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(57) ABSTRACT 
Methods, systems, and user interfaces enable users identify a 
user-selected location of a user interface with reduced move 
ment and motor effort. A first selection indicator is overlaid 
on the user interface and moved in a first direction. Respon 
sive to receiving a first user input to stop movement of the first 
selection indicator, movement of the first selection indicator 
is ceased over a first location of the user interface. A second 
selection indicator is overlaid on the user interface and the 
second selection indicator is moved in a second direction. 
Responsive to receiving a second user input to stop movement 
of the second selection indicator, movement of the second 
selection indicatoris ceased over a second location of the user 
interface. The user-selected location of the user interface is 
selected based at least in part on the first and the second 
locations of the user interface. 
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MOVABLE SELECTION INDICATORS FOR 
REGION OR POINT SELECTION ON AUSER 

INTERFACE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority under 35 U.S.C. 
S119(e) from co-pending U.S. Provisional Patent Application 
No. 62/009,138, entitled “Movable Selection Indicators for 
Region or Point Selection On a User Interface filed on Jun. 
6, 2014, which is incorporated by reference herein in its 
entirety. 

BACKGROUND 

0002 1. Field of Technology 
0003. The embodiments relate to assistive or accessibility 
technology for users of computing devices. More particu 
larly, the embodiments relate to methods, systems, and user 
interfaces for enabling Such users to interact with user inter 
faces while Sustaining reduced movement and motor effort. 
0004 2. Background 
0005. Users interact with desktop computers, laptops, 
Smartphones, tablet computers, and other computing devices, 
using a variety of user input devices, such as keyboards, mice, 
touchscreens, trackpads, joysticks, and the like. These user 
input devices require a considerable amount hand movement 
and reasonable motor effort. While well-suited, convenient, 
and efficient for users with normal and healthy motor func 
tions, these user input devices are frequently cumbersome 
and place intense physical strain on, and physical pain to 
users with or prone to motor dysfunction, impairment, or 
disability or for children with limited motor abilities. 

SUMMARY 

0006. According to some embodiments, methods, sys 
tems, and user interfaces for assistive technology enable users 
to interact with computing devices with reduced movement. 
the computing device enables a user to select locations (e.g., 
positions, spatial coordinates, areas, regions, portions) of a 
user interface or user interface elements at or in the vicinity of 
selected locations on the user interface by providing moving 
selection indicators that traverse or scan regions or areas of 
the user interface. When the moving selection indicator is at 
or near a user-desired location (e.g., position or region) or 
element of the user interface, the user can instruct the com 
puting device to stop movement of the moving selection 
indicator at or near the user-desired location (e.g., position or 
region) of the user interface, with a simple and convenient 
user input (e.g., a single click on an assistive device or panel 
communicatively coupled to the computing device, or using a 
single Switch), thereby indicating selection of the user-de 
sired location (e.g., position or region). This approach obvi 
ates a need for the user to physically move a mouse or cursor 
(using a track pad, touchscreen, or joystick) in order to iden 
tify, select, or otherwise interact with the user interface. 
0007. A method of determining a user-selected portion of 
a user interface comprises displaying a first selection indica 
tor overlaid on the user interface and moving the first selec 
tion indicator in a first direction. The first selection indicator 
can have a variety of different shapes or forms. In one 
embodiment, the first selection indicatoris a rectangular visu 
ally distinguished region extending between a pair of parallel 
edges and the first direction is orthogonal to the pair of par 

Dec. 10, 2015 

allel edges of the rectangular visually distinguished region. 
Alternatively, the first selection indicator is a polygonal visu 
ally distinguished region having a pair of parallel edges ori 
ented at a specified angle to a long axis of the user interface 
and the first direction is orthogonal to the pair of parallel 
edges of the polygonal visually distinguished region. The first 
selection indicator is, optionally, an angular wedge bounded 
by a pair of radial edges extending from a given location on 
the user interface and being at a specified angle to each other, 
and movement of the first selection indicator corresponds to a 
rotation of the angular wedge around the given location. In 
another embodiment, the first selection indicatoris an annular 
visually distinguished region bounded by a pair of concentri 
cally arranged circles and movement of the first selection 
indicator comprises a radial movement of the at least one 
circle of the pair of circles toward or away from a central 
location of the annular visually distinguished region, the 
radial movement based on varying a radius of the at least one 
circle. 

0008 Responsive to receiving a first user input to stop 
movement of the first selection indicator, the method further 
comprises ceasing movement of the first selection indicator 
over a first location (e.g., position or region) of the user 
interface. While displaying the first selection indicator over 
the first location (e.g., position or region) of the user interface, 
the method additionally comprises: displaying a second 
selection indicator overlaid on the user interface, moving the 
second selection indicator in a second direction, and respon 
sive to receiving a second user input to stop movement of the 
second selection indicator, ceasing movement of the second 
selection indicator over a second location (e.g., position or 
region) of the user interface. The method further comprises 
determining the user-selected portion of the user interface 
based at least in part on the first and the second locations of the 
user interface. 

0009. In some embodiments, if the device does not detect 
the first user input to stop movement of the first selection 
indicator and, in the meantime, if the first selection indicator 
approaches a boundary, edge or perimeter of the user inter 
face, then the direction of movement of the first selection 
indicator is reversed. Accordingly, in some embodiments, 
while moving the first selection indicator in the first direction, 
prior to receiving the first user input, the method comprises 
determining that a respective edge of the first selection indi 
cator is within a first specified distance of a boundary of the 
user interface. Responsive to the determining, the method 
comprises reversing movement of the first selection indicator 
on the user interface, by moving a displayed portion of the 
first selection indicator in a direction opposite to the first 
direction. 

0010. In another embodiment, the second selection indi 
cator comprises a line lying within a region associated with 
the first location. For example, the second selection indicator 
comprises a straight line parallel to the parallel edges of the 
rectangular visually distinguished region; or a radial line 
lying between the radial edges of the angular wedge; or an 
additional circle lying within the annular region. In Such 
embodiments, the method further comprises moving a third 
selection indicator along a movement trajectory defined by 
the line. Responsive to receiving a third user input to stop 
movement of the third selection indicator, the method com 
prises ceasing movement of the third selection indicator over 
a third location of the user interface. In such embodiments, 
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the method also comprises determining the user-selected 
location of the user interface based at least in part on the third 
location of the user interface. 
0.011 Note that the various embodiments of the assistive 
scanning methods and applications described above can be 
combined with any other embodiments described herein. The 
features and advantages described in the specification are not 
all inclusive and, in particular, many additional features and 
advantages will be apparent to one of ordinary skill in the art 
in view of the drawings, specification, and claims. Moreover, 
it should be noted that the language used in the specification 
has been principally selected for readability and instructional 
purposes, and has not necessarily been selected to delineate or 
circumscribe the inventive subject matter. 

BRIEF DESCRIPTION OF DRAWINGS 

0012 FIG. 1A illustrates a high-level block diagram illus 
trating a typical computer for acting as a computing device, 
according to some embodiments. 
0013 FIG. 1B is a high-level block diagram of a comput 
ing device, according to some embodiments. 
0014 FIB. 1C is a high-level block diagram of a user 
selection module, according to Some embodiments. 
0015 FIG.2 includes a flow chart illustrating a method for 
location (e.g., position, point, or region) selection using mov 
ing selection indicators, for use with assistive scanning soft 
ware, according to some embodiments. 
0016 FIG. 3A includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0017 FIG. 3B includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0018 FIG. 3C includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0019 FIG. 3D includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0020 FIG.3E includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0021 FIG.3F includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0022 FIG. 3G includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0023 FIG. 3H includes user interfaces illusrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
0024 FIG. 3I includes user interfaces illustating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to some embodiments. 
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0025 FIG. 3J includes user interfaces illustating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to Some embodiments. 
0026 FIG.3K includes user interfaces illustrating rectan 
gular moving visually distinguished regions for location (e.g., 
position, point, or region) selection, for use with assistive 
scanning software, according to Some embodiments. 
0027 FIG. 4A includes user interfaces illustrating polygo 
nal, inclined moving visually distinguished regions for loca 
tion (e.g., position, point, or region) selection, for use with 
assistive scanning software, according to some embodiments. 
0028 FIG. 4B includes user interfaces illustrating polygo 
nal, inclined moving visually distinguished regions for loca 
tion (e.g., position, point, or region) selection, for use with 
assistive scanning software, according to some embodiments. 
0029 FIG. 5A includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0030 FIG. 5B includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0031 FIG.5C includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0032 FIG.5D includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0033 FIG.5E includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0034 FIG.5F includes user interfaces illustrating rotating 
angular wedges for location (e.g., position, point, or region) 
selection, for use with assistive Scanning software, according 
to some embodiments. 
0035 FIG. 6A includes user interfaces illustrating radially 
moving annular regions for location (e.g., position, point, or 
region) selection, for use with assistive scanning software, 
according to some embodiments. 
0036 FIG. 6B includes user interfaces illustrating radially 
moving annular regions for location (e.g., position, point, or 
region) selection, for use with assistive scanning software, 
according to some embodiments. 
0037 FIG. 6C includes user interfaces illustrating radially 
moving annular regions for location (e.g., position, point, or 
region) selection, for use with assistive scanning software, 
according to some embodiments. 
0038 FIG. 6D includes user interfaces illustrating radially 
moving annular regions for location (e.g., position, point, or 
region) selection, for use with assistive scanning software, 
according to some embodiments. 
0039 FIG. 6E includes user interfaces illustrating radially 
moving annular regions for location (e.g., position, point, or 
region) selection, for use with assistive scanning software, 
according to some embodiments. 
0040 FIG. 7 includes a user interface illustrating move 
ment of selection indicators within a portion of a user inter 
face, according to some embodiments. 
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0041 FIG. 8 includes a user interface device with a user 
selectable panel of keys for interacting with a user-selected 
location (e.g., position, point, or region) of a user interface, 
according to some embodiments. 
0042. The figures depict, and the detailed description 
describes, various non-limiting embodiments for purposes of 
illustration only. One skilled in the art will readily recognize 
from the following discussion that alternative embodiments 
of the structures and methods illustrated herein may be 
employed without departing from the principles described 
herein. 

DETAILED DESCRIPTION 

Computer Diagram 

0043 FIG. 1A is a high-level block diagram of a computer 
100 for example, for acting as a computing device according 
to some embodiments. Illustrated are at least one processor 
101 coupled to a chipset 103. Also coupled to the chipset 103 
are memory 105, a storage device 107, a keyboard 109, a 
graphics adapter 111, a pointing device 113, and a network 
adapter 115. A display 117 is coupled to the graphics adapter 
111. In one embodiment, the functionality of the chipset 103 
is provided by a memory controller hub 119 and an I/O 
controller hub 121. In another embodiment, memory 105 is 
coupled directly to the processor 101 instead of the chipset 
103. 
0044) The storage device 107 is any non-transitory com 
puter-readable storage medium, such as a hard drive, compact 
disk read-only memory (CD-ROM), DVD, or a solid-state 
memory device. Memory 105 holds instructions and data 
used by the processor 101. The pointing device 113 may be a 
mouse, track ball, touch panel, or other type of pointing 
device, and is used in combination with the keyboard 109 to 
input data into the computer 100. The user input device 180 is 
configured to receive a simple form of user input, Such as a 
single click on a single Switch or button, to interact with the 
computing device 100. In some embodiments, user input 
device 180 enables user interaction with a customizable input 
panel with a plurality of keys or buttons to receive different 
forms of user input instructions (see, for instance, user input 
panel 710, shown in FIG. 7) to interact with computer 100. 
The graphics adapter 111 displays images and other informa 
tion on the display 117. The network adapter 115 couples the 
computer 100 to a local or wide area network. 
0045. As is known in the art, a computer 100 can have 
different and/or other components than those shown in FIG. 
1A. In addition, the computer 100 can lack certain illustrated 
components. As is known in the art, the computer 100 is 
adapted to execute computer program modules for providing 
functionality previously described herein. In one embodi 
ment, program modules are stored on the storage device 107. 
loaded into memory 105, and executed by the processor 101. 

Computing Device 

0046 FIG. 1B is a high-level block diagram of the soft 
ware architecture of the computing device 100. In one 
embodiment, the computing device 100 is an electronic 
device such as a desktop computer (e.g., an Apple iMacTM), a 
laptop computer (e.g., Apple MacBookTM), a tablet computer 
(e.g., Apple iPadTM), a mobile phone (e.g., Apple iPhoneTM), 
a media device (e.g., Apple iPodTM), etc. The computing 
device 100 may include touch screen, such as one a mobile 
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phone or tablet computer. In alternative embodiments, other 
computing devices lacking a touch screen can be used in 
conjunction with other forms of user input devices. 
0047. As shown in FIG. 1B, the computing device 100 
includes a user selection module 151, a user input module 
153, a graphics module 155, and selection indicator database 
159, according to some embodiments. As is known in the art, 
the term “module” refers to computer program logic utilized 
to provide the specified functionality upon execution by the 
computing device 100. Other embodiments of the computing 
device 100 can have different and/or other modules than the 
ones described here, and that the functionalities can be dis 
tributed among the modules in a different manner. 
0048. The user selection module 151 includes computer 
executable instructions to enable users to identify and select 
regions, portions, locations, or user interface elements dis 
played on a user interface, and is one means for performing 
this function. User selection module 151 moves one or more 
selection indicators (e.g., visually distinguished regions, 
lines, points) across the user interface, and responsive to 
receiving user input to stop movement of a selection indicator 
over a user-desired portion of the user interface, stops move 
ment of the respective selection indicator to identify or select 
regions, portions, locations, lines, points, or user interface 
elements of interest to the user. 

0049. The user input module 153 detects one or more 
touchpoints or contact inputs with a touchscreen (hereinafter 
“display screen') of the computing device 100 or with one or 
more touch receptive panels, touch sensitive devices, or other 
user input devices communicatively coupled to the comput 
ing device 100, and is one means for performing this function. 
“Touch point’ as used herein is understood to include the 
plural “touch points.” The user input module 153 receives 
touch data from the display screen or from any touch sensitive 
Surface or input device and determines movement of the touch 
point based on speed, Velocity, pressure, and/or an accelera 
tion of a corresponding contact point. For a stationary contact 
input, such as a single click, tap gesture and so on, user input 
module 153 detects one or more of a location, timing, cursor 
or selection indicator position on the user interface, or any 
other Suitable parameter associated with the stationary con 
tact. For a moving contact, Such as a single or multi-finger 
Swipe gesture, a double tap gesture and so on, user input 
module 153 tracks the movement or any other time-varying 
attribute of the single or multi-point contact across the display 
screen or other touch-receptive surface or user input device. 
The user input module 153 determines if and when the touch 
or user input has stopped Such as the detection of a finger-up 
event or a break in contact with the display screen or touch 
receptive Surface. These operations may be applied to a single 
contact (e.g., one finger touch) or to multiple simultaneous 
COntactS. 

0050. The user input module 153 detects a gesture input by 
a user on the computing device 100 or receives a signal 
corresponding to a gesture input on a user input device com 
municatively coupled to the computing device 100. Different 
gestures have different touch patterns. A touch pattern is 
characterized by one or more touch points and their associ 
ated movements, from which the spatial or geometrical rela 
tionships between the touch points can be determined. The 
user input module 153 detects a gesture based on a particular 
touch pattern on the display Screen or other user input device. 
For example, the user input module 153 detects a finger tap 
gesture by detecting a finger-down event indicating an initial 
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touch of a position on the display screen or other user input 
device followed by detecting a finger-up event at substantially 
the same position where the finger is no longer touching the 
touch screen or other user input device. 
0051. The user input module 153 optionally uses one or 
more methods for associating a location on a stopped selec 
tion indicator overlaid as a layer on the user interface with 
underlying elements on the actual underlying user interface. 
In some embodiments, the computing device 100 generates a 
mouse event (e.g., a click or touch) at a location correspond 
ing to the stopped selection indicator overlaid on the user 
interface and propagates or passes the mouse event through 
the overlying layer of the selection indicator to the actual user 
interface. In alternative embodiments, the computing device 
simulates a press at location, identifies the location, and then 
provides the location information for the underling applica 
tion. 

0052. The graphics module 155 renders and displays 
graphics on the display Screen or user interface of the com 
puting device 100, and is one means for performing this 
function. The term “graphics” includes any object that can be 
displayed to the user. For example, graphics include text, web 
pages, icons including user-interface objects including soft 
keys, digital images, videos, animations, and the like. The 
graphics module 155 receives and renders display informa 
tion (e.g., movable or scanning regions or selection indica 
tors) from the user selection module 151 that represents selec 
tion or scan regions to display or overlay on the user interface 
of the computing device 100. 
0053. The selection indicator database 159 stores 
attributes of various movable selection indicators displayed 
by the graphics module 155 overlaid on the user interface of 
the computing device 100 to enable users to identify and 
select locations (e.g., positions, portions, or regions) or user 
interface elements located on the user interface, and is one 
means for performing this function. The attributes of the 
selection indicators may include shapes (e.g., rectangular, 
polygonal, angular wedge shape, annular shape), dimensions 
and sizes (e.g., lengths, widths, angular dimensions, perim 
eter, area), display regions or locations on the user interface, 
orientations, opacity or transparency, boundary or edge prop 
erties (boundary shape, contour, color, and so on), movement 
directions, movement trajectories, movement speeds, and the 
like. 

0054 FIG. 1C illustrates a detailed view of one embodi 
ment of the user selection module 151, including a selection 
indicator identification module 171 and a selection indicator 
scanning module 175. User selection module 151 enables a 
user to interact with the user interface displayed on the com 
puter 100 (e.g., to select a user-desired location or to selector 
move a user interface element on the user interface) via one or 
more movable selection indicators displayed on the user 
interface. Accordingly, the user selection module 151 identi 
fies the one or more movable selection indicators, formats 
visual display properties of the identified selection indicators, 
and scans portions of the user interface using the movable 
selection indicators to enable to user to identify a location of 
the user interface from among the Scanned portions. The user 
selection module 151 is one means for performing these 
functions. Selection indicator identification module 171 iden 
tifies and retrieves geometric and graphical attributes of the 
first movable selection indicator stored in the selection indi 
cator database 159. Such attributes of the first movable selec 
tion indicator include shapes, dimensions, positions, orienta 
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tion, color, border effects, transparency or opacity, and the 
like. Based on the selected attributes of the first movable 
selection indicator, the selection indicator identification mod 
ule 171 formats the first movable selection indicator for dis 
play or to be overlaid on the user interface. Furthermore, the 
selection indicator identification module 171 identifies and 
retrieves the attributes of the second movable selection indi 
cator from selection indicator database 159. For example, for 
a rectangular visually distinguished region, the second selec 
tion indicator is optionally selected to be a straight line that 
lies within the rectangular visually distinguished region (see, 
for instance, FIG. 3C). As another example, for a wedge 
shaped visually distinguished region, the second selection 
indicator is selected to be a straight radial line that lies within 
the wedge-shaped movable selection indicator (see, for 
instance, FIG.5C). As yet another example, for an annular 
visually distinguished region, the second selection indicator 
is selected to be a circular line that lies within the annular 
movable selection indicator (see, for instance, FIG. 6C). 
0055 Selection indicator scanning module 175 retrieves 
movement attributes of the first movable selection region 
stored in the selection indicator database 159, based on the 
first selection indicator identified by the selection indicator 
identification module 171, and is one means for performing 
this function. Such movement attributes or scan properties 
include movement direction, movement trajectory, move 
ment speed, and the like. In some embodiments, the selection 
indicator scanning module 175 retrieves one or more of the 
movement attributes as input from the user operating the 
computing device 100. For example, the user may select or 
otherwise provide a movement speed, a movement trajectory, 
a movement direction, a number of scan cycles across the user 
interface, or any other suitable movement parameter for the 
movable selection indicator. For instance, for a rectangular 
first selection indicator aligned parallel to a long axis of the 
user interface, a movement direction selected by the selection 
indicator scanning module 175 is parallel to the short axis of 
the device (see, for instance, FIG. 3A). As another example, 
for a wedge-shaped first selection indicator, a movement 
direction selected by the selection indicator Scanning module 
175 is an angular clockwise or counter clock-wise rotational 
direction (see, for instance, FIG. 5A). As yet another 
example, for an annular first selection indicator, a movement 
direction selected by the selection indicator Scanning module 
175 is a radial direction toward or away from a central loca 
tion of the annular first selection indicator (see, for instance, 
FIG. 6A). 
0056. Selection indicator scanning module 175 further 
retrieves one or more movement properties or attributes of the 
second movable selection indicator stored in the selection 
indicator database 159, based on the second selection indica 
tor identified by the selection indicator identification module 
171 and based on the movement attributes or scan properties 
of the first selection region selected by the selection indicator 
scanning module 175. For instance, for a rectangular first 
selection indicator aligned parallel to a long axis of the user 
interface and having a movement direction parallel to the 
short axis of the user interface, the second selection indicator 
scan module 175 selects a movement direction of the straight 
line (second selection indicator) displayed within the rectan 
gular first selection indicator to be parallel to the short axis of 
the device (see, for instance, FIG.3C). The selection indicator 
scan module 175 further limits a movement range of a straight 
line-shaped second selection indicator within the rectangular 
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first selection indicator. As another example, for a wedge 
shaped first selection indicator having an angular clockwise 
movement direction, the selection indicator scan module 175 
moves the radial line second selection indicator in a clock 
wise direction within the wedge-shaped region (see, for 
instance, FIG.5C). As yet another example, for an annular 
first selection indicator moved in a radial direction away from 
a central location of the annular first selection indicator, the 
selection indicator scan module 175 moves the circular line 
shaped second selection indicator away from the central loca 
tion of the annular first selection indicator, within the confines 
of the annular first selection indicator (see, for instance, FIG. 
6C). 

Method of Using Moving Regions for Point or Region 
Selection 

0057 FIG. 2 includes a flowchart illustrating method for 
point or region selection using gliding regions, for use with 
assistive scanning software, according to some embodiments. 
0058. A computing device displays 210 a first selection 
indicator overlaid on the user interface. For example, as 
shown in FIG. 3A, selection indicator 350 is overlaid on user 
interface 300; as shown in FIG. 4A, selection indicator 450 is 
overlaid on user interface 300; as shown in FIG.5A, selection 
indicator 550 is overlaid on user interface 300; as shown in 
FIG. 6A, selection indicator 650 is overlaid on user interface 
300, and the like. In some embodiments, displaying the first 
selection indicator overlaid on the user interface comprises 
displaying the first selection indicator within an area of an 
application window displayed on the user interface (e.g., first 
selection indicator 750 is displayed within an area of the 
application window 720, which in turn is displayed on the 
desktop user interface 700, as shown in FIG. 7), the area of the 
application window corresponding to a Subregion of the user 
interface. 
0059. The computing device moves 220 the first selection 
indicator in a first direction. For example, as shown in FIG. 
3A, selection indicator 350 is moved in a direction 355; as 
shown in FIG. 4A, selection indicator 450 is moved in a 
direction 455; as shown in FIG.5A, selection indicator 550 is 
moved in a direction 560; as shown in FIG. 6A, selection 
indicator 650 is moved in a direction 655, and the like. In 
embodiments where the first selection indicator (e.g., first 
selection indicator 750, as shown in FIG. 7) is displayed 
within an area of an application window displayed on the user 
interface (e.g., application window 720 displayed on the 
desktop user interface 700, as shown in FIG. 7), moving the 
first selection indicator comprises moving the selection indi 
cator within the area of the application window (e.g., move 
ment of selection indicator 750 is confined within an area of 
application window 720, as shown in FIG. 7). 
0060 Responsive to receiving a first user input to stop 
movement of the first selection indicator, the computing 
device ceases 230 movement of the first selection indicator 
over a first portion of the user interface. For example, as 
shown in FIG. 3B, movement of selection indicator 350 is 
stopped on the user interface; as shown in FIG. 5B, selection 
indicator 550 is stopped on the user interface; as shown in 
FIG. 6B, selection indicator 650 is stopped on the user inter 
face, and the like. 
0061. In various embodiments, the first selection indicator 
can take various shapes and move in various manners. For 
example, as shown in FIG. 3A, one embodiment of the first 
selection indicator is a rectangular region extending between 
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a pair of parallel edges. Alternatively, as illustrated FIGS. 
4A-4B, the first selection indicator may be a polygonal region 
comprising a pair of parallel edges oriented at a specified 
angle to a long axis the user interface. As illustrated in FIGS. 
5A-5F, the first selection indicator may be an angular wedge 
bounded by a pair of radial edges extending from a given 
location on the user interface and being at a specified angle to 
each other. As illustrated in FIGS. 6A-6E, the first selection 
indicator may be an annular region bounded by a pair of 
circles, at least one given circle of the pair of circles centered 
at a given location of the user interface. 
0062. As illustrated in FIGS. 3I-3K, the computing device 
can visually emphasizes the first pair of edges 352,354 of the 
first selection indicator against varying local background 
conditions of the user interface in a vicinity of the first selec 
tion indicator, by selecting display parameters of the first pair 
of edges to contrast against both a maximum and a minimum 
value of a display property of the background region of the 
user interface (e.g., dark and light borders of the first pair of 
parallel edges 352,354). In some embodiments, the comput 
ing device visually emphasizes (e.g., displays in a lighter 
color, under conditions of higher opacity) one or more user 
interface elements located on the user interface within a 
region associated with the first selection indicator. 
0063. As explained with reference to FIGS. 3I-3K, upon 
reaching an edge, boundary, or perimeter of the user interface, 
movement of the first selection indicator is reversed. While 
moving the first selection indicator in a first direction, prior to 
receiving the first user input, the computing device deter 
mines that a respective edge of the first selection indicator is 
within a first specified distance of a boundary of the user 
interface. Responsive to the determining, the computing 
device reverses movement of the first selection indicator on 
the user interface, by moving a displayed portion of the first 
selection indicatorina direction opposite to the first direction. 
0064. For example, as illustrated in FIGS. 3I-3K, where 
the first selection indicator is a rectangular region 350 extend 
ing between a first pair of parallel edges (e.g., 352 and 354), 
responsive to determining that a respective leading edge (e.g., 
354) of the first pair of edges is within a first specified distance 
of a boundary of the user interface, the computing device 
ceases to display the respective leading edge and a first por 
tion of the first selection indicator on the user interface, as 
shown in FIG. 3I-3J. In such embodiments, and as shown in 
FIG. 3J, the computing device continues to display a second 
portion of the first selection indicator and a respective trailing 
edge (e.g., 352) of the first pair of parallel edges on the user 
interface. Further, the computing device moves the respective 
trailing edge toward the boundary of the user interface in the 
first direction. Responsive to determining that the respective 
trailing edge is within a second specified distance of the 
boundary of the user interface, as illustrated in FIG. 3J, the 
computing device ceases movement of the respective trailing 
edge toward the boundary in the first direction. After a speci 
fied interval of time of ceasing movement of the respective 
trailing edge, in the absence of the first user input and as 
shown in FIG.3K, the computing device reverses movement 
of the first selection indicator on the user interface, by moving 
the respective trailing edge and a displayed portion of the first 
selection indicator in a fourth direction, the fourth direction 
being parallel and opposite to the first direction (e.g., 385 
being parallel and opposite to 355). 
0065 Referring again to FIG. 2, while displaying the first 
selection indicator over the first portion of the user interface, 
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the computing device performs steps 240-260 described 
below. The computing device displays 240 a second selection 
indicator overlaid on the user interface and moves 250 the 
second selection indicator in a second direction. For example, 
and as will be explained further with reference to FIGS. 
3A-3K, where the first selection indicator is a rectangular 
region 350 extending between a first pair of paralleledges, the 
first direction is orthogonal to the first pair of parallel edges. 
In this example, as illustrated in FIGS. 3G-3H, the second 
selection indicator is optionally a rectangular region 360 
extending between a second pair of parallel edges (e.g., 362 
and 364), the second pair of paralleledges is orthogonal to the 
first pair of parallel edges, and the second direction 365 is 
orthogonal to the first direction. In alternative embodiments, 
as illustrated in FIGS. 3C-3F, the second selection indicator 
comprises a straight line 370 lying between and parallel to the 
first pair of paralleledges, the second direction 375 is parallel 
to the first direction, and movement of the second selection 
indicator is confined between the first pair of parallel edges. 
0066. As another example, as will be described with ref 
erence to FIGS. 4A-4B, where the first selection indicator is 
a polygonal region 450 comprising a first pair of parallel 
edges (e.g., 452 and 454) oriented at a specified angle 420 to 
a long axis the user interface, the first direction 455 is 
orthogonal to the first pair of parallel edges. Further, in Such 
embodiments, the second selection indicator is a polygonal 
region 460 comprising a second pair of parallel edges (e.g., 
462 and 464), the second pair of parallel edges orthogonal to 
the first pair of parallel edges and oriented at the specified 
angle 430 to a short axis of the user interface and the second 
direction (e.g., direction of movement of 460) is orthogonal to 
the first direction (e.g., direction of movement of 450). 
0067. As yet another example, as explained with reference 

to FIGS.5A-5F, where the first selection indicator comprises 
an angular wedge 550 bounded by a pair of radial edges (e.g., 
552 and 554) extending from a given location 520 on the user 
interface, movement of the first selection indicator corre 
sponds to a rotation of the angular wedge 550 around the 
given location. In such embodiments, the first direction 560 
corresponds to an angular direction of the rotational move 
ment of the angular wedge. In Such embodiments, the second 
selection indicator comprises a radial line 580 extending from 
the given location 520 on the user interface, the radial line 
lying between the radial edges of the angular wedge. In some 
embodiments, movement of the second selection indicator in 
a second direction comprises a rotation 575 of the radial line 
about the given location; the radial line rotationally traverses 
at least a portion of the angular wedge, the rotation confined 
between the pair of radial edges of the angular wedge, as 
illustrated in FIGS. 5C-5D. In such embodiments, the com 
puting device moves a third selection indicator 590 along the 
radial line 580. 

0068. In yet another example, as illustrated in FIGS. 
6A-6E, the first selection indicator is an annular region 650 
bounded by a pair of circles (e.g., 652 and 654), at least one 
given circle of the pair of circles centered at a given location 
of the user interface. In such embodiments, movement of the 
first selection indicator comprises a radial movement 655 of 
the given circle of the pair of circles toward or away from the 
given location, the radial movement based on varying a radius 
of the given circle. In Such embodiments, the second selection 
indicator comprises an additional circle 670 centered at a 
respective location of the user interface, the additional circle 
670 lying within the annular region based on the respective 
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location lying within an inner circle 652 of the pair of circles 
and based on a radius of the additional circle being less than 
a radius of an outer circle 654 of the pair of circles and greater 
than a radius of the inner circle of the pair of circles, as 
illustrated in FIG. 6C. In some embodiments, movement of 
the second selection indicator in a second direction comprises 
a radial movement 675 of the additional circle toward or away 
from the respective location, by varying a radius of the addi 
tional circle; the radial movement constrained between the 
outer circle and the inner circle of the pair of circles. 
0069. Referring again to FIG. 2, responsive to receiving a 
second user input to stop movement of the second selection 
indicator the computing device ceases 260 movement of the 
second selection indicator over a second location of the user 
interface. For example, as shown in FIGS. 3D, 3H, 4B, 5D, 
6D illustrate various configurations with the second selection 
indicator stopped at a second location (e.g., position, region) 
on the user interface in response to a second user input. 
0070 The computing device determines 270 the user-se 
lected portion of, or location on, the user interface based at 
least in part on the first and the second locations of the user 
interface. In some embodiments, where the selection indica 
tor comprises a line lying within the first region, the comput 
ing device moves a user interface element along a movement 
trajectory defined by the line. Then, in such embodiments, the 
device Successively or sequentially scans or traverses the user 
interface with varying degrees of granularity, span expanse 
(traversal area), or improved spatial resolution, thereby 
allowing the user to identify a desired location (e.g., position, 
region, or portion) of the user interface, without having to 
move a finger across a track pad or touchscreen or without 
moving a mouse to identify the desired portion of the user 
interface. In Such embodiments, where the device Succes 
sively or sequentially scans or traverses the user interface 
with varying degrees of granularity or improved spatial reso 
lution, the device optionally varies a scan speed or traversal 
rate based on the span expanse (traversal area). For example, 
the device traverses a larger scan area at a faster scan rate than 
a smaller scan area. 

0071. For example, in embodiments where, the first selec 
tion indicator is a rectangular region extending between a first 
pair of parallel edges, as illustrated in FIG. 3A-3F, and the 
second selection indicator comprises a straight line lying 
between and parallel to the first pair of parallel edges, the 
computing device moves a third selection indicator along the 
straight line. In embodiments where, the first selection indi 
cator is an annular region and the selection indicator is an 
additional circle, as illustrated in FIGS. 6A-6E, the comput 
ing device moves a user interface element along a circumfer 
ence of the additional circle. In some embodiments, as illus 
trated in FIGS. 5A-5F, where the first selection indicator is 
wedge, and the second selection indicator is a radial line, the 
computing device moves a third selection indicator along the 
radial line, as shown in FIG.5E. 
0072 Referring again to FIG. 2, responsive to receiving a 
third user input to stop movement of the user interface ele 
ment, the computing device ceases movement of the user 
interface element over a third portion of the user interface. 
The computing device determines the user-selected portion 
of or location on, the user interface based at least in part on 
the third portion of the user interface. In some embodiments, 
as explained with reference to FIGS.3F,3H, 4B, 5F, and 6E, 
the computing device selects a user interface element (e.g., 
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390, 490, 598, 690, respectively) lying within a specified 
proximity threshold of the user-selected location of the user 
interface. 
0073. In some embodiments, the computing device pro 
vides, via a selection panel (e.g., user input panel 810 shown 
in FIG. 8), one or more selectable options (e.g., options 820-1, 
820-2, 820-3, 820-4 illustrated in FIG. 8) to enable a user to 
interact with the user-selected location of the user interface. 

Rectangular Moving Regions 

0074 FIG. 3A illustrates an example of a user interface 
300 displayed on a computing device. The user interface 300 
includes a plurality of user interface elements (including UI 
icons corresponding to Messages. Calendar, Calculator. 
Music, Mail, Weather, Browser. Notes, and Facetime 
applications). Examples of Such UI elements include user 
interactive icons (such as desktop icons for files, folders, 
desktop application shortcuts), other user interactive ele 
ments (such as user interactive regions in a browser text 
entry regions, scrollbars, user selection elements such as drop 
down menus, radio buttons), graphical icons (such as thumb 
nails), other graphical elements (pictures or images embed 
ded in a webpage), and the like. 
0075. In this example, a user wishes to select a specified 
location (e.g., position, region, or portion) of the user inter 
face or user interface element (e.g., icon 390 for the Notes 
application) on the user interface while Sustaining reduced 
movement and motor effort. In order to allow user selection of 
the desired user interface element, the computing device 
scans at least a portion of the Surface of the user interface to 
enable the user to identify (e.g., via activation of a simple 
Switch, single click, or other convenient user input that 
involves minimal motor effort using a simple user input 
device) a first location (e.g., position, region, or portion) of 
the user interface at or within which the desired user interface 
element is located. In some embodiments, the device then 
further scans the user interface to narrow down or identify a 
second location (e.g., position, region, or portion) of the user 
interface, and so on, until the device identifies the specified or 
desired user interface element or the user-specified location 
(e.g., position, region, or portion) of the user interface. In 
Some embodiments, the device Successively or sequentially 
scans the user interface with varying degrees of granularity or 
improved spatial resolution, thereby allowing the user to 
identify a desired location (e.g., position, region, or portion) 
of the user interface, without having to move a finger across a 
track pad or touchscreen or without moving a mouse to iden 
tify the desired portion of the user interface. For example, as 
shown in FIGS. 3A-3F, the device first scans a larger spatial 
expanse or traversal area (FIGS. 3A-3B) with coarser granu 
larity (e.g., using a larger selection indicator 350). The device 
optionally scans the larger traversal area with a higher scan 
rate or scan speed. Then, the device sequentially scans a 
smaller traversal area (FIGS. 3C-3D) with finer granularity 
(e.g., using a finer selection indicator 370). The device 
optionally scans the Smaller traversal area with a lower scan 
rate or scan speed. Then, the device further scans an even 
smaller traversal region (FIGS.3E-3F) with even finer granu 
larity (e.g., using a finer selection indicator 380); the device 
optionally further reduces the scan rate or scan speed. 
0076. In some embodiments, the device uses various com 
binations of shapes, locations, sizes, contours, configura 
tions, orientations of movable selection indicators to scan or 
traverse the user interface. Such shapes may include polygo 
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nal, rectangular, annular, wedge, straight lines, circular lines, 
radial lines, and the like. Movement directions include verti 
cal or horizontal directions (aligned to the long or short axes 
of the user interface), diagonal or inclined direction (at an 
angle to the long or short axes of the user interface), radial 
direction toward or away from a specified location on the user 
interface, rotational angular direction (e.g., clockwise or 
counter clockwise), along a linear trajectory and so on. In 
Some embodiments, a range of movement is constrained to a 
specified plane (for example, a 2D plane orthogonal to the 
user's line of sight); in alternative embodiments, such as with 
3D screens, a movement direction optionally includes a direc 
tion orthogonal to the plane of the screen and along the user's 
line of sight. In some embodiments, the movement span or 
traversal region of the selection indicators is constrained to a 
specified portion of the user interface; for example, the move 
ment span or traversal region is optionally constrained to a 
specified screen of a multi-screen display. In some embodi 
ments, the first selection indicator traverses a larger area or 
span than the second selection indicator; in Such embodi 
ments, the first selection indicator is moved at a first speed 
that is greater than a second speed at which the second selec 
tion indicator is moved. 

0077 Accordingly, in some embodiments, a first selection 
indicator, such as movable rectangular region 350 shown in 
FIG. 3A is displayed or overlaid on the user interface. 
Although shown in FIG. 3A as a rectangular region, the first 
selection indicator can have a variety of shapes (as discussed 
above and described with reference to FIGS. 4A-4B, 5A-5F. 
and 6A-6E). Selection indicator 350 optionally extends from 
one side 320 of the user interface to another side 330 of the 
user interface. In this example, the selection indicator 350 is 
a rectangle spanning a verticallength and moved horizontally 
along the user interface, and thus the two sides 320 and 340 
are opposite, parallel edges and the selection indicator lies 
between a first pair of parallel edges 352 and 354. Selection 
indicator 350 is optionally visually distinguished by empha 
sizing a border around the selection indicator, by distinguish 
ably color coding the region, by emphasizing a portion of the 
user interface over which the region is overlaid at any given 
time, by de-emphasizing the portion of the user interface over 
which the selection indicator is overlaid (e.g., by increasing 
the opacity of the region above a specified opacity threshold), 
and so on. 

0078. The first selection indicator 350 is moved in a first 
direction 355 as shown in FIG. 3A, for example, toward a 
right side of the user interface. In this movement direction, 
352 is a trailing edge and 354 is a leading edge of the rectan 
gular visually distinguished region, by virtue of edge 352 
trailing or following edge 354 in the first direction 355 of 
movement of the first selection indicator. Upon receiving a 
first user input to stop movement of the region 350 (e.g., via 
a single click performed on a simple user input device. Such as 
user input device 180 described in FIG. 1D), region 350 is 
stopped over a first portion of the user interface as shown in 
FIG. 3B. 

0079. In some embodiments, after ceasing movement of 
region 350 over the first region of the user interface and while 
displaying region 350 over the first region of the user inter 
face, a second selection indicator such as line 370 is displayed 
on the user interface, as illustrated in FIG. 3C. In some 
embodiments, selection indicator or line 370 is displayed 
parallel to the first pair of paralleledges of region 350. Selec 
tion indicator or line 370 is moved in a second direction 375 
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(e.g., in this example, to the second direction is the same as the 
first direction 355). In such embodiments, movement of 370 
optionally starts at the trailing edge 352 of region 350. Upon 
receiving a second user input to stop movement of the selec 
tion indicator 370 (e.g., via a single click performed on a 
simple user input device), selection indicator 370 is stopped 
over a second portion of the user interface as shown in FIG. 
3D. The user-selected location (e.g., position or region) of the 
user interface is determined based at least in part on the first 
and the second locations of the user interface (e.g., an inter 
section or overlap of the first and the second locations) and the 
device concludes that the user-selected location is the loca 
tion of the user interface desired or identified by the user. 
0080. In some embodiments, there are more than two 
selection indicators used. For example, while displaying the 
first selection indicator 350 and the second selection indicator 
370 on the user interface, a third selection indicator (e.g., a 
user interface element 380) is displayed, as shown in FIG.3E. 
In other embodiments, e.g., one in which the first selection 
indicator is a rectangle in a first direction and the second 
selection indicator is a rectangle in a second direction, the 
intersection of the two selection indicators is a region bound 
on four sides (two by each indicator), and the user selection 
process concludes that the intersection region contains or 
corresponds to the location on the user interface that the user 
wishes to select. 
0081 Referring again to the embodiment displayed in 
FIG.3E, the third selection indicator 380 is moved along the 
second selection indicator or line 370 in a third direction 
385 for example, as shown, in a direction orthogonal to the 
first and second directions 355 and 375. Upon receiving a 
third user input to stop movement of the user interface ele 
ment 380, the user interface element 380 is stopped over a 
third portion of the user interface as shown in FIG. 3F. The 
third portion of the user interface is selected as a user-selected 
location on the user interface. In some embodiments, a user 
interface element located within or near (e.g., within a speci 
fied proximity range) of the third portion of the user interface 
is identified as the user-selected portion of the user interface. 
0082 In some embodiments, as described with reference 
to FIGS. 3A-3F, in order to select a specified user interface 
element, the device moves a rectangular visually distin 
guished region 350 over the user interface until the device 
receives a first user input to stop movement of the region 350 
over a first portion of the user interface. Then, the device 
moves a selection indicator or line 370 within the first portion 
of the user interface until the device receives a second user 
input to stop movement of the line 370 over a second portion 
of the user interface. Finally, the device moves a user interface 
element 380 along line 370 until the device receives a third 
user input to stop movement of the user interface element 380 
to identify the user-selected location (e.g., position or por 
tion) of the user interface, and optionally, a user interface 
element near the user-selected portion of the user interface. 
0083. Alternatively, as illustrated in FIG. 3G, in some 
embodiments, after stopping the first selection indicator 350 
in the first region of the display (as described with reference 
to FIGS. 3A-3B), the device displays a second selection indi 
cator (for example, rectangular region 360) as a selection 
indicator, over the user interface. The rectangular region360 
optionally extends between parallel sides of the user interface 
and is bounded by a second pair of paralleledges 362 and 364. 
In another embodiment, the second selection indicator 360 
spans only the width of the first selection indicator 350 rather 
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than the entire UI 300 width. The device moves the rectan 
gular region 360 in a second direction 365 for example, 
orthogonal to the first direction 355 described with reference 
to FIG. 3A. Upon receiving a second user input to stop move 
ment of the second selection indicator 360, selection indicator 
360 is stopped over a second location of the user interface as 
shown in FIG. 3H. A portion of the user interface formed by 
the intersection of the first selection indicator 350 and second 
selection indicator 360 is identified as the user-selected por 
tion of the user interface, and optionally, a user interface 
element located within or near the user-selected portion of the 
user interface (e.g., UI element 323, in this instance) is iden 
tified as a user-specified or user-desired UI element. 
I0084 Display properties of a user interface frequently 
vary across an area of the user interface. For example, colors, 
brightness or intensities, saturation, contrast, and so on may 
vary across regions of user interface. In some embodiments, 
in order to visually emphasize and distinguish the movable 
selection indicators over the background regions, one or more 
properties of the movable selection indicators may be 
selected so as to enable the movable selection indicators to 
stand out against a wide dynamic range of display properties 
of the user interface. For example, FIGS. 3I-3K illustrate 
selecting a combination of dark and light colored borders of 
the selection indicators in order to contrast against varying 
background conditions (dark or light colored backgrounds). 
Similarly the selection indicator is optionally selected to have 
a combination of dark and light colors to be distinguished 
over the varying background regions of the user interface. In 
some embodiments, as shown in FIG.3I-3K, the device visu 
ally emphasizes (e.g., displays more or less prominently, in a 
different color, and so on) one or more user interface elements 
(e.g., icons for Calculator. Music. Browser, and Notes 
applications) located on the user interface within a region 
associated with or underlying the first selection indicator. 
0085. Furthermore, as shown in FIGS. 3I-3K, when the 

first selection indicator approaches a border or edge of the 
user interface, in the absence of a users input to stop move 
ment of the first selection indicator, the first selection indica 
tor would continue moving toward and off the border or edge 
of the user interface. As shown in FIG. 3I, a first portion and 
a leading edge (in the movement direction) of the first selec 
tion indicator would accordingly cease to be displayed on the 
user interface, as if moved "off the user interface, while a 
second portion and a trailing edge would continue to be 
displayed on the user interface and move toward a border of 
the user interface. When the trailing edge of the first selection 
indicator approaches a boundary of the user interface within 
a specified distance of the boundary, as shown in FIGS. 
3I-3K, movement of the first selection indicator in the first 
direction pauses for a specified (e.g., predetermined) amount 
of time. Following this, movement of the first selection indi 
cator reverses and the first selection indicator moves in a 
direction 385 parallel, but opposite to the first direction 355. 

Polygonal Moving Regions 

I0086 Referring now to FIGS. 4A-4B, according to some 
embodiments, a first selection indicator 450 is displayed on 
the user interface and has a polygonal shape and a first pair of 
paralleledges 452 and 454. The first pair of paralleledges 452 
and 454 are oriented at a first specified angle 420 (e.g., an 
acute angle) to a long axis of the user interface. The direction 
of movement 455 of the region 450 is optionally orthogonal to 
the first pair of parallel edges 452 and 454. In some embodi 
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ments, the first selection indicator 450, extends across a por 
tion of the user interface and shares one or more edges with at 
least a portion of the perimeter or boundary of the user inter 
face. Accordingly, as the first selection indicator moves 
across the user interface, a shape and perimeter of the first 
selection indicator optionally varies to conform to the varying 
contour of the boundary of the user interface along the move 
ment trajectory of the first selection indicator. For example, 
movement of region 450 from the position in FIG. 4A to FIG. 
4B is accompanied with a change in the shape and perimeter 
of region 450. 
0087. In some embodiments, as explained above with ref 
erence to FIGS. 3G-3H, upon receiving user input to stop 
movement of the first selection indicator 450 over a first 
region of the user interface, a second selection indicator 460 
is displayed on the user interface. The second selection indi 
cator 460 optionally has a polygonal shape and is bounded 
between a second pair of parallel edges 462 and 464. The 
second selection indicator 460 is displayed at a specified 
angle 430 (e.g., an acute angle) relative to a respective axis 
(e.g., in FIG. 4B, the short axis) of the user interface. In some 
embodiments, the second selection indicator 460, extends 
across a portion of the area of the user interface and shares one 
or more edges with at least a portion of the perimeter of the 
user interface. The shape of the second selection indicator or 
polygonal region 460 also optionally varies to conform to the 
varying contour of the boundary of the user interface along 
the movement trajectory of the second selection indicator. 

Rotating Wedge Region 

0088. In yet another example, a user wishes to select UI 
icon 598 on the user interface of FIGS.5A-5F. As explained 
above with reference to FIGS. 3A-3K, in some embodiments, 
a plurality of Successively moving selection indicators are 
moved across the user interface so that the user may narrow 
down the portion of the user interface to be selected. FIG. 5A 
illustrates the first selection indicator 550 shaped as a wedge 
and bounded by a pair of lines 552 and 554 extending from a 
specified location 520 or point, on the user interface, option 
ally toward a periphery of the user interface. The pair of lines 
552 and 554 subtends a specified angle 570 at the specified 
location 520. In some embodiments, a position of the speci 
fied location 520 coincides with a geometric center of the user 
interface. In some embodiments, a position of the specified 
location 520 could be determined or varied based on a variety 
of criteria Such as, a density of user interface elements in a 
particular region of the user interface, a likelihood of the user 
selecting a user interface element in a given region based on 
past user selection patterns, based on user specification or 
preference, and so on. 
0089. In some embodiments, as illustrated in FIG.5A, the 

first selection indicator or wedge 550 is moved (e.g., rotated 
about the specified location 520) in a first direction 560 (e.g., 
in an angular direction Such as a clockwise or a counter 
clockwise direction). Responsive to receiving a user input to 
stop movement of the first selection indicator region or wedge 
550, the wedge 550 is stopped over a first region of the user 
interface as shown in FIG. 5B, the first region optionally 
encompassing the desired user interface element 515. 
0090. As shown in FIG. 5C, in some embodiments, with 
the wedge 550 displayed over the first region, a second selec 
tion indicator or radial line 580 is displayed within the first 
selection indicator or wedge 550. The selection indicator 580 
is moved in a second direction 575. For example, selection 
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indicator 580 is moved between the first radial edge 552 and 
the second radial edge 554 of the wedge; the movement of the 
second selection indicator 580 is confined within the angular 
wedge 550. Upon receiving a user input to stop movement of 
the line 580, line 580 is stopped over a second region of the 
user interface as shown in FIG. 5D, optionally over or in the 
vicinity of the desired user interface element 515. 
0091. As shown in FIG.5E, a third selection indicator 585 
is moved along radial line or selection indicator 580 in a third 
direction 585 (e.g., radially toward or away from the specified 
location 520). Upon receiving user input to stop movement of 
the user interface element 580, as shown in FIG.5F, the user 
interface element 590 is stopped over a third region of, or a 
particular location on, the user interface. The user-selected 
location (e.g., position or region) of the user interface is 
determined based at least in part on the first and the second 
locations of the user interface (e.g., an intersection or overlap 
of the first and the second locations) and the computing 
device concludes that the user-selected location is the loca 
tion of the user interface desired or identified by the user. 
0092. In some embodiments, as shown in FIG. 5F, a user 
interface element, such as UI element 598 (e.g., the Notes 
icon 598), located within a specified proximity threshold of 
the stopped third selection indicator or user interface element 
590 is identified as the user-selected user interface element. 
The specified proximity threshold may be computed based on 
the user interface element lying within a specified spatial 
distance along the radial line 580 or within a region 597 
encompassed by specified radius. This would allow for a 
certain measure of error or discrepancy (e.g., delay or latency 
in user reaction time) between positioning of the moving user 
interface element on the user interface and receiving the user 
input to stop movement of the moving user interface element. 

Radially Moving Annular Region 
0093 FIGS. 6A-6E illustrate yet another example of using 
sequentially moving regions and/or selection indicators for 
identifying user-selected portions or UI elements on a user 
interface. For purpose of this example, consider that a user 
wishes to select the Facetime icon 690. A first selection 
indicator 650 is displayed, overlaid, on the user interface. In 
this example, the first selection indicator is shaped as an 
annular region bounded or defined between a pair of circles 
652 and 654. In some embodiments, the pair of circles are 
concentric as shown in FIG. 6A. In alternative embodiments, 
the pair of circles have distinct and mutually offset centers, 
but an outer circle optionally fully encompasses an inner 
circle to form an annular region or area lying between the 
outer and inner circles. 
0094. In some embodiments, a central position of the 
annular region 650 could be determined or varied based on a 
variety of criteria Such as, a density of user interface elements 
in a particular region of the user interface, a likelihood of the 
user selecting a user interface element in a given region based 
on past user selection patterns, based on user specification or 
preference, and so on. 
(0095. As shown in FIG. 6A, the annular region 650 is 
moved in a first direction 655 (e.g., radially outward or 
inward, away from or toward a center of one or both of the 
circles). In some embodiments, a radius of one or both circles 
is varied to move the annular region 650 in the first direction 
655, thereby varying a size of one or both circles. As shown in 
FIGS. 6A-6B, respective radii of both circles 652 and 654 are 
varied to move the annular region 650 away from a center of 
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the circles. Responsive to receiving a user input to stop move 
ment of the annular region 650, the region 650 is stopped over 
a first portion of the user interface as shown in FIG. 6A. 
0096. As shown in FIG. 6C, a selection indicator in the 
form of an additional circle 670 is displayed within the first 
annular region 650. In some embodiments, the additional 
circle lies within the annular region based on the center of the 
additional circle lying within an inner circle of the pair of 
circles (e.g., circle 652) and based on a radius of the additional 
circle being less than a radius of an outer circle of the pair of 
circles (e.g., circle 654) and greater than a radius of the inner 
circle of the pair of circles (e.g., circle 652). In some embodi 
ments, the selection indicator or additional circle 670 is 
moved in a second direction 675 such as a radial direction 
toward or away from the center of the additional circle, by 
varying a radius of the additional circle 670. In some embodi 
ments, the radial movement is constrained between the outer 
circle 654 and the inner circle 652 of the pair of circles that 
form the annular region 650. 
0097. Responsive to receiving a user input to stop move 
ment of the second selection indicator or additional circle 
670, the additional circle 670 is stopped over a second loca 
tion of the user interface, as shown in FIG. 6D. A location 
(e.g., position, region, or portion) of the user interface is 
optionally selected based on the stopped second selection 
indicator. Thus, in some embodiments, the user-selected loca 
tion (e.g., position or region) of the user interface is deter 
mined based at least in part on the first and the second loca 
tions of the user interface (e.g., an intersection or overlap of 
the first and the second locations) and the device concludes 
that the user-selected location is the location of the user 
interface desired or identified by the user. 
0098. In some embodiments, a third selection indicator 
(e.g., user interface element 680) is displayed on the second 
selection indicator or additional circle 670 and moved in a 
third direction, such as a circumferential direction 685, along 
a trajectory defined by the additional circle 670, as shown in 
FIG. 6D. 

0099 Responsive to receiving a user input to stop move 
ment of the user interface element 680 at a specified location 
on the user interface, the user interface element 680 is stopped 
over a third location (e.g., position or region) of the user 
interface. In some embodiments, a user interface element 690 
("Facetime' icon) lying in the vicinity of or within a specified 
proximity threshold of the user-selected portion of the user 
interface is selected or identified as the user-specified UI 
element. Alternatively, the user-selected location (e.g., posi 
tion or region) of the user interface is determined based at 
least in part on the third location of the user interface and the 
device concludes that the user-selected location is the third 
location of the user interface desired or identified by the user. 
0100 FIG. 7 illustrates yet another example of using 
sequentially moving regions and/or selection indicators for 
identifying user-selected portions or UI elements on a user 
interface, within a portion of the user interface. In this 
example, a user wishes to select the Apple Store bookmark 
from among the drop down bookmark options in a browser 
application window 720 displayed in a portion or subregion 
of the desktop user interface 700. In order to facilitate user 
selection of the desired bookmark without the movement of a 
mouse or finger over a trackpad, movable selection indicators 
750, 760, and 770 scan the user interface, or a portion thereof, 
to enable the user to indicate selection of the desired drop 
down option simply by allowing the user to provide a user 

Dec. 10, 2015 

input to stop movement of the selection indicators when they 
are displayed over the desired portion of the user interface. 
0101. As illustrated in FIG. 7, selection indicators 750, 
760, and 770 are displayed over and moved within the 
browser application window 720 displayed within the user 
interface 700, rather than across the entire user interface as in 
the previous examples. In this example, the application win 
dow 720, in turn, occupies and is displayed within a specified 
portion or region of the user interface 700; in other words, 
application window 720 does not or encompass the entire 
region of user interface 700. In such embodiments, movement 
of the first selection indicator 750 is confined or bounded 
within an area of the application window 720 as shown in 
FIG. 7; movement of the second selection indicator 760 is 
confined within the stopped first selection indicator 750, and 
movement of the third selection indicator is along a trajectory 
defined by the stopped second selection indicator 760. 
0102. In other words, although the selection indicators 
illustrated and described with reference to FIGS. 3A-3K, 
4A-4B, 5A-5F, and 6A-6E are described as being enabled to 
move across or scan a complete area of the displayed user 
interface, in some embodiments, as shown in FIG. 7, the 
selection indicators are displayed over and moved within a 
specified area or predefined spatial region that spans a por 
tion, Subset, or Subregion of the user interface as opposed to 
the entire area of the user interface. This specified area or 
predefined spatial region optionally corresponds to an area of 
an application window as shown in FIG. 7. 
(0103) Thus, a user is enabled to select or identify desired 
locations or UI elements of a user interface by pausing move 
ment of moving regions, selection indicators, or user interface 
elements over or in the vicinity of the desired location or UI 
element of the user interface (e.g., via a single click or acti 
Vation of a simple Switch), without having to perform signifi 
cant hand movement to move a mouse, finger over a trackpad 
or touchscreen, and so. 
User Input Panel for Interacting with a User-Selected Loca 
tion or User Interface Element 

0104. In some embodiments, upon selection of a user 
specified or user-desired location on the user interface (as 
described with reference to FIGS. 3F, 3H, 5F, 6E, 7 and so 
on), as shown in FIG. 8, a user input panel 810 with a (e.g., 
configurable) set of user interactive elements or keys is dis 
played on the user interface of a user interface device 800. A 
user can provide a user input (e.g., a single click, activation of 
a Switch, press of a button, and so on) via a simple user input 
device (such as user input device 180 of FIG.1A) to select one 
of the keys (e.g., Click 820-1, Click and Hold 820-2, Click 
and Drag 820-3, Right Click 820-4, and so on) of the set of 
keys displayed on panel 810 to perform a corresponding 
action at the user-selected location (e.g., the user-selected 
location illustrated and described with reference to FIGS.3F, 
3H, 5F, 6E, 7 and so on). The user can configure and then use 
Such user interactive elements to selector specify one or more 
attributes of the movable selection indicators; indicate a 
direction, trajectory, speed of motion of the movable selection 
indicators; indicate that motion of the movable regions be 
stopped at a specified location (e.g., position, region, or loca 
tion). In addition, the user can configure or map the keys to 
various different single finger or multi-finger gestures, 
including a tap, flick, Stop, pinch, pan, tap and hold, double 
tap, drag, freehand gesture, and so on. Selected user interface 
elements (e.g., the Notes’ icon 390 of FIG. 3F: Weather 
icon 490 of FIG. 4B; the Notes icon 598 of FIG.5F; or 
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Facetime icon 690 of FIG. 6E; or the Apple Store drop 
down option of FIG. 7) on the user interface can be selected, 
for instance via activation of the "click and hold' key 820-2: 
on the other hand, user interface elements can be moved via 
activation of the "click and drag key 820-3; movement of an 
element can be stopped via activation of the “right click” key 
820-4; and so on. 
0105. The disclosure herein has been described in particu 
lar detail with respect to one possible embodiment. Those of 
skill in the art will appreciate that other embodiments option 
ally are practiced. First, the particular naming of the compo 
nents and variables, capitalization of terms, the attributes, 
data structures, or any other programming or structural aspect 
is not mandatory or significant, and the mechanisms that 
implement the invention or its features have different names, 
formats, or protocols in some embodiments. Also, the par 
ticular division of functionality between the various system 
components described herein is merely exemplary, and not 
mandatory; functions performed by a single system compo 
nent optionally are instead performed by multiple compo 
nents, and functions performed by multiple components 
optionally are instead performed by a single component. 
0106 Some portions of above description present features 
interms of algorithms and symbolic representations of opera 
tions on information. These algorithmic descriptions and rep 
resentations are the means used by those skilled in the data 
processing arts to most effectively convey the Substance of 
their work to others skilled in the art. These operations, while 
described functionally or logically, are understood to be 
implemented by computer programs. Furthermore, it has also 
proven convenient at times, to refer to these arrangements of 
operations as modules or by functional names, without loss of 
generality. 
0107 Unless specifically stated otherwise as apparent 
from the above discussion, it is appreciated that throughout 
the description, discussions utilizing terms such as “deter 
mining or “displaying or the like, refer to the action and 
processes of a computer system, or similar electronic com 
puting device, that manipulates and transforms data repre 
sented as physical (electronic) quantities within the computer 
system memories or registers or other such information stor 
age, transmission or display devices. 
0108 Certain aspects of the embodiments disclosed 
herein include process steps and instructions described herein 
in the form of an algorithm. It should be noted that the process 
steps and instructions could be embodied in software, firm 
ware or hardware, and when embodied in software, could be 
downloaded to reside on and be operated from different plat 
forms used by real time network operating systems. 
0109 The algorithms and operations presented herein are 
not inherently related to any particular computer or other 
apparatus. Various general-purpose systems also optionally 
are used with programs in accordance with the teachings 
herein, or it may prove convenient to construct more special 
ized apparatus to perform the required method steps. The 
required structure for a variety of these systems will be appar 
ent to those of skill in the art, along with equivalent variations. 
In addition, the present invention is not described with refer 
ence to any particular programming language. It is appreci 
ated that a variety of programming languages optionally are 
used to implement the teachings of the present invention as 
described herein, and any references to specific languages are 
provided for invention of enablement and best mode of the 
present invention. 
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0110. The embodiments disclosed hereinare well suited to 
a wide variety of computer network systems over numerous 
topologies. Within this field, the configuration and manage 
ment of large networks includes storage devices and comput 
ers that are communicatively coupled to dissimilar computers 
and storage devices over a network, Such as the Internet. 
0111 Finally, it should be noted that the language used in 
the specification has been principally selected for readability 
and instructional purposes, and have not been selected spe 
cifically to delineate or circumscribe the inventive subject 
matter. Accordingly, the disclosure herein is intended to be 
illustrative, but not limiting, of the scope of the invention, 
which is set forth in the following claims. 
What is claimed is: 
1. A processor-implemented method of determining a user 

selected location of a user interface, the method comprising: 
displaying a first selection indicator overlaid on the user 

interface; 
moving the first selection indicator in a first direction; 
responsive to receiving a first user input to stop movement 

of the first selection indicator, ceasing movement of the 
first selection indicator over a first location of the user 
interface; 

while displaying the first selection indicator over the first 
location of the user interface: 
displaying a second selection indicator overlaid on the 

user interface, 
moving the second selection indicator in a second direc 

tion, and 
responsive to receiving a second user input to stop move 
ment of the second selection indicator, ceasing move 
ment of the second selection indicator over a second 
location of the user interface; and 

determining the user-selected location of the user interface 
based at least in part on the first and the second locations 
of the user interface. 

2. The method of claim 1, further comprising: 
while moving the first selection indicator in a first direc 

tion, prior to receiving the first user input, determining 
that a respective edge of the first selection indicator is 
within a first specified distance of a boundary of the user 
interface; and 

responsive to the determining, reversing movement of the 
first selection indicator on the user interface, by moving 
a displayed portion of the first selection indicator in a 
direction opposite to the first direction. 

3. The method of claim 1, wherein the second selection 
indicator comprises a line lying within a region associated 
with the first location, the method further comprising: 
moving a third selection indicator along a movement tra 

jectory defined by the line: 
responsive to receiving a third user input to stop movement 

of the third selection indicator, ceasing movement of the 
third selection indicator over a third location of the user 
interface; and 

determining the user-selected location of the user interface 
based at least in part on the third location of the user 
interface. 

4. The method of claim 1, wherein: 
the first selection indicator is a first rectangular visually 

distinguished region extending between a first pair of 
parallel edges; and 

the first direction is orthogonal to the first pair of parallel 
edges. 
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5. The method of claim 4, wherein: 
the second selection indicator is a second rectangular visu 

ally distinguished region extending between a second 
pair of parallel edges; 

the second pair of parallel edges is orthogonal to the first 
pair of parallel edges; and 

the second direction is orthogonal to the first direction. 
6. The method of claim 4, wherein: 
the second selection indicator comprises a straight line 

lying between and parallel to the first pair of parallel 
edges; 

the second direction is parallel to the first direction; and 
movement of the second selection indicator is confined 

between the first pair of parallel edges. 
7. The method of claim 6, further comprising: 
moving a third selection indicator along the straight line; 
responsive to receiving a third user input to stop movement 

of the third selection indicator, ceasing movement of the 
third selection indicator over a third location of the user 
interface; and 

determining the user-selected location of the user interface 
based at least in part on the third location of the user 
interface. 

8. The method of claim 1, wherein moving the first selec 
tion indicator in the first direction comprises: 

responsive to determining that a respective leading edge of 
the first pair of edges is within a first specified distance of 
a boundary of the user interface, ceasing to display the 
respective leading edge and a first portion of the first 
Selection indicator on the user interface; 

continuing to display a second portion of the first selection 
indicator and a respective trailing edge of the first pair of 
parallel edges on the user interface; 

moving the respective trailing edge toward the boundary of 
the user interface in the first direction; and 

responsive to determining that the respective trailing edge 
is within a second specified distance of the boundary of 
the user interface, ceasing movement of the respective 
trailing edge toward the boundary in the first direction. 

9. The method of claim 8, further comprising: 
after a specified interval of time of ceasing movement of 

the respective trailing edge, in the absence of the first 
user input, reversing movement of the first selection 
indicator on the user interface, by moving the respective 
trailing edge and a displayed portion of the first selection 
indicator in a fourth direction, the fourth direction being 
parallel and opposite to the first direction. 

10. The method of claim 1, wherein: 
the first selection indicator is a polygonal visually distin 

guished region comprising a first pair of parallel edges, 
the first pair of parallel edges oriented at a specified 
angle to a long axis the user interface; 

the first direction is orthogonal to the first pair of parallel 
edges; 

the second selection indicator is a polygonal visually dis 
tinguished region comprising a second pair of parallel 
edges, the second pair of paralleledges orthogonal to the 
first pair of parallel edges and oriented at the specified 
angle to a short axis of the user interface; and 

the second direction is orthogonal to the first direction. 
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11. The method of claim 1, wherein: 
the first selection indicator comprises an angular wedge 

bounded by a pair of radial edges extending from a given 
location on the user interface and being at a specified 
angle to each other, 

movement of the first selection indicator corresponds to a 
rotation of the angular wedge around the given location; 
and 

the first direction corresponds to an angular direction of the 
rotational movement of the angular wedge. 

12. The method of claim 11, wherein: 
the second selection indicator comprises a radial line 

extending from the given location on the user interface, 
the radial line lying between the radial edges of the 
angular wedge; and 

movement of the second selection indicator in a second 
direction comprises a rotation of the radial line about the 
given location, wherein the radial line rotationally 
traverses at least a portion of the angular wedge, the 
rotation confined between the pair of radial edges of the 
angular wedge. 

13. The method of claim 12, further comprising: 
moving a third selection indicator along the radial line; 
responsive to receiving a third user input to stop movement 

of the third selection indicator, ceasing movement of the 
third selection indicator over a third portion of the user 
interface; and 

determining the user-selected portion of the user interface 
based at least in part on the third portion of the user 
interface. 

14. The method of claim 1, wherein: 
the first selection indicator is an annular region bounded by 

a pair of circles, at least one given circle of the pair of 
circles centered at a given location of the user interface; 
and 

movement of the first selection indicator comprises a radial 
movement of the given circle of the pair of circles toward 
or away from the given location, the radial movement 
based on varying a radius of the given circle. 

15. The method of claim 14, wherein: 
the second selection indicator comprises an additional 

circle centered at a respective location of the user inter 
face, the additional circle lying within the annular region 
based on the respective location lying within an inner 
circle of the pair of circles and based on a radius of the 
additional circle being less than a radius of an outer 
circle of the pair of circles and greater thana radius of the 
inner circle of the pair of circles; and 

movement of the second selection indicator in a second 
direction comprises a radial movement of the additional 
circle toward or away from the respective location, 
wherein the radial movement of the additional circle is 
based on varying a radius of the additional circle, the 
radial movement constrained between the outer circle 
and the inner circle of the pair of circles. 

16. The method of claim 15, further comprising: 
moving a third selection indicator along a circumference of 

the additional circle; 
responsive to receiving a third user input to stop movement 

of the third selection indicator, ceasing movement of the 
third selection indicator over a third location of the user 
interface; and 

determining the user-selected location of the user interface 
based at least in part on the third location of the user 
interface. 
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17. The method of claim 1, further comprising: 
visually emphasizing the first pair of edges of the first 

Selection indicator against varying local background 
conditions of the user interface in a vicinity of the first 
Selection indicator, by selecting display parameters of 
the first pair of edges to contrast against both a maximum 
and a minimum value of a display property of the back 
ground region of the user interface. 

18. The method of claim 1, further comprising: 
visually emphasizing one or more user interface elements 

located on the user interface within a region associated 
with the first selection indicator. 

19. The method of claim 1, further comprising: 
Selecting a user interface element lying within a specified 

proximity threshold of the user-selected location of the 
user interface. 

20. The method of claim 1, further comprising: 
providing, via a selection panel, one or more selectable 

options to enable a user to interact with the user-selected 
location of the user interface. 

21. The method of claim 1, wherein: 
displaying the first selection indicator overlaid on the user 

interface comprises displaying the first selection indica 
tor within an area of an application window displayed on 
the user interface, the area of the application window 
corresponding to a Subregion of the user interface; and 

moving the first selection indicator comprises moving the 
Selection indicator within the area of the application 
window. 

22. A computer-program product comprising a non-transi 
tory computer readable storage medium storing executable 
code, the code when executed causes a processor to: 

display a first selection indicator overlaid on the user inter 
face; 

move the first selection indicator in a first direction; 
responsive to receiving a first user input to stop movement 

of the first selection indicator, cease movement of the 
first selection indicator over a first location of the user 
interface; 
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while displaying the first selection indicator over the first 
location of the user interface: 
display a second selection indicator overlaid on the user 

interface, 
move the second selection indicator in a second direc 

tion, and 
responsive to receiving a second user input to stop move 
ment of the second selection indicator, cease move 
ment of the second selection indicator over a second 
location of the user interface; and 

determine the user-selected location of the user interface 
based at least in part on the first and the second locations 
of the user interface. 

23. A computer system comprising: 
a computer processor, and 
a computer readable storage medium storing executable 

code, the code when executed causes the computer pro 
CeSSOr to: 

display a first selection indicator overlaid on the user 
interface; 

move the first selection indicator in a first direction; 
responsive to receiving a first user input to stop move 
ment of the first selection indicator, cease movement 
of the first selection indicator over a first location of 
the user interface; 

while displaying the first selection indicator over the first 
location of the user interface: 
display a second selection indicator overlaid on the 

user interface, 
move the second selection indicator in a second direc 

tion, and 
responsive to receiving a second user input to stop 
movement of the second selection indicator, cease 
movement of the second selection indicator over a 
second location of the user interface; and 

determine the user-selected location of the user interface 
based at least in part on the first and the second loca 
tions of the user interface. 
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