wearable computing device i a head-mounied device, one or more predetermined
movements may involve a predetermined movenient of the user’s head {which is assumed to
move the wearable computing device in a comresponding manner).  Allematvely or
additionally, the predetermined movements may involve a predetermined movement of a
peripheral device communicatively coupled to the wearable computing device. The
peripheral device may similarly be wearable by a user of the wearable computing device,
such that the movement of the peripheral device may follow a movement of the user, such as,
for example, a movement of the user’s hand. Sl alternatively or additionally, one or more
predeterinined movermnents may be, for example. a movement across a finger-operable touch
pad or other inpat device. Other predetermined movements are possible as well.

{0872} In these embodiments, in response to receiving the panning data, the wearable

computing device may move the view region 262 andfor the menu 204 based on the panning
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data, such that a portion of the menu including one or more menu objects 204 that were
previously outside of the view region 202 are viewable in the view region.

{0673] FIG 7C shows an example of the user-interface 200 afler receiving panning data
indicating a direction, as represented by dashed sirow 208, More particularly, in response
the panning data 208, the menu 204 has been moved generally to the lefl with respect to the
view region 202, To this end. the panning data may have indicated, for exanmple, that the user
turned the user’s head to the right, and the wearable computing device may have responsively
panned through the menu 204 {o the left. Alternately, the panning data may have indicated,
for example, that the vser tilted the user’s head to the left or moved in some other fashion.
Other examples are possible as well. For example, the panning data may cause the view
region 202 and the mem 204 to move vertically and‘or diagonally with respect to one another.
{0674] While the menu 204 is shown to extend horizontally bevoad the view region 202,
in some embodiments the menu may be fully visible in the view region.

{0075] Referning now to FIG 7D, in some embodiments, the wearable computing device
may be further contfigured to receive selection data from the user corresponding to a selection
of a menu object 206 from: the menu 204. To this end, the user-interface 200 may include a
cursor 210, as shown in FIG 7D as a reticle, which may navigated around the view region
202 to select menu objects 206 fom the menu 204, Alwernatively. the cursor 210 may be
“locked” in the center or some other portion of the view region 202 and the menu 204 may be
static with respect to the wearable computing device. In the present examiple, the view region
202, along with the locked cursor 210, may be navigated over the static menu 204 fo select
menu objects 206 therefrom. In some embodiments, the cursor 210 may be controlled by a
user of the wearable computing device throuzh one or more predetermined movements.
Accordingly, the wearable computing device may be further configired fo receive selection
data corresponding to the one or more predetermined movements. The selection data may

take anv of the forms described herein in comnnection with the panning data. for example.
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{0676} As shown in FIG 7D, a user of the wearable computing device has navigated the
cursor 210 to one of the menu objects 206A using one or more predetennined movements. In
order to select the menu object 2064, the user may perform an additional predetermined
movement, such as holding the cursor 210 over the menu object 200A for a predetermined
period of tirme. The user pwy select the menu object 2064 in other manners as well

[6877] In some embodiments, the menu 204, the one or more menu objects 206, andfor
other objects in the user-inferface 200 may function as “gravily wells.” such that when the
cursor 21 is within a predetermined distance of the object. the cursor is pulled toward the
abject by “gravity.” Additionally. the cmrsor 210 may remain on the object umtil a
predeterniined movement having a magnitude, speed, andfor accelerstion greater than a
predeterniined threshold is detected. In this manner, a user may more easily navigate the
cursor 210 to the object and hold the cursor over the object to select the object.

j6a78] As seen in the example of FIG 7D, once the menu object 206A is selected, the
wearable computing device may cause the selected menn object to be displaved in the view
region 202 as a selected menu object 212, As mdicated by the dashed arrow 214, the menu
aliject 2064 ix displayed in the view region 202 as the selected menu object 212, As shown,
the selected menu object 212 is displaved larger and in more detail in the view region 202
than in the menu 204. Tn other embodiments, however, the selected mienu object 212 could
be displayed in the view region 202 smaller than or the same size as, and in less detail than or
the same detail as, the menu 204, In some embodiments, additicnal content (e.g., actions t©
be applied to, with, or based on the selected menn object 212, information related to the
selected menu object, andfor modifiable options, preferences, or parameters fur the selected
menu object, efc.} may be displaved adiacent to or nearby the selected menu object in the
view region 202.

{0679] Once the selected menu object 212 is displayed in the view region 202, the

selected menu object 212 can be fixed with respect to the view region 202, such that a user of
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the wearable computing device may interact with the selected menu object. For example, the
selected prenu object 212 of FIG 7D is shown ax an enwil inbox and the user nwy wish o
read one of the emails in the email inbox. Depending on the selected menu object 212, the
user may inferact with the selected menu object in other ways as well {e.z.. the user may
locate additional information related to the selected menu object and may modily, augmeit,
and/or delete the selected menu object, ete.). To this =nd, the wearable computing device
may be frther configurad fo receive input data corresponding to one or more predetermined
movements or commands indicating interactions with the user-interface 200. The wput daia
may take any of the formis described herein in connection with the movement data andfor the
selection data.

{0080} FiG. 7E shows an example of the user-inferface 200 after receiving input data
corresponding to a user conyne o interact with the selected menut object 212, As shown, a
user of the wearable computing device has navigated the cursor 210 to a particular subject
line i the email inbox 212 and has selected the subject line. As a result, an email 216 i
displaved in the view region 202, so that the user may read the email. The user may interact
with the user-interface 200 in other mamners as well, depending on, for example, the selected
menu object 212.

{0081} While provided in the view region 202, the selecied menu object 212 and any
objects associated with the selected menu obiject {e.g., the email 216) may be “locked” to the
center or soine other portion of the view region. That is, if the view region 202 moves for
any reason (e.g., in response fo movement of the wearable computing device}, the selected
menu object 212 and any objects associated with the selected menu object may remain locked
with respect o the view region, such that the selected menu object and any objects associated
with the selected menu object appear 1o a user of the wearable computing device nof fo move.

This may make it easier for a user of the wearable computing device 1o interact with the
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selected menu object 212 and any objects associated with the selected menu object, even
while the wearer and/or the wearable computing device are moving.

{0082} In some embodiments, the wearable computing device may be further configured
to receive from the user a request to remove the menu 204 from the view region 202. To this
end, the wearable computing device may be firther configured fo receive removal data
carresponding fo the one or more predeterniined movements, Once the menu 204 is removed
from the view region 202, the user-interface 200 may retwrn to the arrangement shown in FIG
TA

{11883} Such removal data may take any of the forms described beremn in connection with
the movement data andfor panning data. In some embodiments, the wearable computing
device may be configured to receive movement data corresponding to, for example, another
upward movement. For example, the wearable computing device may move the menu 204
amdfor view region 202 to make the pieou more visible in the view region in response {0 a
irst upward moveiment. as described above, and may wove the menu and/or view region
make the menu less visible {e.g., not visible) in the view region m response to a second
upward movenent. As apother example, the wearable compiting device may miake the menu
204 disappesr i response o a predetermined movement across a touch pad. Other examples
are possible as well.

j6884] Referring now 1o FIGS. 7F-7K, additional illustrative aspects of the user-interface
200 are shown. Generally, as described sbove, the wearable computing device may receive
panning data to move the view region 202 andfor the menu 204 so that different portions of
the mienu 204 are viewable within the view region 202. More particularly, in FIG 7F, the
wearable computing device receives panning Jdafa represented by a dashed arrow 220A that
exiends generally to the right beyvond the view region 202. In response to the panning data
220A, the menu 204 starts to move or pan generally to the right with respedt to the view

region 202, as represented by a dashed arrow 222A.
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{0085] Refermning to FIG 7G the menu 204 continues to move or pan to the right in
accordance with the panning data 220A, as represented by a dashed arrow 222B. However, if
a determination is made that the panning data 220A dees not stay within a predetermined
movement range, then the menu 204 stops panning within the view region 202, Hlustratively,
in FIGS. 7F and 7G the panning data 2204 represents a movement of the menu 204 beyond
the boundaries of the view region 202 and outside of a predetermined movement range.
Consequently, i FIG 73 the wearable computing device has determined that the panning
data 2204 exceeds the predetermined movement range and, thus, has moved the menu 2064 to
a lesser extent, as represented by the arrow 222B, than would otherwise be dictated solely
based on the panning data 2204,

{0686} (Generally, the predetermined movement range may be based on maximum
movement data value{s) that mchide one or more of maximum distance, velocity, andfor
acceleration data values relating to movement of the wearable computing device.
HHuswatively, the maximum movement data value(s) may be set to prevent the view menu
204 from: being moved too far outside of the view region 204, Alternatively or in addition,
the maxinnun movement data value{s) may be set to mevent movements of the view region
202 and the menu 204 with respect to each other in response to certain movements of the
wearable computing device. For exanmple, a movement of the wearable computing device as
8 user urus a corper nwy not be intended to cause movements of the view region 202 andfor
the menua 204. Thus, in the example of FIGS. 7F and 7G, the panning data 220A may
correspond to a nser turning a corner and the wearable computing device has stopped moving
the view region 202 in response to the panning data past a certain point dictated by the
predeterinined miovement range so that the view region does pot move entirely bevond the
meny 204,

{0087} FIGS. 7H and 71 illustrate another exaniple, where the wearable computing device

has generally realigned the view region 202 and the menu 204 after moving the memu in
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response © the panning data 2204, as shown in FIGS. 7F and 7G More particularly, the
wearable computing device may realign the view region 202 and the menu 204 in response to
determining that the paoning data 220A exceeds the predetermined miovement range of
maxinnun movement data value(s). In FIG 7H, the wearable computing device staris to
move of pan the ment 204 generally to the left within the view region 202, as indicated by a
dashed arrow 2264, In FIG 71, the wearable comnputing device continues to move or pan the
nienn 204 generally w the left to realign the menu in the view region 202, FIG 71 shows that
the menu 204 and the view region 202 can be realigned to the general positions that the menu
and the view region were i before the pienu and/or view region were niwoved in respouse to
the panuing data 220A of FIGS. 7F and 7G. In another example, the wearable computing
device may nof realign the menu 204 andior the view region 202 entirely back to the
positions shown in FIG 7F. Instead, the wearable computing device may move the menu 204
and/or the view region 202 generally toward the positions in FIG 7F but not afl the way, such
as shown in FIG 7H, for example. The realignment process illustrated in FIGS. 7H and 71
can move the menu 204 in a generally opposite manner to refrace the movements or panning
performed in response to the panning data 2204

{0688] In another example, the realignment process may ignore changes in direction of
the panning data and, instead, may move the mena 204 and/or the view region 202 directly
back toward a realigniment position, such as the position illustrated in FIG 7F. FIGS. 7J and
7K illustrate such an example where the panning data 220B includes a change in direction
tiat causes a corresponding change in direction as the wearable computing device pans the
menu 204 in the view region 202, More particularly, the paoning data Z220B may cause a
movement of the menu 204 ndicated by a dashed line 222C. In the present example, the
panning data 2208 does not stay within a predetermined movement range, thus, the meou 204
stops panning within the view region 202. as shown iz FIG 71 In response © a

determination that the panning data 220B does notf stay within the predetermiined movement
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range, the wearable computing device moves the menu 204 toward the original aligninent
posttion of FIG 7F However, instead of retracing the movements 222C of FIG 71, the
wearable computing device moves the menu divectly back toward the realignment position, as
represented by a dashed Hoe 226C.

j6889] QOther exainples of realigning the view region 202 and the menu 204 in response to
the panning data 220 exceeding one or prore maxumum data valzes are also possible.

{0090} It is to be understood that each of the user-intertaces described herein is merely an
tllustrative state of the disclosed user-interface, and that the user-interface may move hetween
the described and other states according to one or more types of user put {0 a computing
device and/or a user-interface in comnuwmication with the computing device. That is, the
disclosed user-interface is not a siatic user-interface, but rather is a dynamic user-interface
cofigirad to move between several states. Movenient between states of the user-interface i
described i connection with FIGS. 8A and 8B, which show an example implementation of
an example user-interface, in accordance with an embodiment.

1891} FIG 8A shows an example bmplementation of a user-interface on a wearable
compiting device 250 when the wearable computing device is at a first position. As shown
in FIG. 8A. 3 user 252 wears the wearable computing device 250. In response fo receiving
data cotresponding to a first position of the wearable computing device 250 (e.g., a position
of the wearable computing device when the vser 252 is looking in a direction that is generally
parallel to the ground. or another comfortable position), the wearable computing device

provides a first state 254 of 5 user-interface, which includes a view region 256 and a menu

]

258.
{11892} Example boundaries of the view region 256 are shown by the dashed lines 260A-
260D, The view region 256 may substantially fill a FOV of the wearable computing device

250 andfor of the user 252.
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{0093} As shown, in the first state 254, the view region 256 is substantially empty. More
particsiarly, in the first state 254, the menu 238 is not fully visible in the view region 236
becanse sonie or all of the menu is disposed above the view region. As a result, the menu 258
is not fully visible to the user 252, For example. the mienu 25% may be visible only in &
periphery of the FOV of the user 252 or may not be visible at all. Other examples are
possible as wall.

{0094] In FIG 84, the menu 258 is shown to be arranged in a partial ring located above
the view region 256, In sopie embodiments, the menu 238 may extend farther around the
user 252, forming a full ring. The {partial or full) ring of the menu 258 may be substantially
centered over the wearable computing device 250 and/or the user 252,

{0895] Referring to FIG 8B, at some point, the nser 252 may perform a wiggering
movement 262 with the wearable computing device 250, for example, the user may look
upward. As a result of the triggering movement 262, the user-interface transitions from the
fivst state 254 0 a second state 264, As shown in FIG 8B, in the second state 264, the menu
258 15 more vistble in the view region 256, as compared with the first state 254, In various
sxamples of the second siate 2064, the menu 238 may be substantially fully visible or only
partially visible in the view region 256,

{0096] As shown, the wearable computing device 250 provides the second state 264 by
moving the view region 256 upward, as represented by a dashed hne 2656, In other
embodiments, the wearable computing device 250 may provide the user-interface in the
second state 264 by moving the menu 258 downward into the view region 56. In still other
smbodiments, the wearable computing device 250 may provide the user-interface i the
second state 264 by pwving the view region 256 upward and moving the menu 258
downward. While the menu 258 is visible in the view region 256, as shown in the second

state 264, the user 252 may interact with the menn, as described herein.
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{0097] It will be understood that movement between states of the user-interface may
involve a movement of the view region 256 over a static meau 258 andfor a movement of the
menu within a static view region.

j0698] In some embodiments, movement between states of the user-interface may be
gradual andfor continuous. Alternately, moventent between the states of the user-interface
may be substantially instantaneous. In some embodiments, the user-interface may move
between states only in response o movements of the wearable computing device that exceed
a certain threshold of magnitude. Funther, in some embodiments, mwovement between states
may have a speed, acceleration, magnitude, andior direction that corresponds to the
maovements of the wearable computing device. Movement between the states may take other
forms as well.

j6899] FIGS. 9 and 10 are flowcharts depicting methods 300, 320, respeactively, that can
be performed in accordance with example embodiments to control a conputing device, such
as the wearable computing device 20 of FIGS. 1-4, to provide a user-interface. Generally. the
processes of the methods 300, 320 can be implemented through bardware components and/or
through executable instructions stored in some form of computer readable storage mediuim
and executed by one or more processors coupled to or otherwise in comnmmication with the
computing device. For example. the executable instimetions can be stored on some form of
non-fransitory, tangible, computer-readable storage medium, such as magnetic or optical disk,
or the like.

{00100} Hlustratively, the device 20 of FIGS. 1-4 can implement the processes of the
methods 3060, 320, Alterpatively or in conjunction, a network server or other device, which
may be represented by the device 106 of FIG 5, can imiplement the processes of the methods
300, 320 using head and/or eve-movement data obtained and transmitted by the devige 20, for
example. However, it should be understood that other computing systems and devices or

copbinations of computing systems and devices could implement the methods 300, 320,

Lo
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{00101}  As shown In FIG 9, at block 302, a wearable computing device provides a user-
interface with a view region and a mens, such as the user-interface 200 of FIGS. 7A-7K, for
example. More particulatty, at the block 302, the wearable computing device can provide a
user-interface in a first state, in which the menu s generally disposed outside of or otherwise
pot fislly visible within the view region.

[68102] At block 304, the wearable computing device receives triggering movement data,
which corresponds o a friggering movement of the wearable computing device. Hluswatively,
the friggering movement can be an upward movement of the wearable computing device, as
described hersin.  In response to the higgering mwovement, at Block 366, the wearable
computing device provides the user-interface in a second state with the menu and one or more
selectable menu objects thereof viewable in the view region.

[68103] Thereafler, at block 308, the wearable computing device recetves additional
movenient data corresponding fo subsequent movement of the wearable computing device. In
response o the additional movement data, at block 310. the wearable computing device moves
or pans the view region. the menu, andior the menu's associated menu object(s) so that
successive portions of the menu are viewable or displayed in the view region. As discussed
above, the view region and/or the menu can be moved with respect to one another in various
Ways.

[68104] Further, at block 312, the wearable computing device receives selection data, for
example. dats that corresponds to a cursor of the user-interface remaming stationary for a
predetermined period of time over a menu item to be selected. Other examples of selection
data are also possible. In response to the selection data. at block 314, the wearable computing
device provides the selected memu itemn substantially fully visible in the view region. In one
example, at the block 314, the wearable computing device also provides the selected menu
item generally fixed with respect to the view region and substanfially independent of farther

movemeni data.

s
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{00105}  Varous medifications can be made w the flowchart 300 of FIG 9. For example,
the block 310 mayv include additional mrocesses as illustrated by the Howchart 320 of FHI 1
In FIG 10, at block 322 the wearable computing device compares received movement of
panning data corresponding fo movement of the wearable computing device, such as the data
recerved at the block 308 of FIG 9. & a predetermined movement range, which can be based
on oBe of more maximunt movement data values. The maxinwim data values may inchude, for
example, maximum distance, velocity, andfor acceleration data values, as described herein.
Responsive o the comparison of block 322, at block 324, the wearable conputing device
moves or pans the view region, the meou, and/or the menw’s associated menu object(s} to the
extent that the movement data stays within the movement range and does not exceed the
maximum data value(s).

jogtne]  Thereafler, at block 326, the wearable computing device can realign the view
region, the menn, and the pienu’s associated menu object(s) with respect to one another. For
example. at the block 326 the wearable computing device can move the view region and the
menu back to a state of the user-interface before the processes of block 324 were execufed.
{#0167] Akhough the blocks 302-314 and 322-325 are generally iflustrated in a sequential
order, the blocks may also be performed in parallel. and/or in a different order than described
herein. In additdon, methods 300, 320 may include additional or fewer blocks, as needed or
desired. For exaniple, the various blocks 3(2-314, 322-326 may be combined into fewer
blocks, divided mnto additional blocks, and/or removed based upon a desired inplementation.
{00108] In the present detailed description, reference is made to the accompanying figures,
which form a part thereof In the figwres, similar svimbols typically identify similar
components, unless context dictates otherwise. The illustrative embodiments described in the
detailed description, figures, and claims are not meant to be limiting. Other embodiments may
be utilized, and other changes may be made, without departing from the spirit or scope of the

subject matier presented berein. It will be readily understood that the aspects of the present
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disclosure, as generally described herein, and illustrated i the figures, can be arranged,
substituted, combinad. separated, and designed in a wide varlety of different configurations,

all of which are contemplated herein.
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CLAIMS

i A conputer-implemented method conprising:

controlling a wearable computing device to provide a user-interface, wherein the user-
interface includes (i) one or more 1enu items and (i} a view region that defines an area in
which the one or more menu items are selectively viewable;

receiving movenient data corresponding to movemnent of the wearable computing
device from a first position o a second position;

responsive to the movement data, controlling the wearable computing device such that
the one or piore menu items are viewable in the view region;

while the one or more menu items are viewable in the view region, receiving selection
data corresponding to a selection of a menu item; and

responsive fo the selection data, controlling the wearable computing device to
maintain the selected menu item substantially fully viswable in the view region and in a
substantially fixed position in the view region that is substantially independent of further

movement of the wearable computing device.

2. The method of claim 1. wherein the one o more menn Henis are not selectable

when the wearable computing device is at the first position.

3 The method of claim 1, wherein, when the wearable computing device is at the
first position, the one or more menu items are located above the view region. and wherein the
movement data corresponds to a generally upward movement of the wearable computing

device to the second position.

4, The method of claim 1, further comprising, responsive o the movement dats,

camtrolling the wearable cormmputing device to provide one or more first representations of the
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one OF more ment Hems visible in the view region. and wherein, responsive 1o the selection
data, controlling the wearable computing device to provide a second representation of the

selected menu item in the view region.

3. The method of claimi 4, wherein the second representation is larger and more

detailed than the first represemtation.

8. The method of claim 1. further comprising controlling the wearable coipputing
device to provide a cursor in the view region, wherein the selection dafa comprises cursor

mavement data corresponding o movement of the cursor in the view region.

7. The method of claim 6, wherein the selection data coniprises cursor movement
data corresponding fo the cursor remaining substantially stationary over the selected menu

itemn for a predetermined peried of time.

8. The method of claim 6. wherein the carsor movement data corresponds o

mavement of the wearable computing device.

Q. The method of claim 1, wherein the one or more menu items are arranged

along an at least pariial ring defined aronnd the wearable computing device.

Lag
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10, A wearable computing device comprising:
a display; and
at least one processor coupled to the display and configured to:

control the display to provide a user-interface, wherein the user-iterface
mcludes (1} one or more meny items and {11} a view region that defines an area in
which the one or more menu itenss are selectively viewable,

receive movement data corresponding to movement of the wearable
computing device from a first pesition to a second position,

responsive to the movement data, control the display such that the one or more
ment items are viewable in the view region,

while the one or more menu items are viewable in the view region, receive
selection data corresponding o a selection of a menu item, and

respousive to the selection data, control the display to maintain the selectad
mem iem substantially fully viewable in the view region and in a substantially fixed
position in the view region that is substantially independent of further movement of

the wearable conputing device.

11, The wearable computing device of claim 10, fuurther comprising a movement

sensor candigured to detect one or more of the movenient data and the selection data.

12, The wearable computing device of claim 10, wherein the oue or more menu

iteins are not selectable whea the wearable computing device is at the first posttion.

13, The wearable computing device of claiin 10, wherein, when the wearable

computing device is at the first position, the one or miore pienu ifems are located above the
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view region, and wherein the movement data corresponds to a generally upward movement of

the wearable computing device to the second position.

14, The wearable computing device of claim 10, wherein the at least one
processor is further configured to control the display, responsive to the movement dafa, to
provide one or more first representations of the one or more menu ieins vistble i the view
region, and to control the display. responsive to the selection data, to provide a second
representation of the selected menu item in the view region, and wherein the second

representation is larper and more detatled than the first representation.

15, The wearable computing device of claim 10, wherein the at least one
processor is further configured to controd the display to provide a cursor in the view region,
wherein the selection data comprises cursor movement data corresponding o movement of

the cursor in the view region.
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16 A non-transifory computer readable medium having stored therein instructions
exerutable by at least one provessor {o cause the at least one processor 0 perform Binctions
comiprising:

conirolling a computing device to provide a user-interface, wherein the user-interface
inchades (1) one or inore menu Heins and {11} a view region that defines an area in which the
one or pioTe mienn items are selectively viewable;

receiving movement data corresponding to movement of the computing device from a

rst position to & second position;

responsive to the movement data, controiling the computing device such that the one
of more meny items are viewable in the view region;

while the one or more menu items are viewable in the view region, receiving selection
data corresponding to a selection of 2 menu iteny, and

responsive fo the selection data, controlling the conputing device to maintain the
selected menu item substantially fully viewable in the view region and in a substaatially fixed
puosition in the view region that is substantially independent of further movement of the

computing device.

17.  The non-transitory computer readable medium of claim 16, wherein the one or

more meny items are nod selectable when the computing device is at the first position.

18  The non-transitory computer readable medium of claim 16, wherein, when the
compiting device is at the first position, the one or more menu iferns are located above the
view region, and wherein the movement data corresponds to a generally upward movenient of

the computing device to the second position.

19, The non-transitory coniputer readable medium of claim 16, wherein the
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funcuions further include controlling the computing device to provide a cursor in the view
region, wherein the selection data comprises cursor movement data corresponding &2

movement of the cursor with in the view region.

28, The non-transitory coniputer readable medium of claim 19, wherein the
selection data comprises cursor movement data corresponding to the cursor remaining

substantially stationary over the selected menu item for s predetenmined period of time.
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