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EXTENDED TOUCH-SENSITIVE CONTROL AREA

FOR ELECTRONIC DEVICE

Inventors:

Matias Gonzalo Duarte
Daniel Marc Gatan Shiplacoff
Dianne Parry Dominguez
Jeremy Godfrey Lyon
Paul Mercer
Peter Skillman

Cross-Reference to Related Application

[0001] The present application is related to U.S. Patent Application Serial No.
11/379,552 , filed April 20, 2006 for “Keypad and Sensor Combination to Provide
Detection Region that Overlays Keys”, the disclosure of which is incorporated

herein by reference.

Field of the Invention

[0002] The present invention relates to input mechanisms for controlling elec-
tronic devices, and more particularly to a touch-sensitive control area that ex-

tends beyond the edges of a display screen on such a device.
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Description of the Related Art

[0003] It is well-known to provide touch-sensitive screens for electronic de-
vices. Touch-sensitive screens allow an electronic display to function as an input
device, thus providing great flexibility in the type of interactions that can be
supported. In many devices, touch-sensitive screens are used to replace pointing
devices such as trackballs, mice, five-way switches, and the like. In other devic-
es, touch-sensitive screens can supplement, or be supplemented by, other input
mechanisms.

[0004] Touch-sensitive screens provide several advantages over other input
mechanisms. Touch-sensitive screens can replace physical buttons by providing
on-screen buttons that can be touched by the user. The on-screen buttons can be
arranged so that they resemble an alphabetic or numeric keyboard, or they can
have specialized functions. This often simplifies input operations by providing
only those options that are relevant at a given time.

[0005] Touch-sensitive screens can also help to provide customizability and
globalization of input mechanisms. An on-screen keyboard can be easily
adapted to any desired language, and extra keys can be provided as appropriate
to the specific application. Certain buttons can be highlighted, moved, or other-

wise modified in a dynamic way to suit the application.
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[0006] In addition, touch-sensitive screens can be more reliable than physical
keyboards, because they reduce the reliance on moving parts and physical
switches.

[0007] One particular advantage of touch-sensitive screens is that they allow
direct manipulation of on-screen objects, for example by facilitating control
and/or activation of such objects by touching, tapping, and/or dragging. Thus,
when a number of items are displayed on a screen, touch-sensitivity allows a us-
er to perform such operations on specific items in a direct and intuitive way.
[0008] However, some operations in connection with control of an electronic
device are not particularly well suited to direct manipulation. These include op-
erations that affect the entire screen, application environment, or the device itself.
On-screen buttons can be provided to allow access to such operations, but such
buttons occupy screen space that can be extremely valuable, especially in com-
pact, mobile devices. In addition, providing on-screen buttons for such functions
allows only a limited set of operations to be available at any given time, since
there is often insufficient screen space to provide buttons for all such functions.
[0009] Insome cases, on-screen buttons or objects are relatively small, causing
some users to have difficulty activating the correct command or object, or even
causing them to inadvertently cause the wrong command or object to be acti-
vated or manipulated. This problem, which is particularly prevalent in devices

having small screens, can cause touch-screens to be relatively unforgiving in
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their interpretation of user input. In addition, as a natural consequence of com-
bining an output device with an input device in the same physical space, the use
of a touch-screen often causes users to obscure part of the screen in order to inte-
ract with it. Screens layouts may be designed so that important elements tend
not to be obscured; however, such design may not take into account right- or left-
handedness.

[0010] Another disadvantage of touch-sensitive screens is that their dynamic
nature makes it difficult for users to provide input without looking at the screen.
A user cannot normally discern the current state of the device without looking at
it, and therefore cannot be sure as to the current location or state of various on-
screen buttons and controls at any given time. This makes it difficult to control
the device while it is one’s pocket, or while one is engaged in a task that inhibits
one’s ability to look at the device.

[0011] What is needed is a system and method that provides the advantages
of touch-sensitive screens while avoiding their limitations. What is further
needed is a system and method that facilitates direct manipulation of on-screen
objects while also providing mechanisms for performing commands for which
direct manipulation is not well-suited. What is further needed is a system and
method that provides access to a wide variety of commands and allows input of
such commands in a simple, intuitive way, without cluttering areas of a display

screen with an excess of buttons and controls.
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Summary of the Invention

[0012] According to the present invention, a touch-sensitive display screen is
enhanced by a touch-sensitive control area that extends beyond the edges of the
display screen. The touch-sensitive area outside the display screen, referred to as
a “gesture area,” allows a user to activate commands using a gesture vocabulary.
Commands entered in the gesture area can be independent of the current con-
tents of the display screen. Certain commands can therefore be made available at
all times without taking up valuable screen space, an advantage that is of partic-
ular benefit for small mobile devices.

[0013] In one aspect, the present invention allows some commands to be acti-
vated by inputting a gesture within the gesture area. Other commands can be
activated by directly manipulating on-screen objects, as in a conventional touch-
sensitive screen. Yet other commands can be activated via a combination of
these two input mechanisms. Specifically, the user can begin a gesture within
the gesture area, and finish it on the screen (or vice versa), or can perform input
that involves contemporaneous contact with both the gesture area and the
screen. Since both the gesture area and the screen are touch-sensitive, the device
is able to interpret input that includes one or both of these areas, and can per-
form whatever action is appropriate to such input.

[0014] This highly flexible approach allows, for example, a command to be

specified in terms of an action and an target: a particular gesture as performed in

PLM5728 -5-

Page 8 of 74



the gesture area can specify the action to be performed, while the particular on-
screen location where the user finishes (or starts) the input can specity a target
(such as an on-screen object) on which the command is to be performed. The ges-
ture area can also be used to provide input that modifies a command entered by
direct manipulation on the screen.

[0015] The ability to detect gestures allows a large vocabulary to be devel-
oped, so that a large number of commands can be made available without ob-
scuring parts of the screen with buttons, menus, and other controls. The combi-
nation of such a gesture vocabulary with direct manipulation provides unique
advantages not found in prior art systems.

[0016] The present invention also provides a way to design a user interface
that is simple and easy for beginners, while allowing sophisticated users to
access more complex features and to perform shortcuts. Beginners can rely on
the direct manipulation of on-screen objects, while the more advanced users can
learn more and more gestures as they become more familiar with the device.
[0017] In addition, the present invention provides a mechanism for providing
certain commands in a consistent manner at all times where appropriate. The
user can be assured that a particular gesture, performed in the gesture area, will
cause a certain action to be performed, regardless of what is on the screen at a

given time.
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[0018] The present invention also provides an input interface that is more
forgiving than existing touch-sensitive screens. Users need not be as precise with
their input operations, since a larger area is available. Some gestures may be per-
formed at any location within the gesture area, so that the user need not be par-
ticularly accurate with his or her fingers when inputting a command. Users can
also perform such gestures without obscuring a portion of the screen. Users can
also more easily use the input mechanism when not looking at the screen, since
gestures can be performed in the gesture area without reference to what is cur-
rently displayed on the screen.

[0019]  Accordingly, the present invention provides a mechanism for facilitat-
ing access to a large number of commands in a limited space and without the
need for a large number of on-screen buttons or physical buttons, and for provid-
ing the advantages of direct manipulation while avoiding its limitations.

[0020] Additional advantages will become apparent in the following detailed

description.

Brief Description of the Drawings

[0021] The accompanying drawings illustrate several embodiments of the in-
vention and, together with the description, serve to explain the principles of the

invention. One skilled in the art will recognize that the particular embodiments
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illustrated in the drawings are merely exemplary, and are not intended to limit
the scope of the present invention.

[0022] Figs. 1A through 1E depict examples of a device having a touch-
sensitive screen and a gesture area surrounding the touch-sensitive screen, ac-
cording to one embodiment.

[0023] Fig. 2 depicts an example of a device having a touch-sensitive screen
and a gesture area below the touch-sensitive screen, according to one embodi-
ment.

[0024] Fig. 3 depicts an example of a device having a touch-sensitive screen
and a gesture area that is coextensive with the front surface of the device, accord-
ing to one embodiment.

[0025] Figs. 4A through 4W depict various examples of gestures that can be
entered according to an embodiment of the invention.

[0026] Fig. 5 is a flowchart depicting a method of the present invention, ac-
cording to one embodiment.

[0027] Fig. 6 depicts an example of a tap gesture.

[0028] Fig. 7 depicts an example of a tap and drag gesture.

[0029] Figs. 8A and 8B depict an example of a tap, hold, and release gesture to
perform an edit operation.

[0030] Fig. 9 depicts an example of an interaction with an edit button.

PLM5728 -8-
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[0031] Figs. 10A and 10B depict an example of a tap, hold, and drag gesture to
reorder items in a list.

[0032] Figs. 11A through 11E depict an example of a swipe gesture to delete
an item from a list.

[0033] Figs. 12A through 12D depict another example of a swipe gesture to

delete an item from a list.

Detailed Description of the Embodiments

Definitions

[0034] For purposes of the following description, the following terms are de-

fined:
e Touch-sensitive surface: a surface of a device that is capable of detect-
ing contact;
¢ Touch-sensitive screen: a touch-sensitive surface that also functions as
a display screen;
¢ Touch command: any command that is entered by the user by touch-
ing a touch-sensitive surface;
¢ Direct manipulation: a touch command whose target is specified by
contact with a element displayed on a touch-sensitive screen;
¢ Gesture: a touch command that includes a distinctive motion that can
be interpreted to specify which command is to be performed;
PLM5728 -9-
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o (Gesture area: a touch-sensitive surface that does not function as a dis-
play screen.

System Architecture

[0035] The present invention can be implemented on any electronic device,
such as a handheld computer, personal digital assistant (PDA), personal comput-
er, kiosk, cellular telephone, and the like. For example, the invention can be im-
plemented as a command input paradigm for a software application or operating
system running on such a device. Accordingly, the present invention can be im-
plemented as part of a graphical user interface for controlling software on such a
device.

[0036] The invention is particularly well-suited to devices such as smart-
phones, handheld computers, and PDAs, which have limited screen space and in
which a large number of commands may be available at any given time. One
skilled in the art will recognize, however, that the invention can be practiced in
many other contexts, including any environment in which it is useful to provide
access to commands via a gesture-based input paradigm, while also allowing di-
rect manipulation of on-screen objects where appropriate. Accordingly, the fol-
lowing description is intended to illustrate the invention by way of example, ra-

ther than to limit the scope of the claimed invention.
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[0037] Referring now to Fig. 2, there is shown an example of an example of a
device 100 having a touch-sensitive screen 101 and a gesture area 102, according
to one embodiment.
[0038] For illustrative purposes, device 100 as shown in Fig. 2 is a personal
digital assistant or smartphone. Such devices commonly have telephone, email,
and text messaging capability, and may perform other functions including, for
example, playing music and/or video, surfing the web, running productivity
applications, and the like. The present invention can be implemented in any type
of device having a touch-sensitive screen, and is not limited to devices having the
listed functionality. In addition, the particular layout shown in Fig. 2 is merely
exemplary and is not intended to be restrictive of the scope of the claimed inven-
tion.
[0039] Touch-sensitive screen 101 and gesture area 102 can be implemented
using any technology that is capable of detecting a location of contact. One
skilled in the art will recognize that many types of touch-sensitive screens and
surfaces exist and are well-known in the art, including for example:

® capacitive screens/surfaces, which detect changes in a capacitance

field resulting from user contact;
* resistive screens/surfaces, where electrically conductive layers are
brought into contact as a result of user contact with the screen or sur-

face;

PLM5728 -11 -
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¢ surface acoustic wave screens/surfaces, which detect changes in ultra-
sonic waves resulting from user contact with the screen or surface;

¢ infrared screens/surfaces, which detect interruption of a modulated
light beam or which detect thermal induced changes in surface resis-
tance;

e strain gauge screens/surfaces, in which the screen or surface is spring-
mounted, and strain gauges are used to measure deflection occurring
as a result of contact;

e optical imaging screens/surfaces, which use image sensors to locate
contact;

¢ dispersive signal screens/surfaces, which detect mechanical energy in
the screen or surface that occurs as a result of contact;

® acoustic pulse recognition screens/surfaces, which turn the mechanical
energy of a touch into an electronic signal that is converted to an audio
file for analysis to determine position of the contact; and

e frustrated total internal reflection screens, which detect interruptions
in the total internal reflection light path.

[0040] Any of the above techniques, or any other known touch detection
technique, can be used in connection with the device of the present invention, to

detect user contact with screen 101, gesture area 102, or both.
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[0041] In one embodiment, the present invention can be implemented using a
screen 101 and/ or gesture area 102 capable of detecting two or more simultane-
ous touch points, according to techniques that are well known in the art. The
touch points can all be located on screen 101 or on gesture area 102, or some can
be located on each.

[0042] In one embodiment, the present invention can be implemented using
other gesture recognition technologies that do not necessarily require contact
with the device. For example, a gesture may be performed over the surface of a
device (either over screen 101 or gesture area 102), or it may begin over the sur-
face of a device and terminate with a touch on the device (either on screen 101 or
gesture area 102). It will be recognized by one with skill in the art that the tech-
niques described herein can be applied to such non-touch-based gesture recogni-
tion techniques.

[0043] Device 100 as shown in Fig. 2 also has a physical button 103. In one
embodiment, physical button 103 can be used to perform some common func-
tion, such as to return to a home screen or to activate a selected on-screen item.
Physical button 103 is not needed for the present invention, and is shown for il-
lustrative purposes only. In one embodiment, physical button 103 is touch sensi-
tive, so that the user’s gestures as entered in gesture area 102 and/or on screen
101 can be initiated on button 103 and/or can pass over button 103 as well. For

purposes of the following description, gesture area 102 will be considered to in-
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clude button 103 for embodiments where button 103 is touch-sensitive. In one
embodiment, such functionality is implemented using techniques described in
the above-cited related patent application.

[0044] In the example of Fig. 2, gesture area 102 is located immediately below
touch-sensitive screen 101, with no gap between screen 101 and gesture area 102.
This allows the user to enter touch commands such as gestures in gesture area
102 and/ or touch-sensitive screen 101, as well as to enter touch commands that
cross over from gesture area 102 to touch-sensitive screen 101, and vice versa.
Specific examples of such touch commands will be described in more detail be-
low.

[0045] One skilled in the art will recognize that gesture area 102 can be pro-
vided in any location with respect to screen 101 and need not be placed imme-
diately below screen 101 as shown in Fig. 2. In addition, there may be a gap be-
tween gesture area 102 and screen 101, without departing from the essential cha-
racteristics of the present invention. Where a gap is present, device 100 may
simply ignore the gap when interpreting touch commands that cross over from
gesture area 102 to touch-sensitive screen 101, and vice versa.

[0046] Gesture area 102 can be visibly delineated on the surface of device 100,
it desired, for example by an outline around gesture area 102, or by providing a

different surface texture, color, and/ or finish for gesture area 102 as compared
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with other surfaces of device 100. Such delineation is not necessary for operation
of the present invention.

[0047] Referring now to Figs. 1A through 1E, there are shown other examples
of device 100, wherein gesture area 102 surrounds touch-sensitive screen 101.
Such an arrangement allows the user to enter a touch command above, below, or
to either side of screen 101, as long as the command is entered within gesture
area 102. The touch command can cross over from gesture area 102 to touch-
sensitive screen 101, and vice versa; since gesture area 102 surrounds touch-
sensitive screen 101, the cross-over can take place at any edge of screen 101, and
is not limited to the bottom edge only.

[0048] Figs. 1A and 1E depict an embodiment where device 100 is a handheld
device. Fig. 1B depicts an embodiment where device 100 is a desktop computer
including separate keyboard 111, and gesture area 102 surrounds screen 101.

Fig. 1C depicts an embodiment where device 100 is a laptop computer, and ges-
ture area 102 surrounds screen 101. Fig. 1D depicts an embodiment where de-
vice 100 is a desktop computer, and gesture area 102 is disjoint, including a por-
tion that surrounds screen 101 and a portion above keyboard 111. One skilled in
the art will recognize that many other embodiments are possible.

[0049] Referring now to Fig. 3, there is shown another example of device 100,
wherein gesture area 102 surrounds touch-sensitive screen 101 and extends

across the entire front surface of device 100. Here, the user to enter a touch
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command at any location on the front surface of device 100, whether within or
outside screen 101. As with the arrangement of Fig. 2, the touch command can
cross over from gesture area 102 to touch-sensitive screen 101, and vice versa;
since gesture area 102 surrounds touch-sensitive screen 101, the cross-over can
take place at any edge of screen 101, and is not limited to the bottom edge only
[0050] For illustrative purposes, Fig. 3 depicts device 100 having three physi-
cal buttons 103. One skilled in the art will recognize that any number of such
buttons 103, or no buttons 103, can be included, and that the number of physical
buttons 103, if any, is not important to the operation of the present invention.
[0051] In general, the user can input a touch command on device 100 by any

of several methods, such as:

directly manipulate or activate an object displayed on screen 101;

¢ directly manipulate or activate an object displayed on screen 101, and
modify the manipulation or activation by contact within gesture area
102;

e perform a gesture within gesture area 102 and/or screen 101;

e perform a gesture within gesture area 102 and/or screen 101 and indi-

cate a target for the command by direct manipulation or activation on

screen 101; or

PLM5728 -16 -
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¢ perform a gesture within gesture area 102 and/or screen 101, wherein
the gesture inherently indicates a target for the command, by for ex-
ample, starting or ending on an object displayed on screen 101.

Examples

[0052] In one embodiment, as described above, the present invention pro-
vides a way to implement a vocabulary of touch commands including gestures
that are performed within gesture area 102, within screen 101, or on some com-
bination of the two. As mentioned above, gestures can also be performed over
the surface of gesture area 102 and/or screen 101, without necessarily contacting
these surfaces. The invention thus expands the available space and the vocabu-
lary of gestures over prior art systems.

[0053] Referring now to Figs. 4A through 4W, there are shown several exam-
ples of touch commands entered on device 100 by the above-listed mechanisms.
These examples are provided for illustrative purposes, and are not intended to
limit the scope of the invention as claimed. In the examples, device 100 is shown
having a screen 101 including several on-screen objects 401 such as icons. For
clarity of illustration, gesture area 102 is assumed to extend to the edges of device
100. A single physical button 103 is shown.

[0054] In one embodiment, device 100 allows for some variation in the angles
of gestures, so that the gestures need not be precisely horizontal or vertical to be

recognized. Device 100 is able to identify the user’s intent as a horizontal or ver-
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tical gesture, or other recognizable gesture, even if the user deviates from the de-
finitive, ideal formulation of the gesture.

[0055] In one embodiment, gestures can be recognized regardless of the cur-
rent orientation of device 100. Thus, a particular gesture would generally have
the same meaning whether device 100 is in its normal orientation or rotated by
180 degrees, 90 degrees, or some other amount. In one embodiment, device 100
includes orientation sensors to detect the current orientation according to well
known techniques.

Commands Performed within Gesture Area 102

[0056] In the example of Fig. 4A, the user performs a half-swipe left gesture
402A entirely within gesture area 102. This gesture 102A is indicated by an ar-
row in Fig. 4A, showing that the user has swiped across a portion of gesture area
102 without crossing over physical button 103. In one embodiment, such a ges-
ture 402A returns the user to a previous view within an application. The user
can perform the half-swipe left gesture 402A anywhere within gesture area 102;
the associated function does not require identification of any particular target on
screen 101.

[0057] In the example of Fig. 4B, the user performs an upward swipe gesture
402B starting within gesture area 102 and ending within screen 101. In one em-
bodiment, such a gesture 402A causes a Quick Launch bar to appear, allowing

the user to launch an application by tapping on an icon within the bar. The user
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can start the upward swipe gesture 402B anywhere within gesture area 102; the
associated function does not require identification of any particular target on
screen 101.

[0058] In the example of Fig. 4C, the user performs a full-swipe left gesture
402C entirely within gesture area 102, passing directly over button 103. In one
embodiment, such a gesture 402C returns the user to a previously viewed appli-
cation. The user can perform the long swipe left gesture 402C anywhere within
gesture area 102; the associated function does not require identification of any
particular target on screen 101. The user can pass directly over button 103 or can
swerve around it; either way, device 100 recognizes the intent of the user.
Another command, such as “next application”, can be performed in response to a
full-swipe right gesture (not shown).

[0059] In the example of Fig. 4D, the user performs a clockwise orbit gesture
402D entirely within gesture area 102. In one embodiment, such a gesture 402D
performs a zoom function. This gesture could also be used to scroll long lists, or
control playback of media such as in a physical “scrub’ controller for a video edit-
ing deck. In one embodiment, the user can perform the orbit gesture 402D any-
where within gesture area 102; in another embodiment, the gesture may have
different meaning depending on whether it circles button 103 or is performed in
some other part of gesture area 102. In one embodiment, an orbit gesture may

have a different meaning if performed in a counterclockwise direction. In gener-
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al, the orbit gesture 402D has an associated function that does not require identi-
fication of any particular target on screen 101.

Commands Performed on Touch-Sensitive Screen 101

[0060] The user can also initiate some commands by direct manipulation of
objects 401 on screen 101. Direct manipulation is particularly well-suited to
commands whose target is represented by an on-screen object 401. Examples are
discussed below.

[0061]  Focus/Act: The user can tap on an object 401 or on some other area of
screen 101 to focus the object 401 or screen area, or to perform an action identi-
fied by the object 401 or screen area, such as opening a document or activating an
application.

[0062] Referring now to Fig. 6, there is shown an example of a tap gesture
402AA to select an item 602 in a list 601 currently displayed on screen 101.

[0063] Select/Highlight: Referring now to Fig. 4E, the user can perform a
“press and hold” action on an object 401C, by maintaining contact at a location
402E within object 401C for at least some predetermined period of time, such as
500 milliseconds. In one embodiment, this selects or highlights object 401C, and
de-selects any other objects 401B that may have previously been selected. A se-
lected or highlighted object 401C is thereby identified as a target for a subsequent
command. In the example, a highlighted object 401 is denoted by a heavy out-

line.
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[0064] In one embodiment, a modifier key, such as a shift key, is provided.
Moditier key may be physical button 103, or some other button (not shown).
Certain commands performed in touch-sensitive screen 101 can be modified by
performing the command while holding down the modifier key, or by pressing
the modifier key prior to performing the command.

[0065] For example, the user can perform a shift-tap on an object 401 by tap-
ping on an object 401 or on some other area of screen 101 while holding the mod-
ifier key. In one embodiment, this selects or highlights an object 401, without de-
selecting any other objects 401 that may have previously been selected.

[0066] The modifier key can also be used to perform a shift-drag command.
While holding the modifier key, the user drags across a range of objects 401 to
select a contiguous group, as shown in Fig. 4F. In the example, the user performs
a shift-drag gesture 402F over objects 401A, 401B, and 401C causing those three
objects to be selected or highlighted. In one embodiment, a rectangle 433 or oth-
er indicator can optionally be shown around the objects 401 being selected. Any
previously selected objects 401 remain selected. In one embodiment, as shown in
Fig. 4G, if the first object 401A covered by the drag is already selected, then the
drag gesture 402F de-selects the objects 401 as the user shift-drags across them,
and any already unselected objects 401 remain unselected.

[0067] Referring now to Figs. 8A and 8B, there is shown an example of a tap,

hold, and release gesture 402CC to perform an edit operation on item 602. After
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the user has performed gesture 402CC, a text field 801 is displayed. This allows
the user to edit item 602 in place. The user can commit the edit by tapping out-
side text field 801, navigating away from the page, or pressing an Enter button
(not shown).

[0068] In one embodiment, a button can be shown, to provide access to a
screen for performing more detailed editing operations. Referring now to Fig. 9,
there is shown an example of a user’s interaction with edit button 901. Edit but-
ton 901 is shown adjacent to item 602. The user can tap on edit button 901 to go
to an edit page (not shown) for item 602.

[0069] Scroll: Referring now to Fig. 4H, the user can perform a drag-scroll
operation by performing a drag gesture 402H (also referred to as a flick gesture)
across screen 101 in a direction that supports scrolling for the current state of the
display. In one embodiment, the drag must start moving immediately upon con-
tact with screen 101, in order to be recognized as a scroll. The current display
scrolls by an amount proportional to the distance moved by the user’s finger, as
shown in the right side of Fig. 4H. In one embodiment, the scroll amount can be
adjusted or dampened as appropriate.

[0070] The user can also flick across screen 101 in a direction that supports
scrolling for the current state of the display. In one embodiment, the flick must
start immediately upon contact with screen 101, and the user’s finger must leave

the surface of screen 101 before stopping movement, in order to be recognized as
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a flick. The current display scrolls by an amount proportional to the speed and
distance which the user flicked. A drag-scroll may be converted into a flick by
lifting the finger before coming to a rest.

[0071]  If the display on screen 101 is already scrolling, then a tap or drag im-
mediately interrupts the current scroll. If the user tapped, the current scroll
stops. If the user dragged, a new drag-scroll is initiated.

[0072] Referring now to Fig. 7, there is shown an example of a flick gesture
402BB to cause list 601 currently displayed on screen 101 to scroll upwards.
[0073] Next/Previous: In certain contexts, the user can drag across screen 101
horizontally to show the next or previous item in a sequence of items. This can be
distinguished from a drag scroll by being executed perpendicular to the axis of
scrolling.

[0074] Zoom: Referring now to Fig. 4], the user can cause an onscreen object
401C, or the entire display area shown in screen 101, to zoom in or out by placing
two fingers on screen 101 and bringing them apart or drawing them together.
The display is scaled as though the fingers were affixed to reference points on the
display.

[0075] In one embodiment, the user can also double-tap (tap twice within
some period of time) on a desired center point of a zoom operation. This causes
the display to zoom in by a predetermined amount. In one embodiment, if the

user taps on gesture area 102, the display zooms out by a predetermined amount.
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[0076] Fit: Referring now to Fig. 4K, in one embodiment, if the user double-
taps (tap twice within some period of time) at a location 402K on an object 401C
displayed on screen 101, the display zooms in so that the object 401C fills screen
101. As shown in Fig. 4L, if the object 401C is already zoomed to fit, then the
double-tap command at a location 402L within the object 401C returns the object
401C to its previous size.

[0077] Text Navigation: Referring now to Fig. 4M, when text is displayed on
screen 101, such as in text edit field 407, the user can tap at a position 402L in
field 407. A text cursor 408 moves to the tapped location.

[0078] Referring now to Fig. 4N, if the user holds on a position in text field
407 for a short period of time (such as 500 ms or more), and then performs a ges-
ture 402N to move to another location within field 407, cursor 408 moves within
tield 407, following the position of the user’s finger. Lifting the finger leaves cur-
sor 408 at its last position, as shown in the right side of Fig. 4N. In one embodi-
ment, a user can navigate within text, or move an onscreen object, using relative
motion. The movement of the object being moved (text cursor or selected object)
is relative to the motion of the user’s finger (onscreen or off). Thus, the object
does not jump to the location of the user’s finger, but rather it moves in the same
direction as the motion of the user’s finger, and the magnitude of the movement
is proportional (either linearly or by some scaled factor) to the magnitude of the

motion of the user’s finger. The object movement can be scaled by a factor or fac-
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tors (such as for example speed, distance, fixed ratio, or the like) or even in-
verted.

[0079] Mowve: Referring now to Fig. 4P, there is shown an example of a tech-
nique for moving an object 401 according to one embodiment. The user holds on
a position in object 401A for a short period of time (such as 500 ms or more), and
then performs a gesture 402P to move to another location on screen 101. Object
401A moves, following the position of the user’s finger. Lifting the finger leaves
object 401A at its last position, as shown in the right side of Fig. 4P.

[0080] In one embodiment, if, while performing the gesture 402P, the user
drags the object 401A over a valid target object 401 that can act on or receive the
dragged object 401A, visual feedback is provided to indicate that the potential
target object 401 is a valid target. For example, the potential target object 401
may be momentarily highlighted while the dragged object 401A is positioned
over it. If the user ends gesture 402P while the dragged object 401A is over a va-
lid target object 401, an appropriate action is performed: for example, the
dragged object 401A may be inserted in the target object 401, or the target object
401 may launch as an application and open the dragged object 401.

[0081] Ina list view, a move operation can cause items in the list to be reor-
dered. Referring now to Figs. 10A and 10B, there is shown an example of a tap,

hold, and drag gesture to reorder items in a list. A user performs a tap, hold and
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drag gesture 402DD on item 602, as shown in Fig. 10A. After the user completes
the drag operation, item 602 is shown at its new position, as shown in Fig. 10B.
[0082] Delete: The user can delete an item by performing a swipe gesture to
drag the item off screen 101. Referring now to Figs. 11A through 11E, there is
shown an example of a swipe gesture 402EE to delete an item 602 from a list 601.
The user begins swipe gesture 402EE in Fig. 11A and continues it in Fig. 11B.
Once item 602 has been dragged off screen 101, the user is prompted to confirm
the delete operation. As shown in Fig. 11C, this prompt can take the form of a
Delete button 1101; a Cancel button 1102 is also provided, in case the user wishes
to cancel the delete operation. If the user confirms the operation by tapping De-
lete button 1101, item 602 is deleted and no longer appears on list 601.

[0083] AsshowninFig. 11D, in one embodiment, a message 1104 appears in-
forming the user that item 602 has been deleted, and an Undo button 1103 is
provided to give the user an opportunity to undo the deletion. In one embodi-
ment, message 1104 and button 1103 only appear for a fixed period of time (for
example, three seconds), after which message 1104 and button 1103 disappear,
and the bottom portion of the list moves up to fill the space, as shown in Fig. 11E.
In another embodiment, no confirmation is displayed; rather, when the user
swipes an item off list 601, the display of Fig. 11E is shown.

[0084] Another example of swipe gesture 402EE is shown in Figs. 12A

through 12D, in the context of an email application where items 602 are email
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messages. The user begins swipe gesture 402EE in Fig. 12A and continues it in
Fig. 12B. Fig. 12C depicts Delete button 1101 and Undo button 1102 (which per-
forms the same function as Cancel button 1102 in Fig. 11C), giving the user an
opportunity to confirm or cancel the delete operation. Fig. 12D depicts message
1104 informing the user that item 602 has been deleted, as well as Undo button
1103 to give the user an opportunity to undo the deletion.
[0085] One skilled in the art will recognize that other gestures 402 may be
performed on screen 101, according to well-known techniques of direct manipu-
lation in connection with touch-sensitive screens and objects displayed thereon.
Commands Performed by Combining Gestures in Gesture Area 102 with Input
on Touch-Sensitive Screen 101
[0086] In one embodiment, the device of the present invention recognizes
commands that are activated by combining gestures 402 in gesture area 102 with-
in input on touch-sensitive screen 101. Such commands may be activated by, for
example:

* Beginning a gesture in gesture area 102 and completing it on touch-

sensitive screen 101;
* Beginning a gesture on touch-sensitive screen 101 and completing it in

gesture area 102;
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* Performing a multi-part gesture that involves at least one contact with
gesture area 102 followed by at least one contact with touch-sensitive
screen 101;

* Performing a multi-part gesture that involves at least one contact with
touch-sensitive screen 101 followed by at least one contact with gesture
area 102; and

¢ Performing a gesture that involves substantially simultaneous or con-
temporaneous contact with touch-sensitive screen 101 and gesture area
102 (for example, a component of the gesture is performed on screen
101 while another component of the gesture is performed on gesture
area 102).

[0087] One example of such a gesture 402 is to perform any of the previously-
described gestures on screen 101 while also touching gesture area 102. Thus, the
contact with gesture area 102 serves as a modifier for the gesture 402 being per-
formed on screen 101.

[0088] Another example is to perform one of the previously-described ges-
tures in gesture area 102, while also touching an object 401 on screen 101. Thus,
the contact with the object 401 serves as a modifier for the gesture 402 being per-
formed in gesture area 102.

[0089] Insome embodiments, the display changes while a user is in the

process of performing a gesture in gesture area 102, to reflect current valid tar-
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gets for the gesture. In this manner, when a user begins a gesture in gesture area
102, he or she is presented with positive feedback that the gesture is recognized
along with an indication of valid targets for the gesture.

[0090] Referring now to Fig. 4Q, there is shown an example. The user holds
one finger at location 402QA in gesture area 102 while dragging another finger
on screen 101, performing gesture 402QB. This causes object 401A, (or a cursor
or other on-screen item) to be dragged along with the second finger. When the
second finger is removed from screen 101, object 401A or the other on-screen
item is dropped, as shown in the right side of Fig. 4Q. Thus, the finger in gesture
area 102 acts as a modifier, obviating the need for the user to hold the second
finger on the on-screen item in order to initiate a drag operation. In other embo-
diments, holding a finger in gesture area 102 while performing a gesture on
screen 101 causes the screen gesture to be modified from its normal function in
some other way.

[0091]  Alternatively, the use can perform a two-part gesture sequence: a tap
gesture 402 in gesture area 102, followed by a tap, drag, or other gesture 402 on
an on-screen object 401 or other area of screen 101 so as to identify the intended
target of the gesture sequence. In one embodiment, the user can perform the tap
gesture 402G anywhere within gesture area 102; in another embodiment, the ges-
ture may have different meaning depending on where it is performed. In one

embodiment, the sequence can be reversed, so that the target object 401 can be
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identified first by a tap on screen 101, and the action to be performed can be indi-
cated subsequently by a gesture 402 in gesture area 102.

[0092] Referring now to Fig. 4R, there is shown another example of a gesture
sequence having gesture components that can be performed sequentially or si-
multaneously. In the example of Fig. 4R, the user performs a horizontal scratch
gesture 402RB within gesture area 102, and a tap gesture 402RA on an on-screen
object 401. In one embodiment, gesture 402RB indicates a delete command and
gesture 402RA identifies the target 401 of the command. In one embodiment, the
user can perform the horizontal scratch gesture 402RB anywhere within gesture
area 102; in another embodiment, the gesture may have different meaning de-
pending on where it is performed. In one embodiment, the sequence can be per-
formed in either order, so that the target 401 can be specified by gesture 402RA
either before or after the scratch gesture 402RB is performed. In yet another em-
bodiment, the gestures 402RA and 402RB can be performed contemporaneously
(for example, the user might hold a finger at location 402RA while performing
scratch gesture 402RB).

[0093] Referring now to Fig. 4S, there is shown an example of a gesture 402
that begins in gesture area 102 and is completed on touch-sensitive screen 101. In
the example of Fig. 45, the user performs a clockwise orbit gesture 402S starting
within gesture area 102 and ending on an on-screen object 401. Thus, on-screen

object 401 is identified as the target of the command. In one embodiment, such a

PLM5728 -30-

Page 33 of 74



gesture 402S can perform a scale or zoom object function. In one embodiment,
the user can begin the orbit gesture 4025 anywhere within gesture area 102; in
another embodiment, the gesture may have different meaning depending on
whether it circles button 103 or is performed in some other part of gesture area
102. In one embodiment, an orbit gesture may have a different meaning if per-
formed in a counterclockwise direction.

[0094] In the example of Fig. 4T, the user performs a horizontal scratch ges-
ture 402T starting within gesture area 102 and ending on an on-screen object 401.
Thus, on-screen object 401 is identified as the target of the command. In one em-
bodiment, such a gesture 402T can perform a delete function. The user can begin
the horizontal scratch gesture 402T anywhere within gesture area 102, as long as
the resultant gesture 402T is recognizable as a horizontal scratch, and as long as
the gesture 402T ends at the desired location to identify the correct on-screen ob-
ject 401 as a target.

[0095] Fig. 4U is similar to Fig. 4T, but illustrates the horizontal scratch ges-
ture 402T being initiated in an area of gesture area 102 above screen 101 and end-
ing on an on-screen object 401.

[0096] Additional examples are shown in Figs. 4V and 4W. In the example of
Fig. 4V, the user performs a swipe up gesture 402V starting within gesture area
102 and ending on an on-screen object 401. Thus, on-screen object 401 is identi-

tied as the target of the command. In one embodiment, such a gesture 402V can
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perform an “open this target” function. The user can begin the swipe up gesture
402V anywhere within gesture area 102, as long as the resultant gesture 402Vis
recognizable as an upward swipe, and as long as the gesture 402V ends at the
desired location to identify the correct on-screen object 401 as a target.

[0097] In the example of Fig. 4W, the user performs a half-swipe left gesture
402W starting within a portion of gesture area 102 adjacent to screen 101, and
ending within screen 101. This example illustrates a situation where the gesture
402W extends onto screen 101, but no object is currently located at the ending
point of the gesture 402W. Thus, contrary to the example of Fig. 4V, here no on-
screen object is identified as the target of the command. Accordingly, such a ges-
ture 402W might returns the user to a previous view within an application, as
described above for gesture 402A in Fig. 4A.

[0098] In one embodiment, a gesture performs the same function whether en-
tered entirely within gesture area 102 (as in Fig. 4A) or entered partially in ges-
ture area 102 and partially on screen 101. As with Fig. 4A, the user can perform
the half-swipe left gesture 402W beginning anywhere within gesture area 102. In
some embodiments, the same gesture 402W can be performed within screen 101,
or beginning within screen 101 and ending in gesture area 102, as long as the
area of screen 101 in which gesture 402W is initiated does not contain an activat-
able object 401 (or as long as there is no ambiguity as to the function the user in-

tends to activate).
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Method

[0099] Referring now to Fig. 5, there is shown a flowchart depicting a method
of operation for the present invention, according to one embodiment.

[0100] The user provides input in the form of contact with gesture area 102
and/ or contact with touch-sensitive screen 101. As described above, if both sur-
faces are touched, the contact with gesture area 102 can precede or follow the
contact with touch-sensitive screen 101, or the two touches can take place sub-
stantially simultaneously or contemporaneously.

[0101]  If device 100 detects 501 contact with gesture area 102, it identifies 502
a command associated with the gesture the user performed in touching gesture
area 102. Then, if device 100 detects 503A contact with touch-sensitive screen
101, it executes 504 a command identified by the contact with gesture area 102
and with touch-sensitive screen 101. For example, the gesture area 102 gesture
may identify the command and the screen 101 gesture may specify a target for
the command, as described in more detail above. If, in 503A, device 100 does not
detect contact with touch-sensitive screen 101, it executes 505 a command identi-
fied by the contact with gesture area 102.

[0102] If, in 501, device 100 does not detect contact with gesture area 102, but
it detects 503B contact with touch-sensitive screen 101, it executes 506 a com-

mand identified by the contact with touch-sensitive screen 101. For example,
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screen 101 gesture may specify an action and a target by direct manipulation
such as by tapping, as described in more detail above.
[0103] If device 100 does not detect 501 contact with gesture area 102 and

does not detect 503B contact with screen 101, no action is taken 507.

[0104] As can be seen from the above description, the present invention pro-
vides several advantages over prior art devices employing touch-sensitive sur-
faces and screens. By employing the techniques described above, the present in-
vention simplifies operation of the device, and provides the potential to offer a
user a large vocabulary of possible actions in a compact space. For example, be-
ginners can use direct manipulation as the primary input mechanism, while ex-

pert users can use gestures.

[0105] The present invention has been described in particular detail with re-
spect to one possible embodiment. Those of skill in the art will appreciate that
the invention may be practiced in other embodiments. First, the particular nam-
ing of the components, 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 may have different
names, formats, or protocols. Further, the system may be implemented via a

combination of hardware and software, as described, or entirely in hardware
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elements, or entirely in software elements. Also, the particular division of func-
tionality between the various system components described herein is merely ex-
emplary, and not mandatory; functions performed by a single system component
may instead be performed by multiple components, and functions performed by
multiple components may instead be performed by a single component.

[0106] Reference herein to “one embodiment”, “an embodiment”, or to “one
or more embodiments” means that a particular feature, structure, or characteris-
tic described in connection with the embodiments is included in at least one em-
bodiment of the invention. Further, it is noted that instances of the phrase “in
one embodiment” herein are not necessarily all referring to the same embodi-
ment.

[0107] Some portions of the above are presented in terms of algorithms and
symbolic representations of operations on data bits within a computer memory.
These algorithmic descriptions and representations 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. An algorithm is here, and generally, con-
ceived to be a self-consistent sequence of steps (instructions) leading to a desired
result. The steps are those requiring physical manipulations of physical quanti-
ties. Usually, though not necessarily, these quantities take the form of electrical,

magnetic or optical signals capable of being stored, transferred, combined, com-

pared and otherwise manipulated. It is convenient at times, principally for rea-
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sons of common usage, to refer to these signals as bits, values, elements, symbols,
characters, terms, numbers, or the like. Furthermore, it is also convenient at
times, to refer to certain arrangements of steps requiring physical manipulations
of physical quantities as modules or code devices, without loss of generality.
[0108] It should be borne in mind, however, that all of these and similar terms
are to be associated with the appropriate physical quantities and are merely con-
venient labels applied to these quantities. Unless specifically stated otherwise as
apparent from the following discussion, it is appreciated that throughout the de-
scription, discussions utilizing terms such as “processing” or “computing” or
“calculating” or “displaying” or “determining” or the like, refer to the action and
processes of a computer system, or similar electronic computing module and/or
device, that manipulates and transforms data represented as physical (electronic)
quantities within the computer system memories or registers or other such in-
formation storage, transmission or display devices.

[0109] Certain aspects of the present invention include process steps and in-
structions described herein in the form of an algorithm. It should be noted that
the process steps and instructions of the present invention can be embodied in
software, firmware or hardware, and when embodied in software, can be down-
loaded to reside on and be operated from different platforms used by a variety of

operating systems.
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[0110] The present invention also relates to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the required
purposes, or it may comprise a general-purpose computer selectively activated
or reconfigured by a computer program stored in the computer. Such a comput-
er program may be stored in a computer readable storage medium, such as, but
is not limited to, any type of disk including tloppy disks, optical disks, CD-
ROMs, magnetic-optical disks, read-only memories (ROMs), random access
memories (RAMs), EPROMs, EEPROMs, magnetic or optical cards, application
specific integrated circuits (ASICs), or any type of media suitable for storing elec-
tronic instructions, and each coupled to a computer system bus. Further, the
computers referred to herein may include a single processor or may be architec-
tures employing multiple processor designs for increased computing capability.
[0111]  The algorithms and displays presented herein are not inherently re-
lated to any particular computer, virtualized system, or other apparatus. Various
general-purpose systems may also be used with programs in accordance with the
teachings herein, or it may prove convenient to construct more specialized appa-
ratus to perform the required method steps. The required structure for a variety
of these systems will be apparent from the description above. In addition, the
present invention is not described with reference to any particular programming
language. It will be appreciated that a variety of programming languages may

be used to implement the teachings of the present invention as described herein,
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and any references above to specific languages are provided for disclosure of
enablement and best mode of the present invention.

[0112] While the invention has been described with respect to a limited num-
ber of embodiments, those skilled in the art, having benefit of the above descrip-
tion, will appreciate that other embodiments may be devised which do not de-
part from the scope of the present invention as described herein. In addition, it
should be noted that the language used in the specification has been principally
selected for readability and instructional purposes, and may not have been se-
lected to delineate or circumscribe the inventive subject matter. Accordingly, the
disclosure of the present invention is intended to be illustrative, but not limiting,

of the scope of the invention, which is set forth in the claims.
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Claims

What is claimed is:

1. A device for accepting gesture commands from a user, comprising:

a touch-sensitive display screen occupying a portion of a front surface of
the device, adapted to detect user contact and to display at least
one directly-manipulable object;

a touch-sensitive gesture area occupying a portion of the front surface of
the device, adapted to detect user contact; and

a processor, coupled to the display screen and to the gesture area, adapted
to interpret a plurality of gesture commands, the plurality of
gesture commands comprising at least one command specified
by user contact with both the touch-sensitive gesture area and

the display screen.

2. The device of claim 1, wherein at least one command is specified by
combination of a gesture performed within the gesture area and a direct manipu-

lation of at least one object displayed on the display screen.

3. The device of claim 2, wherein:
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the user contact with the touch-sensitive gesture area specifies an action to
be performed; and
the user contact with the display screen specifies an object on which the

action is to be performed.

4. The device of claim 2, wherein:
the user contact with the display screen specifies a command; and
the user contact with the touch-sensitive gesture area modifies the com-

mand.

5. The device of claim 2, wherein the gesture and the direct manipulation

are at least partially contemporaneous.

6. The device of claim 2, wherein the gesture and the direct manipulation

are substantially simultaneous.

7. The device of claim 2, wherein the combination of the gesture and the
direct manipulation comprises at least one selected from the group consisting of:
at least one gesture performed within the gesture area followed by at least
one direct manipulation of at least one object displayed on the

display screen; and
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at least one direct manipulation of at least one object displayed on the dis-
play screen followed by at least one gesture performed within

the gesture area.

8. The device of claim 1, wherein at least one command is specified by at
least one selected from the group consisting of:
at least one gesture initiated within the gesture area and completed on the
display screen; and
at least one gesture initiated on the display screen and completed within

the gesture area.

9. The device of claim 1, wherein the plurality of gesture commands fur-
ther comprises:
at least one command specified by direct manipulation of at least
one object displayed on the display screen; and
at least one command specified by a gesture performed within the

touch-sensitive gesture area.

10. The device of claim 1, wherein the plurality of gesture commands

control operation of a software application running on the device.

11. The device of claim 1, wherein the gesture area is adjacent to the dis-

play screen.
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12. The device of claim 1, wherein the gesture area adjoins the display

screen.

13. The device of claim 1, wherein the gesture area surrounds the display

screen.

14. The device of claim 1, wherein the gesture area occupies substantially
the entire portion of the front surface of the device not occupied by the display

screen.

15. The device of claim 1, further comprising:
at least one physical button positioned within the front surface of the de-
vice;

wherein the gesture area surrounds the physical button.

16. The device of claim 15, wherein the at least one physical button is

touch-sensitive.

17. The device of claim 15, the display screen and the gesture area detect

user contact by detecting changes in a capacitance field.

18. A method for accepting gesture commands from a user, comprising:
displaying at least one directly-manipulable object on a touch-sensitive

display screen occupying a portion of a front surface of a device;
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detecting user gestures entered by contact with both the touch-sensitive
display screen and a touch-sensitive gesture area occupying a
portion of the front surface of the device;

interpreting the detected user gestures; and

performing actions responsive to the interpreted gestures.

19. The method of claim 18, wherein at least one gesture comprises at
least one action performed within the touch-sensitive gesture area and a direct

manipulation of at least one object displayed on the display screen.

20. The method of claim 18, wherein at least one user gesture comprises
at least one selected from the group consisting of:
at least one gesture initiated within the gesture area and completed on the
display screen; and
at least one gesture initiated on the display screen and completed within

the gesture area.

21. A computer program product for accepting gesture commands from a
user, comprising:

a computer-readable storage medium; and

computer program code, encoded on the medium, programmatically con-

figured to perform the steps of:
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displaying at least one directly-manipulable object on a touch-
sensitive display screen occupying a portion of a front
surface of a device;

detecting user gestures entered by contact with both the touch-
sensitive display screen and a touch-sensitive gesture
area occupying a portion of the front surface of the de-
vice;

interpreting the detected user gestures; and

performing actions responsive to the interpreted gestures.

22. The computer program product of claim 21, wherein at least one ges-
ture comprises at least one action performed within the touch-sensitive gesture
area and a direct manipulation of at least one object displayed on the display

screen.

23. The computer program product of claim 21, wherein at least one user
gesture comprises at least one selected from the group consisting of:
at least one gesture initiated within the gesture area and completed on the
display screen; and
at least one gesture initiated on the display screen and completed within

the gesture area.

24. A device for accepting gesture commands from a user, comprising;:
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a display screen occupying a portion of a front surface of the device,
adapted to detect user gestures and to display at least one di-
rectly-manipulable object;

a gesture area occupying a portion of the front surface of the device,
adapted to detect user gestures; and

a processor, coupled to the display screen and to the gesture area, adapted
to interpret a plurality of gesture commands, the plurality of
gesture commands comprising at least one command specified
by user interaction with both the gesture area and the display

screen.

25. The device of claim 24, wherein:

the display screen is adapted to detect user gestures performed proximate
to the surface of the display screen; and

the gesture area is adapted to detect user gestures performed proximate to

the surface of the gesture area.

26. The device of claim 24, wherein at least one command is specified by
combination of a gesture performed proximate to the gesture area and a direct

manipulation of at least one object displayed on the display screen.

27. The device of claim 26, wherein:
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a gesture performed proximate to the touch-sensitive gesture area speci-
fies an action to be performed; and
a gesture performed proximate to the display screen specifies an object on

which the action is to be performed.

28. The device of claim 26, wherein:

a gesture performed proximate to the display screen specifies a command;
and

a gesture performed proximate to the touch-sensitive gesture area mod-

ifies the command.

29. A method for accepting gesture commands from a user, comprising:

displaying at least one directly-manipulable object on a display screen oc-
cupying a portion of a front surface of a device, the display
screen being adapted to detect user gestures;

detecting user gestures proximate to both the touch-sensitive display
screen and a gesture area occupying a portion of the front sur-
face of the device, the gesture area being adapted to detect user
gestures;

interpreting the detected user gestures; and

performing actions responsive to the interpreted gestures.
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30. The method of claim 29, wherein at least one gesture comprises at
least one action performed within the gesture area and a direct manipulation of

at least one object displayed on the display screen.

31. A computer program product for accepting gesture commands from a
user, comprising:
a computer-readable storage medium; and
computer program code, encoded on the medium, programmatically con-
figured to perform the steps of:
displaying at least one directly-manipulable object on a display
screen occupying a portion of a front surface of a device,
the display screen being adapted to detect user gestures;
detecting user gestures proximate to both the touch-sensitive dis-
play screen and a gesture area occupying a portion of the
front surface of the device, the gesture area being
adapted to detect user gestures;
interpreting the detected user gestures; and

performing actions responsive to the interpreted gestures.

32. The computer program product of claim 31, wherein at least one ges-
ture comprises at least one action performed within the gesture area and a direct

manipulation of at least one object displayed on the display screen.
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EXTENDED TOUCH-SENSITIVE CONTROL AREA FOR

ELECTRONIC DEVICE

Abstract of the Disclosure

A touch-sensitive display screen is enhanced by a touch-sensitive control
area that extends beyond the edges of the display screen. The touch-sensitive
area outside the display screen, referred to as a “gesture area,” allows a user to
activate commands using a gesture vocabulary. In one aspect, the present inven-
tion allows some commands to be activated by inputting a gesture within the
gesture area. Other commands can be activated by directly manipulating on-
screen objects. Yet other commands can be activated by beginning a gesture
within the gesture area, and finishing it on the screen (or vice versa), and/or by
performing input that involves contemporaneous contact with both the gesture

area and the screen.
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