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(57) Abstract: A method for controlling an alternative motion-based
user interface in a device comprising a projector is provided. The meth-
od comprises receiving, at the device, an input comprising an instruc-
S tion to switch from a previous user interface to the alternative user in-
terface. The device then generates an image containing a plurality of se-
lectable elements and a pointing element, and projects the image on a
surface with the projector. The device detects a movement of the
device, and updates the image to stabilize the plurality of selectable ele-
ments against the detected movement and to track the detected move-
ment with the pointing element. The device projects the updated image
on the surface, and selects one of the selectable elements based on a
motion vector of the pointing element relative to the selectable ele-
ments. The device performs an action corresponding to the selected one
of the selectable elements.



WO 2015/171391 A1 IWATT 00T AT AR 0 A

Published:
—  with international search report (Art. 21(3))



WO 2015/171391 PCT/US2015/028195

METHOD FOR CONTROLLING AN ALTERNATIVE USER INTERFACE IN
A DEVICE

{6001} Enterprise workflows, such as those related to mventory management, are
often optinuzed to reduce the time required by users (© perform vanous tasks. Such
tasks may include, for example, scanning mnvertory with a device such as a mohile
computer aquippad with an optical scanner, prior 1o shipping the inventory to another
tocation. When a workflow includes alternative paths rather than a single sequential
path, the user may be required to stop the current flow of operation, Le. scanning and
moving ttems, and then manipulate the device to locate the appropriate menu or field
i an interface provided by the device, in order to activate the appropriate alternative
path,

{0002} The above scenarie mav result m an undesirably long misrruption fo the
optimized scanning and shipping workflow, Accordingly, there i3 a need for a method

for controlling an alternative user interface in such devices.

BRIFF DESCRIFTION OF THE SEVERAL VIEWS OF THE DRAWINGS

{0003} The accompanying figures, where like reference numerals refer to identical or
funchionally sinular elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve {o
further illustrate embodiments of concepts that include the claimed invention, and
explain various punciples and advantages of those embodiments.

0004} FIG. 113 a block diagram of a device in accordance with some embodiments,
{00051 FIG. 2 represents a flowchart of a method of controlfing an alternative motion-
based usar mierface i accordance with some embodiments.

[0006] FIGS. 3A, 3B and 3C illustrate examples of an image generated and oulputted
during the method of FIG. 2 in accordance with some emibodiments.

{0007} FIGS. 4A, 4B and 4C illustrate examples of an updated image generated and

outputiad during the method of FIG. 2 i accordance with some embodimants.
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{0008} FIGS. 534, 5B and 3C illusiraie examples of selection of a seleciable element
i the updated image of FIGS. 4A, 4B and 4C generated and outputted during the
method of FIG. 2 in accordance with some embodiments,

{00097 Skilled artisans will appreciate that elements i the figures are iHustrated for
stmplicity and clarity and have not necessarily been drawn to zcale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to
other elements to help © vmprove understanding of embodiments of the present
mvention.

(0010} The apparates and method componenis have been represenied where
appropriate by conventional symbols in the drawings. showing only those specific
details that are pertinent to wnderstanding the embodiments of the present invention 5o
as not to obscure the disclosure with details that will be readily apparent 1o those of

ordinary skill i the art having the benefit of the deseription herein.

DETAILED DESCRIPTION OF THE INVENTION
{0011} A method for controlling an alternative motion-based user inlerface in a
device comprising 8 projector is provided, The method comprises receiving, at the
device, an input comprising an instruction to switch from a previous user mterface 1o
the alternative user interface. The device then generates an inage containing a
plurality of selectable elements and a pointing element, and projects the image on a
surlace with the projector. The device detects a movement of the device, and updates
the image to stabilize the plurality of selectable elements against the detected
moverment and to track the detected movement with the pointing element. The device
projects the updated image on the surface, and selects one of the selectable elements
based on a motion vecior of the pointing element relative to the selectable slements.
The device performs an action corresponding 1o the selected one of the selectable
elements,
{00121 FIG. 1 1 a block diagram of a device 100 10 which methods and components
for controlling an altemative motion-based user interface are mplemented in

accordance with the embodumenis. The device 100 may take the form of, but is not
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fimited to. a peripheral coupled to a deskiop computer, handheld devices such as a
cellular telephone, smart telephone, tablet, mobile compuder, personal digital assistant
and the like, two-way radio, a laptop or notebook computer. and the hke
Embodiments mav be advantageously implementad to receive user input at the device
100 while minimizng mterruptions to existing workflows i winch the device 1001
emploved. Embodiments maay be implemented in any electronic device receiving user
tput associated with images presented by such electronic device.

{0013} The device 100 comprises a processor 165, an image oulput apparatus {{Q
comprising ot least one of a display 115 and a projector 120, a motion sensor 123, an
input apparatus 130, an optical scanner 135, optionally a camera 140, and a memory
145 The device 100 may also comprise a conununications interface 147, The
components of the device 100 are connected by one or move commanication buses
148 (e.p Universal Serial Bus (USB), Penpheral Component Interconnect (PCl) and
the like) that carry data between the components, While FIG 1 shows the
communication buses 148 connecting the processor 103 to each of the remaining
components of the device 100, in some embodiments components other than the
processor 103 may be connected directly 1o one another, in addition to or instead of
heing connecled to the processor {03, The processor 103 runs or executes operating
mstractions or programs that are stored in the memory 145 {o perform varions
functions for the device 100 and to process data. The processor 103 includes one or
mare mucroprocessors, nucrocontrollers, digital signal processors (DSP), state
machines, logic circuitry, or any device or devices that process information basad on
operationgl or programnung mstructions stored m the wemory 145, In accordance
with the embodiments, the processor 105 processes various funchions and data to
controf an alternative motion-based user inferface.

[0014] The image cwtpul apparatus 110 operates to present images to a user of the
device 100 under the control of the processor 103, For example, the images may be
received by the image oulpwt apparatus 110 from the processor 105 over the
communication bus 148, The image ouiput apparatus 110 thus comprises anv
imntegrated crrcuits (ICs), buses and the hke necessary 10 convey data from the

processor 105 to the display 115, the projector 120, or both the display 115 and the
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projector 124 The image output apparaies 110 comprises at least one of the display
115 and the projecior 120, and may also comprise both the display 115 and the
projector 120,

{0015] The display 115 may be realized as an electronic display configured to
graphically display information and/for content under the control of the processor 103,
Depending on the implementation of the embodiment, the display may be reahized as
a hiquid crvstal display (LCD), a touch-sensitive display, a cathode ray tube (CRT), a
Hght emitting diode (LED) display, an organic light emitting diode (OLED) display. a
plasma display, a projection display. or another suitable electronic display. The
prajector 120 mav be realized as a digital light processing (DLP) apparatus,
smploving one or more digital micromirror devices {(DMDs) fo project an umage
received from the processor 105 onto a surface extemal to the device 100, The
projector 120 may also be implemented as a laser-based projection device, or a ligud
crystal on siheon (LCoS) device.

{00161 The motion sensor 123 may be realized as an accelerometer, a gyvroscope. or a
combination of accelerometers and gyroscopes. The motion sensor 125 is connected
to the processor 105 vig the communication bus 148 and operates to provide the
processor 103 with data describing the movement of the device 100, For exanple, the
data provided to the processor 105 may mclude a description of a velooty and
divection of movement of the device 100, an angle of inclination of the device 100, an
acceleration of the device 100, and the hike.

{0017} The input apparatus 130 operates 10 receive mput from the user of the device
100 and provide that mpat to the processor 103 via the commusucation bus 148 The
mput apparatas 130 may be realized as one or more of a kevpad, a touch screen
miegrated with the display 1135 or provided as a separate apparatus from the display
115, a presswwe sensor, a wicrophone, ong or morg butlons such as a triguer-stvle
ngtion, and the bike,

{00181 The optical scamner 135 operates to emit light, such as laser light, onto a
surface carrving a graphical indicator, such as & barcode, to be decoded. The emission
of light by the optical scanner 135 may be initiated, i one embodiment, by actuation

of the input apparatus 130 by the user of the device 100, The optical scanner 133
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captures the reflected or emitted portion of that light and from the reflected or emitted
portion, decodes various tyvpes of data from the graphical indicator. The oplical
scamner operates to provide the decoded data to the processor 103 for lunther
Processing.

{0019} The camera 143 captures hight reflecting from or emutted by objects and
surfaces in the vicinity of the device 100, and transmits image data to the processor
105 representing the captured light. The camera 143 thus includes a lens assembly for
focusing incoming light, as well as a sensor. The sensor may be realized as an andlog
sensor, or as a digital sensor such as a charge-coupled device (CCDJ sensor or a
complementary metal-oxide-seruconductor {CMOS) sensor. In some embodiments,
the optical scanner 135 may be a function of the camera 143, rather than a separate
hardware component as tHustrated m FIG. 1

{6020} The memory 145 may be an I memory chip containing any form of RAM
{random-access memory), a CD-RW (compact disk with read write), g hard disk dnve,
a DVD-RW (digital versatile dise with read write), a fash memory card, external
subscriber identity module (SIM} card or any other non-transitory mediam for storing
digital information. The memory 143 comprises applications 130, and motion vector
rules 133, The applications 130 include various software and/or firmware programs
necessary for the operation of the device 10 as well as software and/or frmyware
programs {e.g inventory management applications for operating the optical scanner
135 to scan and vecord boxes, pallets and the hke) that address specific requiraments
of the user of the device 100, In accordance with the embodiments. the devica 100
mitiates an alternative user nterface control process, based on movement of the
device 100 and on nmages presented by the image output apparatus 110, to permit the
user of the device to provide input o the applications 130,

{0021} The commuuncations inferface 147 enables the device 190 o communicate
with other devices over focal connections (e.g. Bluetooth, local area nebwork) orvia a
wide area network such as the Internet, mohile networks or a combination thereof
The communications interface 147 may therefore include one or mors transmitters,
one of more receivers {e.g. an antenna) and anv encoding or decoding components for

commuicating with other devices. Data received at the conwnunications interface
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may be provided to the processor 103 Tor further processing via the bus 148, and the
processor 103 may provide data to the communications inierface 147 over the bus 148
for transmission to another device. Examples of data received at the communications
mierface 147 and provided to the processor 103 include input data in addition to, or
imstead of, the data provided by the input apparatus 130; and tmage data instead of, or
in addition to, images retrieved from the memory 143, Data stored 1 the memory 145
may also be updated via transmussions recetvad at the conunanications interface 147,

[0022] In one ambodiment, the device 100 may be used in an mventory management
workfllow as a scamming device. For example, the user of the device 100 may
repeatediy operate the mnput apparatus 130 to cause the optical scamer 138 to scan
and decode a series of barcodes affixed 1o various objects {e.g. boxes of inventory),
The processor 103 may execute the applications 130 fo store the decoded barcode data
n the memory 143, The mventory management workflow mav also branch, or may
comprise multiple workflows, such that more than one course of action is avaiable to
the user al some points in time. For example, there may be 3 workflow or branch for
scapning items to be loaded for deliverv, and another workflow or branch for
undoading ttems from a delivery: it may be necessary or at least desirable to switeh
hetween these two workflows or branches when unloading and then loading a delivery
vehicle. In another example, at times, it may be necessary for the user of the device
100 to suspend the scanning process and branch to an exception workflow to enter
exception data or iake some other action. For example, exception data may be
requared when an actual number of objects does not match the number required {o
fulfill an order. In this example. the user mayv be a warchouse worker scanming items
and loading them for delivery. If there are not enough items fo fulfill 3 given order,
the user mav branch fo an exceplion workflow in which the scanning process is
wterrupted and the user enters the actual quantity of Hems avaiiable {in conirast to the
guantity specified by the order) in an exception quantity field As avother example,
exception data may be required when the same object was erronecusty scamed ntore
than once. In a further example of a branch to an exception workfiow, the user of the
device 100 mayv be responsible for loading a velucle for deliveries by retrieving items,

scanning the items and placing them in the vehicle. When the user retrieves an flem

£
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and determines that that ifem iz miended for a different vehicle, the user may branch
to an exception workflow for fransmitiing an indication from the device 100
nforming other system components of the musplaced item When the above
exceptions or other branches have been compleated. the device 100 may return o the
previous functionality, such as scanming and recording mventory.

{0023} In one embodiment, the eatry of the device 100 into one of a plurahity of
altermnative workflows or branches of a workflow may be realized by a predefined
conunand provided to the mput apparatus 130 by tha user. For example, when the
fput apparatus 130 includes a trigger button for operating the optical scanner 133 as
described above, the predefined command may be a fong press (g longer than a
predefined peniod of time stored i the memory 143) In other embodiments, the
command may be a movement of the device 100 by the user, an audible command
captured by the device 1( and the ke In some embodiments, the command may be
generated auwtomatically by the device 100 stself upon detection of a predefined
corxhition, such as a location, time of day, duplicate scan, and the like.

{00241 In one embodiment, the arnval of the device 100 at a point in a workflow
where mudtiple possible branches or other workflows may be entered mto may intiate
the alternative user interface control process. During the aliemative user interface
control process, the device 100 generates an image containing selectable elements and
a pointing element. The selectable elements may be menu ophions refnieved from the
applications 150, and the pointing element may be a cursor, a crosshair, or the like,
Having penerated the image. the device 100 outputs the image through fmage output
apparatus 110 In one embodiment, m which the image oufput apparatus 110 includes
the projector 120, cutputiing the image comprises projecting the image on a surface in
the vicimity of the device 100 using the projector 120, In some embodiments, m which
the unage oulput apparatus 110 includes the display 115, oudpuiting the bmage
comprises presenting the nmage on the display 115 In some of the embodiments in
which the image is presented on the display 113, the device 100 may also capture a
video fead of an object using the camera 140 and present the 1mage on the display 113
as an overtay on the video feed Additionally, in some embodiments, outputting the

image may comprise a combination of projection using the projector 120 and

ey
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presentation ssing the displav 115, with or without the video feed. In other
smbodiments, the pointing alement may be transparent 30 as to be nvisibie in the
projected or displaved image. In still other embodiments, the pointing slement may be
virtual 1n that a position of the pointing clement 13 stored by the device 100, but the
pointing element i3 omitted from the image isell

{0023} Having outputted the image, the device 100 detects movement of the device
100 with the motion sensor 125 and updates the mmage to stabilize the selectable
elements against the detected movement and to track the detectad movemant with the
pointing element. Stabilization of the selectable clements against the detected
movement by the device 100 comprises manipulating, by the device 100, the
selectabie elements In the updated tmage to reduce their appargnt motion from the
perspective of the wser. In other words, stabilization meludes reducing or eluminating
the effect of the detected movement of the device 100 on the position of the selectable
clements in space Tracking the movement of the device 100 with the pointing
element, on the other hand, comprises manipudating, by the device 1M, the pointing
efement in the updated umage to follow the movement of the device 100 in space.
Therefore the updated tmage, lor example, may include the meny options discussed
above, having been relocated within the 1mage to coumter the movement of the device
100, The cursor or crosshair discussed above may therefore appear to have moved
within the image 1 relation 1o the menu options.

{00261 The device 100, after generating the updated image, outputs the updated image
using the image outpul apparatus 110, Thus, the updated image replaces the ininal
image on the image output apparatus 110, The operations performed by the device
1O to update the image and output the vpdated image depend on the nature of the
image output apparatus 110 In one emibodiment, in which the nnage output apparatus
110 compnses the projector 120, updating the fmage comprises relocating the
selectable elements m the updated nmage to coonter the movement of the device 100
{e.g. by rojation, translation and the hke, i a direction opposite 1o a divection of the
movement of the device 100). Updaling the image also comprises mamnianing the
focation of the pomting element in the updated image In some embodiments, the

image output apparatus conyprises the display 113, and updating the image comprises
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relocating the selectable elements and maintaining the location of the pointing
slement as discussed above.

{00271 In some embodiments, the image output apparatus 110 includes the projector
124, and the projector 120 mcludes a movable lens. For exampla, the projector 120
may he coupled to a motor within a housing of the device 100, or the lens only may
be coupled 1o a motor, or the lens may be a hgoid lens whose shape changes with
varving electrical current applied to the lens. In such embodiments. updating the
image may comprise maimaining the location of the selectable clements in the
updated image {although the selectable elements may still be skewed or zoomed. for
example), and relocating the pomnting element 1n the fmage to track the movement of
the device 100. In such embodiments, outpuiiing the updated image comprises
repositioning the lens o counter the movement of the device 1640 and projecting the
updated image. As a resull, the selectable elements {whose locations in the updated
image were maintained) remain in place on the projection surface, and the pointing
element {whose focation in the updated image was altered to track the movement of
the device 100) moves along the projection suarface to frack the movement of the
device 100 In other embodiments. stabilization of the selectable elements mav be
achieved by a combination of relocating the selectable elements in the image and
repositioning the projector lens, thus extending the range of motion of the device 100
over which the selectable elements may be stabilized.

{0028} Following the output of the updated tmage, or simublaneousty with outputting
the updated image. the device 108 determines 3 motion vector of the pomting element
relative to the known peositions of the selectable clements. The motion vector
describes the motion of the poimting element, across successive updated images,
relative to the ssleciable elements. In some embodiments, the motion veclor
comprises a direction and velocity of movement of the pointing element refative io the
selectable elements. In some embodiments, the motion vector comprises, for a series
of updated tmages, distances between the pointing eclement and each selectable
dement {for example, the digtances between the pointing element and every edge of

gach selectable slement).
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{0029} The device 100 compares the motion vector to the rules 155, The rules 153
delineg conditions that, when met by the motion vecior, cause the selsction of one of
the selectable elements. In some embodiments, the rules specify predefined motion
vectors {e.g. angles and velocities) that corraspond to specific seleclable elements. In
some smbodiments, the rules spectfyv threshold conditions that do not correspond (o
specific selectable elements. For example, one such condition may specify that when
the motion vector indicates that the pointing element has traversed two opposing
adges of a selectable element w a certam tne frame, that selectable element 13
setecled (regardless of which selectable element it is).

{00307 When the motion vector does not match any of the rules 1353, the device 100
continues {0 detect further movement of the dewvice 100, update the iinage outputted
by the image output apparatus 110, and repeat the determination of a motion vector
and the companson of the motion vector to the rules 155 In some embodiments,
during such repetition, the device 100 may momtor the mput apparatus 130 o
determine whather the predefined command mentioned earhier {e.g. a long press of a
irigger bulton) has been released (1.e. 1s no longer being appliad) or whether a timeout
period has elapsed withowt movement of the pointing element velative 1o the
sefeclable clements, When the command has been released. the generstion and
updating of images ceases and the device 100 retams to the operations being
parformed before imtiating the altemative user mterface control process.

{00317 When, on the other hand, the motion vector does match one of the rules 185,
the device 100 selects one of the selectable elemeants based o the motion vector. In
some embodiments, the matched role itself may specity a particular selectable
element. In other embodiments, the rules 155 do not specify particular selectable
elements. and the selection ts based on which motion vector data resulted in the match.
For example, the motion vector may mclude posiion data indicating that the pointing
element traversed two opposimg edges of a specific selectable element, and the rules
155 contain a rule defining “traverse two opposing edges of an element” as a selection
avent, then the device 100 selecls whichever one of the seleciable elemenls was

traversed by the pointing element.

1
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00321 In response to the selection of a selectable element, the device 100 performs
an action correspornching to the selected one of the selectable elemenis. For example,
the action may be to present g menu with the image output apparatus 110, 1o faunch
another one of the applications 150, or the hke. As discussed in the examples of
workBow branches above, the action may be {o present an exception guantily field
and a pumber pad or keypad allowing the user of the device 100 to enter a nomber or
other data into the field. Following the performance of the action corresponding to the
selected one of the selectable elements, and optionally the performance of additional
actions, the device 100 may return to the previous user interface. such as the user
mierface employed 1o scan Hems and record the scanned data in the memory 145, The
refurn {0 a previous user interface, however, may be omitled in some embodiments.
For example, in the iventory management examples discussed above, the entry of
exception data or other workflow branching by the user may be deferred until sl other
iftemis have been scanned, m which case it way not be necesswry fo retum to the
pravious user inderface for scanning Hems.

{0033 FIG. 2 represents a flowchart of a method 200 for controlling an altemative
motion-based user interface m the device 100 of FIG. 1 in accordance witl some
embodiments. As iHustrated 1n FIG 2, the method 200 begins at block 203 v
presenting a previous user inferface. The previous user interface may include the
presentapion of any of a variety of images, including menu options. fields and the like,
on the display 115 For examyple, the previous user interface may mclude presenting
an image on the display 113 showing the decoded contents of scannied barcodes. in
other embodiments in which the device 100 does not mclude the display 115, the
previous user mterface may involve the device 100 being configured to mterpret a
certain input (e a trigger hulton press) as a scanmng command. At block 2483, the
device 1O mav opitonally determing whether to initiate the aliemative user interface
control process. The determunation at block 205 may include receiving an input at the
processor 103 via the nput apparatus 130 to iitiate the aliemative user interface
control process. The input recetved at Mock 205 may be, for example, a lony press of
a trigger bution, & vowce command, a motion of the device 100 by the user, a

predeternmuned sequence of key presses on a keypad, and the like. The determination
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at block 205 may also mclude, in other embodiments, mput in the form of an
wstruction received al the processor 1035 via the commmumcations interface 147, In
addition, the determunation at block 205 mav mnclude a determination to initiate any
one of a plurality of different aliernative user interfaces. For example, each one of a
plurality of different inputs detecied at block 2035 mav lead to a different altermnative
user interface. Optionally, the device 100 may deternune automatically which one of a
plurality  of altermnative user interfaces to present {ollowing an  affirmative
determination at block 203,

{00341 At block 210, the device 100 generates an image containing a plarality of
sefectable elements and a pointing element. The selectable clements and the pointing
slement may be contained within the data defining the applications 130, For example,
i some embodiments, the application being executed at the time of the input received
al block 205 may contam various meous comprising selectable elements (e g menu
options) and the device 100 mayv select the elerents of one of those menus at block
210, In some embodiments, the device 10 may execute a differsnt one of the
applicattons 130 {o retrieve the seleclable elements and poinfing element from the
memaory 145, or may receive the selectable elements and pointing element via the
communications mtarface 147, In some embodiments, the selectable elements and the
pointing element may be selected from a number of possible sets of selectable
elements and pointing elements. The selection may be based on, for example, the
current context of use of the device 100 {(e.p. whether the device 14 is being used o
scan mventory for shipping or receiving}, the time of day, a location of the device {{X}
and the like. The image generated at block 210 contains the selectable elements and
the pointing element in predetermined default positions, for example centered i the
umage. FIG. 3A depicts an exanmple of an image 300 generated af block 210 according
o some embodiments. The image 300 contains thrae seleciable elements 305, 310 and
315 disposed in a radial arvangement, and a pomnting clement 320 in the form of a
crosshair. o other embodiments, the pointing element 320 may be transparent so s (o
not appear w the projected or displaved tmage. or may be omitted from the bmage
entirelv, although a position of where the pointing element would appear if 1t were

rendered may be tracked in the memory 145,
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00331 Referning back to FIG 2, at block 215, the device 100 outputs the image
generated at block 210 using the umage putput apparatus 114 In some embodiments,
as shown in FIG. 3B, block 2135 comprises projecting the image using the projector
120, In FiG. 3B, the image 3040 is projected onto a surface of a box 325 or other
object from the device 160, which s held in front of the box 3235 In some
embodiments, as shown in FIG. 3C, the fmage 300 is presented on the digplay 115, in
addition to or instead of being projected on the box 325, In such embodiments, a
video feed of the box 3235 may be captured by the device 100 using the camera 144,
and the video feed may be presented on the display 115 i the background of the
image 300, Thus, in FIG. 3C. the box 323 is visible on the display 115

j0036] Returning to FIG. 2, at block 220 the device 100 detects movement of the
device 100, For example, movement may be detected by monstorng data received at
the processor 105 from the motion sensor 125 FIG. 4B shows the device 100 as
having moved upwards and to the lefl, in relation to the box 325, by the user

{00371 At block 225 of FIG. 2, the device 100 updates the image to stabilize the
plurality of selectable elements against the detected movement and to track the
detected movement with the pointing element. The device 100, to stabilize the
selectable elements against the detected movement, mav manipulate the selectable
efements 1 the updated nmage o reduce or eliminate their apparent motion from the
perspective of the user. For evample, as shown i FIG. 4A, the device 100 may
generate an updated image 400 m which the selectable elements 303, 310 and 315
have been transiated downwards and to the right, in a direction opposiie o the
movement of the device 100 shown in Figure 4B. Various other transformations may
also be apphed to the selectable elements 303, 310 and 313, including rotation to
counter tiling of the device 100, skewing to cowter rotation of the device 100,
FOomUng i of out to counter movement of the device 100 closer and farther to the box
325, and the like.

[0038] The device 100 may also, to track the detected movement with the pointing
element 320, mamtain the original location of the pointing element in the mmage. As
shown m FHG. 44, the pointing clement 320 appears in the same position in the image

400 as in the image 300. Some alterations may be made o the position of the pointing
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clement 320 For example, the pointing element 320 may be relocated to ehiminate
jitter f{e.w. device movements that fall below a predefined threshold). In some
embodiments, the motion sensor 125 may include a first motion sensor 1o detect gross
device movament used to update the location of the selectable elements in the image,
and a second motion sensor to detect jilter used o update the location of the pointing
element. As mentioned earlier, 10 embodiments 1y which the image output apparatus
G includes the projector 128 with a moveable lens, the above-mentionad
transformations are reversed {e.g the seleciable slements are maintained i the same
position, while the pointing element is relocated 1 hine with the movement detected
by the device 100). In some embodiments, movement of the device 100 mayv be
detected by the device 100 using two or more different motion sensors, and the
movement from a first motion sensor may be used to stabilize the selectable elements
while the movement from a second motion sensor mayv be used to track the movement
with the pointing element In some embodiments, movement of the device 100 may
also be detected using the camera 140, instead of or i addition to the asbove-
mentioned motion sensors,

{00391 A1 block 230 of FIG. 2, the device 100 outputs the updated image using the
tmage output apparatus 110, FIGS. 4B and 4C illustrate the performance of block 230
according to some embodiments. In FIG. 4B, the device 1406 has projected the nmage
400 onio the box 325, As seen by comparing FIGS. 3B and 48, the selectable
elements 3035, 310 and 313 have not moved on the surface of the box 323 (e they
have been stabilized against the detected movement of the device 100}, while the
pomting element 320 appears 1 a different location on the box 3235, having shifted to
rack the movement of the device 13} As seen by comparing FIGS. 3C and 4C, the
sefectable elements 3038, 310 and 313 appear in the same position over the video feed
of the box 325 (which has moved due to the movameant of the device 100} The
pointing element 320, meanwhile, appears in the same position on the display 115, but
5w a different location relative to the selectable elements as a result of thew
refocation.

00407 At block 232 of FIG. 2, having output the apdated mmage, the device 100

operates o determine a motion vector of the pointing element relative to the

14
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seleclable elements within the image and the updated 1mage. The mwotion vector
desoribes the changes m position of the pointing element relative {o the selectable
clements from the itial image to the updated mmage, and o subsequent updated
images. In some embodiments, the motion vector comprises a direction and velocty
of movement of the pointing slement velative 10 the selectable elements. In some
embodiments, the motion vector comprises, for a series of updated images, distances
hetween the pointing element and each selectable element (for example, the distances
hetwesn the pointing element and every edye of each salectable element). Referning to
FIG 4A, a visual representation of g motion vector 403 is shown, B will be
understood that the motion vector 405 is not a part of the image 400, The motion
vector 405 may be represenied n a variety of wavs. For example, the device 100 may
compute the motion vector 403 as having a certain angle and magnitude {eg
velocity). In other embodiments, the device 100 mav compute the motion vector 4035
as a series of distances between the pointing element 320 and various features (such
as edges) of each of the seleclable elements 3035, 310 and 3135, The performance of
block 232 mav be simultaneous with either of blocks 2235 and 230, or may occur
subsequenily to either of Mocks 225 and 230.

00411 At block 235, the device 100 operates to compare the motion vector to the
rufes 155 stored in the memory 150 and determine whether the motion vector matches
any of the rules 155 As mentioned earlier, the rales 1335 define vanows conditions to
be met by the motion vector for causing some further action to be taken by the device
100. In some embodinrents, the rules specify predefined motion veclors {e.g. angles
and velocities) that correspond to specific selectable elements. In other embodiments,
the rules specifyv threshold conditions, such as a requirement that the motion vector
fraverses {two opposing edges of a selectable element in a certain perted of time.
Another axample of such a condition 15 a requirement that the motion vector remain
withm a cerfain distance of the center of a selectable element for a peried of time. In
some embodiments, where a long press of a tngger bulton causes the nutiation of the
alternafive user interface control process, an example condition may be a requirement
that the motion vector end within the boundaries of a selectable element when the

long press is released.
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{0042} When the determination at block 235 18 negative (that 15, when the motion
vector does not match any of the rules 155) the performance of the method 200
proceeds, optionally. to block 240 and then returns fo block 220 to continue
momtoring for device movement. At block 240, the device 100 determines whether
the mput {optionallyv) received at block 203 has been released, or whether a timeout
period has elapsed without movement of the pointing clement relative (o the
selectable elements. In some embodiments, the device 1) may altematively
determine at block 240 whether the device 100 has moved to such an extent that the
object originalty i the field of view of the projector 120 or the camera 144 s no
fonger in that field of view. Thus, for example, the determination at block 240 may be
whether the trigger button depressed at block 2035 has been refeased. When the input
has been released. the performance of method 200 ends and the device 100 retumns o
the function bemg performed before method 200 began. Otherwise, the device 100
proceeds to repeat blocks 220, 225, 230 and 235,

[0043] When the determination at block 233 is affirmative {that 13, when the motion
vector does match one of the rales 133}, the device 1 proceeds to block 243, shown
in FIG. 2. At block 243, the device 100 operates 1o select one of the selectable
clements hased on the motion vector and the matching rule. In some embodiments,
the matched rule itself may specify a particudar selectable element. For example, one
of the rules 155 may specify that the motion vector 405 shown in FIG. 4A
carresponds {0 the selectable element 303, In other embodiments, the rules 133 do not
spectfy particular selectable elements, and the selection 13 based on wluch motion
veclor data resolted in the match. For example, the motion vector 405 shows that the
pointing element has “travelled” relative to the selectable elements to traverse two
opposing edges of the selectable element 305, One of the rules 133 mayv define
“fraverse two opposing edees of an element” as a selection event, w1 which case the
device 1 selects the selectable aslement 305, since that 1s the selsctuble clement that,
in conjunction with the motion vector 403, matched the rule. The selectable elements
310 and 315 would not be selected in this example, as the nyolion veclor 403 does not

traverse anv of thetr edges
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{0044} At block 230, in response to the selection of a selectable element at block 245,
the device 100 performs an action corresponding to the selected one of the selectable
elements, For example, the action may be to present a menu with the image ouiput
apparatus 11, to launch another one of the applicattons 130, or tha like The device
100 may also conduct a final update to the image prior to perfbhrming the action, as
shown i1 FIGS. 34, 3B and 3C, in which a lorther updated mmage 500 has been
zenerated {0 show the selectable element 303 as being filled in or otherwise
distinguashed visually 1o mndicate s selection. Following the performance of the
action at block 250, and optionally following the performance of one or more
subsequent actions, the device 100 may return to a previous user interface, such as
that presented at block 203, in some embodiments, the selectable slement mav be a
“eancel” or “reten” element, and thus the action performed following its selection
may be to return fo the previous user interface. In other embodiments, however, the
retumn to a previous user interface mav be onutied,

0045} Accordingly, various embodiments described above may be advantageously
implemented on devices to provide and control alternative motion-based user
mterfaces. Embodiments of the present disclosure desceribe several wavs n which the
device may present an alternative user interface in order to provide readv access o
certam apphications or functions of the device. The embodiments described above
allow alternative workflows 1o be handied with minimal additional input by the user,
avoiding the nead to back out of applications or navigate through vanous levels of
menus. The embodiments also allow the device to accept input in a2 manner that
closely mimics the function previously being performed by the device (e.g scanming
mvenioryy, further reducing the time lost to the switch between altemative workflows,
In addition, the embodiments allow for control of the device using relatively small
pestures by a user, and provide a control mechanism that may be applied with little or
no modification to a varisty of different mepus of selectable elements.

{00461 In the foregpoing specification, specific embodnments have been described.
However, one of ordinary skill in the art appreciates that various modifications and
changes may be made without departing [rom the scope of the invention as set forth in

the clamms below, Accordingly, the specification and figures are to be regarded in an
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tlustrative rather than a restrictive sense, and all such modifications are intended to be
wcluded within the scope of present teachings.

{00471 The benefits, advantages, solutions to problems, and any elemeni(s) that mayv
cause any benefit, advantage, or solution {0 occur or become more pronoynced ars not
to be construed as a critical, requared, or essential features or elements of any or sl
the claims. The nvention is defined solely by the appended clams including any
amendments made during the pendency of this application and alf equivalents of those
claims as issued.

(00481 Moreover in this document, relational terms such as fitst and second, top and
botiom. and the like may be used solely to distinguish one entity or action from
another entity or action without necessaridy requining or mmplving any actual such
refationship or order between such entiies or actions. The terms “comprizes,”

L

"comprising,” “has”. “having,” “mcludes”, “including,” “eontams”, “contaning” or
any other vanation thersof, are intended to cover a non-exclusive mnclusion, such that
a process, method, article, or apparatus that comprises, has, inchudes, contains a list of
clements does not include only those elements but may mclude other elements not
expressly listed or inherent o such process, method, article, or apparatus, An element
proceeded by “comprises .. a7, “has ..a7, Vincludes ...a”, “contains ... a7 does not,
without more constraints, preclude the existence of additional identical elements in
the process, method, article, or apparatus that compnses, has, includes, contains the
element. The terms "¢ and “an™ are defined as one or more wnless explicitly stated
otherwise herein. The ternxs “substantially™, “essentially”, “approximiately”, “about”
or any other version thereof, are defined as being close o as understood by one of
ordinary skill in the art, and in one non-limiting embodiment the term is defined to be
within 109%, in ancther embodiment within 5%, in another embodiment within %
and w another embodiment within .3%. The ferm “coupled” as used herain s
defined as connected, although not necessanly directly and not npecessanily
mechanically, A device or structure that 1s “configured™ in a certain way 1s configured

i at least that way, but may also be configured in wavs that are nof lisled.

{00491 k will be appreciated that some embodiments may be comprised of one or

nore  peneric  or  specialized  processors  {or “processing  devices™) such as

18
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microprocessors,  digital  signal  processors,  customized  processors and  field
progranemable gate arrays (FPGAs) and vnigue stored program instructions {including
both software and firnrware) that control the one or more processors to mplement. in
conjunciion with certain non-processor circutts, some, most, or all of the functions of
the method andior apparaius described herein. Aliernatively, some or all funclions
coufd be implemented by a state machine that has no stored program mstructions, or
in one or more application specific integrated circuits (ASICs), i which each function
or some combinations of certam of the functions are implemented as custom logic. OF
course, a combination of the two approaches could be used.

[00501 Moreover, an embodiment may be mmplemented a8 a computer-readable
starage madium having computer readable code storad therson for programming a
computer {e.g., compising a processor) to parform a method as described and
clatmed berein. Examples of such computer-readable storage mediums include, but
are not imisted to, a hard disk, a CD-ROM, an optical storage device, a magnetic
storage device, 3 ROM {Read Only Memory), a PROM {(Programmable Read Only
Memory), an EPROM (Erasable Programmable Read Only Memory), an EEPROM
{Electrically Erasable Programmable Read Only Memory) and a Flash memory.
Further, it is expected that one of ordinary skill, notwithstanding possibly significant
effort and many design choices motivated by, for example, available time, current
technology, and sconomic considerations, when guided by the concepts and principles
disclosed heremn will be readilv capable of generating such software instructions and
programs and ICs with mimmal experimentation.

{0031} The Abstract of the Disclosure 15 provided to allow the reader to quickly
ascertain the nature of the techuucal disclosure. It is submitied with the understanding
that it will not be used fo nterpret or limit the scope or meaning of the claums. In
addition, i the foregomg Detatled Description, il can be seen that vasious features are
grouped together i vanous embodiments for the purpose of streambining the
disclosure. This method ol disclosure 15 not to be interpreted as refllecting an ntention
that the claimed embodiments reguire more features than are expressiy recited in gach
claim. Rather, as the following clanms reflect, inventive subject matter ltes in less than

all features of a single disclosed embodiment. Thus the following claims are hereby

1o
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meorporated into the Detailed Description, with each claim standing on its own as a

separatelv claimed subject matter,
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We clainy

I3 A method for controlling an alternative motion-based user interface n a
device comprising a projector, the method comprising:

recelving, al the device, an mput comprising an mstruction o switch from a
previous user interface 1o the alternative user interface;

generating, by the device, an image contatrung a plurality of selectable
clements and a pomnting element;

projecting the image on a surface with the projector;

detecting, by the device, a movement of the device;

updating, by the device, the image to stabilize the plurality of selectable
eferments against the detected movement and to track the detected movement with the
ponting element;

projecting the updated image on the surface;

selecting, by the device, one of the seleclable elements based on a motion
vector of the pointing element refative 1o the selectable elements;

performing an action at the device correspondimg to the selected one of the

selectable elements.

2. The method of claam 1, wheremn the selectable elerments further comprise
menu options, and wherein the pointing element further comprises one of a cursor and
a crosshair, and wherein detecting movement of the device further comprises
detecting the movement with one of a camera and a motion sensor, and wheren the

motion sensor further conprises at least one of a gyroscope and an accelerometer.

3 The method of claim 1, wherein updating the image further comprises:
relocating the selectable elements to counter the detected movement, and

maintaining a tocation of the pointing element.
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4, The method of claim 1, wherein updating the ymage fwther comprises:
relocating the pownting element {0 counter the detected movement, and
maintaining a location of the selectable elements; and
wherein projecting the updated image further comprises repositiomng a fens of

the projector to counter the detected movement.

s The method of elaint 4, wheremn reposifioning the lens conyprises controfling a

motor, by the device. to reposttion the projector 1o counter the detected moveament.

6. The method of claim 4, wherein the lens comprises a hquid lens, and wherein
repositioning the lens comprises controfling the liquid lens, by the device, to redirect

the updated image to counter the detected movement.

7. The method of claim 1, Turther comprising detecting a user mput at an input
apparatus of the device prior o generating the image, wherein the input apparatus
mncludes a trigger button and wherein the user input comprises a long press of the

trigger button.

8 The method of claim 1, wherein detecting the movement of the device further
comprises detecting the movement with at least a first motion sensor and a second
motion sensor different front the first motion sensor: and

wherein updating the image further comprises stabihzing the pluralitv of
selectable elements against the movement detected by the first motion sensor, and
tracking the movement detected by the second motion sensor with the pointing

element.
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9. A method for controfling an altemative motion-based user mterface i a device
comprising a camera andd a display, the method comprising:

receiving, at the device, an inpui comprising an instruction 10 switch froma
previous user interface fo the alternative user interface;

capturing, with the camera, a video fead of a surface;

generating, by the device, an image contatrming a plurahiy of selectable
clements and a pointing element;

presenting the tmage on the display overlaid on the video feed;

detecting, by the device, movement of the device;

updating, by the device, the image to stabilize the plurality of selectable
elements against the detected movement and to track the detected movement withs the
pomting element;

presenting the updated image on the display overlaid on the video feed;

selecting, by the device, one of the selectable elements hased on g motion
vector of the pointing element refative 1o the selectable elamenis;

performing an action at the device corresponding to the selected one of the

selectable elements.

10. The method of claim 9, wherein the selectable efements further comprise
manu options, and wherein the pointing element further comprises one of a cursor and

a crosshair.

11, The method of claim @, wherem detecting movement of the device further
conmprises detecting the movement with a motion sensor, and wherein the motion

sensor further comprises one of a gyvroscope and an acceleromater.

12, The method of claim 9, wherein updating the image further conprises:
relocating the selectable elements in a direction opposite to a direction of the

detected movement, and mamtaining a location of the pomting element,
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13, Adevice, comprising:
an image output apparatus;
a processor connected to the image ouwtput apparatus and operated fo:
recaive an mput compuising an istruction to swilch from a previous
user interface to an alternabive user interface;
senerate an image conlaining a plurahity of selectable elements and a
pomnting element;
control the umage oulput apparatus to output the image;
detect a movement of the device;
update the image {o stabilize the plurality of selectable elements
against the detected movement and to track the detected movement with the
pointing element;
control the image output apparatus to output the updated image;
select one of the selectable elements based on a motion vector of the
pointing element relative to the selectable elements;

perform an action corresponding to the selected one of the selectable

elements.
14, The device of claim 13, wherein the selectable elements further comprise

menu options and wheretn the pointing element further comprises one of a cursor and

a crosshair.
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