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MULTI-TOUCH GRAPHICAL USER
INTERFACE FOR INTERACTING WITH
MENUS ON A HANDHELD DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims benefit of U.S. provisional
patent application Ser. No. 61/254,576, filed on Oct. 23, 2009,
which is hereby incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention generally relates to graphical

user interfaces and, more specifically, to a multi-touch based
graphical user interface for interacting with menus on a hand-
held device.

[0004] 2. Description of the Related Art

[0005] A conventional handheld electronic device may
include a multi-touch screen that displays graphical data and
allows a user to interact with the graphical data. Multi-touch
screen devices may display a graphical user interface (GUI)
on the multi-touch screen with which the user interacts by
touching graphical elements of the GUI displayed on the
multi-touch screen. The user may input commands and/or
data to various applications that execute on the multi-touch
screen device via different GUIs associated with the various
applications.

[0006] However, multi-touch screen devices are typically
small enough to fit in one hand and, consequently, the multi-
touch screen is usually correspondingly small. Thus, when
the user interacts with a GUI displayed on the multi-touch
screen, any data that is also being displayed on the multi-
touch screen may be obscured by the various graphical ele-
ments of the GUI, such as GUI menus. In this situation, the
workflow of the user may be disrupted.

[0007] As the foregoing illustrates, whatis needed in the art
is a more effective way to display, activate and interact GUIs
on multi-touch screens.

[0008] One embodiment of the invention provides a com-
puter-implemented method for interacting with a graphical
user interface (GUI) displayed on a multi-touch surface. The
method includes segmenting the GUI into a first portion and
a second portion, wherein the first portion and second portion
do not overlap, causing an activation area to be displayed that
overlaps at least a portion of the GUI, determining that a user
input is selecting the activation area based on a first user input
and, in response, causing a first GUI menu strip to be dis-
played that overlaps the second portion of the GUI.

[0009] One advantage of embodiments of the invention is
that the input capabilities of the multi-touch surface are sig-
nificantly expanded as a result of menu strips that are overlaid
onto one or more GUI objects.

[0010] Another advantage of embodiments of the invention
is that the GUI can be easily activated by the non dominant
hand holding the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] So that the manner in which the above recited fea-
tures of the present invention can be understood in detail, a
more particular description of the present invention, briefly
summarized above, may be had by reference to embodiments,
some of which are illustrated in the appended drawings. It is
to be noted, however, that the appended drawings illustrate
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only typical embodiments of the present invention and are
therefore not to be considered limiting of its scope, for the
present invention may admit to other equally effective
embodiments.

[0012] FIG. 1 illustrates a computer system configured to
implement one or more aspects of the present invention;
[0013] FIGS. 2A-2B depict conceptual diagrams of a tech-
nique for establishing and interacting with one or more GUI
menu strips, according to various embodiments of the present
invention;

[0014] FIG. 3 depicts a conceptual diagram of a technique
for establishing and interacting with GUI menu strips using
one or more fingers and a stylus, according to one embodi-
ment of the present invention;

[0015] FIGS. 4A-4B depict conceptual diagrams of mul-
tiple activation areas, according to various embodiments of
the present invention; and

[0016] FIG. 5 is a flow diagram of method steps for inter-
acting with various GUI menus and elements using a multi-
touch screen, according to one embodiment of the present
invention.

DETAILED DESCRIPTION

[0017] In the following description, numerous specific
details are set forth to provide a more thorough understanding
of'the present invention. However, it will be apparent to one of
skill in the art that the present invention may be practiced
without one or more of these specific details. In other
instances, well-known features have not been described in
order to avoid obscuring the present invention.

[0018] FIG. 1 illustrates a system 100 configured to imple-
ment one or more aspects of the present invention. The system
100 includes, without limitation, a central processing unit
(CPU) 130, a system memory 110, a graphics processing unit
(GPU) 134, a GPU memory 120, a memory bridge 105, a
system drive 140, a device bridge 142, a network interface
144, input devices 154, and a display unit 150.

[0019] The CPU 130 communicates with the system
memory 110 via the memory bridge 105, which may be, e.g.,
a Northbridge device or subsystem. System memory 110 is
configured to store application programs, as well as data used
by or generated by the CPU 130. System memory 110 is
coupled to the memory bridge 105 via a system memory bus
146. The memory bridge 105 is coupled to the GPU 134 viaa
GPU system bus 148. The GPU system bus 148 may comprise
any technically feasible data interconnect, such as the well-
known personal computer interconnect (PCI) express bus.
The memory bridge 105 is also coupled to the device bridge
142 using an interconnect system such as PCI. The GPU 134
conventionally incorporates real time image rendering means
for rendering both three-dimensional (3D) and two-dimen-
sional (2D) images. The GPU 134 delivers pixel data to dis-
play unit 150. The GPU 134 is coupled to the GPU memory
120 included in the system memory 110. The GPU memory
120 may be configured to store data used by or generated by
the GPU 134. Data stored within the GPU memory 120 passes
through the GPU 134 and the memory bridge 105 when
accessed by the CPU 130. In some embodiments, the inte-
grated circuit implementing the CPU 130, the memory bridge
105, and the GPU 134 may be isolated from one another using
separate blocks.

[0020] The device bridge 142 is coupled to a system drive
140, a network interface 144, input devices 154, and the
display unit 150. The system drive 140—which is typically a
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non-volatile drive (e.g. flash drive)—provides mass storage
of programs and data. The network interface 144 provides
network connectivity to other computers using a local area
network (LAN) interface using any suitable technology, such
as an Ethernet or wireless connection. Communication paths
interconnecting the various components in FIG. 1 may be
implemented using any suitable protocols, such as PCI (Pe-
ripheral Component Interconnect), PCI Express (PCI-E),
AGP (Accelerated Graphics Port), HyperTransport, Quick
Path Interconnect, or any other bus or point-to-point commu-
nication protocol(s), and connections between different
devices may use different protocols as is known in the art.
[0021] The display unit 150 includes a multi-touch screen
152, which may be configured to interpret a capacitive-touch
input, camera generated images, or any other technically-
feasible technology used for sensing multi-finger and multi-
hand inputs. In other embodiments, a multi-touch input
device, such as a multi-touch touchpad, is separate from the
display unit 150. The multi-touch screen 152 is an input/
output device that both displays graphical data and receives
input. The multi-touch screen 152 may receive input when
contacted by a stylus or the finger of the user, among other
things. In one embodiment, the multi-touch screen 152
detects input via a plurality of pressure sensors embedded in
the multi-touch screen 152. In another embodiment, the
multi-touch screen 152 may detect input via a plurality of
capacitors embedded in the multi-touch screen 152. Those
skilled in the art will recognize that the multi-touch screen
152 may receive input based on any multi-touch screen
related technology. Input received by the multi-touch screen
is referred to herein as “touch events,” which occur when the
user touches the multi-touch screen 152 (e.g., with a stylus or
finger). The multi-touch screen 152 may detect any number of
separate touch events simultaneously. The multi-touch screen
152 is configured to transmit touch events to the CPU 130, the
input devices 154, and/or the system memory 110.

[0022] The input devices 154 include various input devices
such as microphones, digital cameras, keyboards, and but-
tons, among others, as well as various output devices, such as
speakers, force generators, and light-emitting diodes (LEDs),
among others. The input devices 154 are configured to read
and/or write data to system memory 110 and receive data
from and/or transmit data to CPU 130.

[0023] Application programs 112 are stored in the system
memory 110 and may be any type of software applications,
including word processing applications, computer-aided
design (CAD) applications, photo capture applications, photo
editing applications, and so forth. The application programs
112 cause the multi-touch screen 152 to display application
data associated with the application programs 112 within the
multi-touch screen 152. The user may interact with the appli-
cation programs 112 by touching the multi-touch screen 152
(with a stylus, finger, etc.), thereby causing a touch event to
occur. The application program 112 may update the applica-
tion data based on touch events received from the multi-touch
screen 152.

[0024] FIGS. 2A-2B depict conceptual diagrams of a tech-
nique for establishing and interacting with one or more GUI
menu strips, according to various embodiments of the present
invention. As shown, the multi-touch screen 152 displays the
GUI 204, which includes a GUI element 208. The user may
establish touch events through press-and-hold interactions
210 and/or press-and-drag interactions 216, described in fur-
ther detail below. In one embodiment, the multi-touch screen
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152 detects such touch events and routes various input data to
any application programs 112 that are configured to receive
the touch events. Such input data may include, for example,
an (X,y) coordinate pair per point of contact made to the
multi-touch screen 152 and/or a pressure measurement per
point of contact made to the multi-touch screen 152. With
respect to a press-and-drag interaction 216, input data is
continually routed to the device bridge 152 so that application
programs 112 may track changes to any movement of input
made by the user.

[0025] As also shown, the GUI 204 includes an activation
area 206 which may be used to invoke a GUI menu strip 212.
For example, the CPU 130 could be configured to cause the
GUImenu strip 212 to be displayed upon determining that the
(x,y) coordinate pair of a press-and-hold interaction 210 is
within boundaries of the activation area 206, as depicted in
FIG. 2A. If the press-and-hold interaction 210 is terminated,
then the GUI menu strip 212 is no longer displayed in the GUI
204. In one embodiment, the activation area 206 is configured
to lie “over” any GUI elements that are included in the GUI
204, thereby maintaining intuitive accessibility to any user
who is unfamiliar with the GUI 204. However, in some
embodiments, such a top-most configuration may be obstruc-
tive and undesirable to an experienced user. Thus, in another
embodiment, the activation area 206 may be semi-translucent
thereby enabling underlying elements included in GUI 204 to
be partially visible through the activation area 206. In yet
another embodiment, the activation area 206 may not be
visible to the user at all, but continue to provide the same
invocation functionality that is triggered when a press-and-
hold interaction 210 is established within borders of the acti-
vation area 206.

[0026] The GUI menu strip 212 may be configured to dis-
play any GUI elements known to those skilled in the art,
including text, images, videos, or the like. As shown in FIG.
2A, the GUI menu strip 212 includes one or more GUI menu
strip elements 214, with each having their own borders to
enable individual selection through a press-and-hold interac-
tion 210 and/or a press-and-drag interaction 216. Further,
each of the GUI menu strip elements 214 is configured to,
upon selection, cause an associated function to be executed.
Examples of a function include, but are not limited to, invok-
ing additional GUI menu strips, as described in further detail
below.

[0027] In the example depicted in FIG. 2A, the user, upon
invoking the GUI menu strip 212 using a press-and-hold
interaction 210, advances his or her finger across the GUI and
down the multi-touch screen 152, thereby converting the
press-and-hold interaction 210 into a press-and-drag interac-
tion 216. Since, in this example, the user maintains physical
contact with the multi-touch screen 152, the GUI menu strip
212 remains displayed within the GUI 204 even after the
location of the physical contact with the multi-touch screen
152 is outside the boundaries of the activation area 206. As the
press-and-drag interaction 216 enters within borders of the
GUI menu strip elements 214, the functions associated with
the GUI menu strip elements 214 are executed, as described
above. In the example shown in FIG. 2A, one GUI menu strip
element 214 is associated with a function that causes another
GUI menu strip 220 to be displayed. The GUI menu strip 220
is similar to the GUI menu strip 212, but with a different
orientation. In one embodiment, the GUI menu strip 220
comprises a lower-level menu relative to the GUI menu strip
212 in a hierarchical menu structure.
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[0028] FIG. 2B illustrates additional functionality of GUI
menu strip items. As shown, the user ends his or her press-
and-drag interaction 216 at GUI menu strip element 214 A,
whereupon the press-and-drag interaction 216 is converted
back into a press-and-hold interaction 210, denoted press-
and-hold interaction 210, . As also shown, the user establishes
a second press-and-hold interaction 210, denoted by press-
and-hold interaction 210,, within boundaries of a GUI menu
strip item included in the GUI menu strip 220, i.e., GUl menu
strip element 214B. In the example illustrated in FIG. 2B, the
GUI menu strip item 214B that is selected by the press-and-
hold interaction 210, is associated with a function that causes
a GUI element 226 to appear within the GUI element 208.
When the user terminates the press-and-hold interaction
210,, the GUI menu strip 220 is no longer displayed in the
GUI 204. Similarly, when the user terminates the press-and-
hold interaction 210,, the GUI menu strip 212 is no longer
displayed in the GUI 204. The GUI element 208 and the GUI
element 226 remain displayed.

[0029] The embodiments and various examples described
in FIGS. 2A-2B illustrate user operations made to one or
more GUI elements displayed within the multi-touch screen
152. The combined use of the activation area 206, the GUI
menu strips, and GUI menu strip items enables the user to
maintain his or her view of various underlying GUI elements
that would otherwise be obstructed when using prior art
multi-touch-based GUI techniques.

[0030] FIG. 3 depicts a conceptual diagram of a technique
for establishing and interacting with GUI menu strips using
one or more fingers and a stylus, according to one embodi-
ment of the present invention. Continuing with the example
described above in FIGS. 2A-2B, the user selects a GUI menu
strip element 214C that causes the GUI menu strip 220 to be
displayed. The user maintains the press-and-hold interaction
210, and, using a stylus 308 articulated by a hand 302 of the
user, establishes contact with the multi-touch screen 152. As
shown, the location of the contact made by the stylus 308 is
within boundaries of GUI menu strip element 214D included
in the GUI menu strip 220. This contact causes the GUI menu
strip element 214D to be selected, which, in one embodiment,
causes a GUI element 306 to be displayed within the GUI
204. In another example, the user could, using two styli in
bi-manual interaction, perform the same operation described
herein.

[0031] Configuring the multi-touch screen 152 to identify
stylus-based input allows the size of the GUI menu strips and
GUI menu strip elements to be decreased due to the increased
input precision capabilities of a stylus compared to that of a
finger of the user. The decrease in size may result in an
expanded scope of the various underlying GUI elements
included in the GUI 204, thereby enhancing the overall expe-
rience of the user.

[0032] FIGS. 4A-4B depict conceptual diagrams of mul-
tiple activation areas, according to various embodiments of
the present invention. As shown, the multi-touch screen 152
includes the activation area 206, and also includes additional
activation areas 402, 404, and 406. Similar to the GUI menu
strip elements described herein, each of the activation areas
402, 404 and 406 may be configured to, upon selection,
execute an associated function. In addition, the activation
areas described herein are not limited to being located at a
corner of the GUI 204 and/or triangular in shape. For
example, each of the activation areas may be configured to be
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of any size, shape, and location within the GUI 204, as illus-
trated by the activation areas 408, 410, 412 and 414 illustrated
in FIG. 4B.

[0033] Advantageously, activation areas make it easy for a
user to activate, with a hand used to hold the multi-touch
screen 152, a GUI menu strip that can be navigated using the
opposite hand. For example, if a user is holding multi-touch
screen 152 in his or her left hand, and if the activation area is
located in the upper left corner of the multi-touch screen 152,
then he or she is able to activate a GUI menu strip by simply
touching the upper left corner of the multi-touch screen 152
using his or her thumb on the left hand, whereupon he or she
can interact with the activated GUI menu strip using, for
example, his or her index finger on the right hand.

[0034] FIG. 5 is a flow diagram of method steps for inter-
acting with various GUI menus and elements using a multi-
touch screen, according to one embodiment of the present
invention. Although the method steps are described in con-
junction with the system of FIGS. 1-4B, persons skilled in the
art will understand that any system configured to perform the
method steps, in any order, is within the scope of embodi-
ments of the present invention.

[0035] As shown, the method 500 begins at step 502, where
the CPU 130 receives a first multi-touch screen event, such as
a press-and-hold interaction 210 or a press-and-drag interac-
tion 216. At step 504, the CPU 130 determines whether the
first multi-touch screen event is within boundaries of a GUI
activation area. If] at step 504, the CPU 130 determines that
the first multi-touch screen event is not within boundaries of
a GUI activation area, then the method 500 proceeds to step
506, where the CPU 130 routes the multi-touch screen event
to an active application program 112, whereupon the method
500 ends.

[0036] Conversely, if the CPU 130 determines that the first
multi-touch screen event is within boundaries of a GUI acti-
vation area, then the method 500 proceeds to step 508. At step
508, the CPU 130 causes a first level GUI that includes a first
set of GUI elements to be displayed, such as the GUI menu
strip 212 and the GUI elements 214, respectively. At step 510,
the CPU 130 receives a selection of one of the GUI elements
included in the first set of GUI elements. As described, the
selection may be made with a finger, a stylus, or any other user
input mechanism.

[0037] Atstep 512, the CPU 130 causes a second level GUI
that includes a second set of GUI elements to be displayed. At
step 514, the CPU 130 receives a selection of one of the GUI
elements included in the second set of GUI elements. Again,
as described, the selection may be made with a finger, a stylus,
or any other user input mechanism. At step 516, the CPU 130
performs an action associated with the selected GUI element
included in the second set of GUI elements. In one example,
the action may comprise causing additional GUI elements to
be displayed in the GUI 204.

[0038] At step 518, the CPU 130 determines that the first
multi-touch screen event has terminated. As previously
described, in some embodiments, a user may terminate a
multi-touch screen event by eliminating all physical contact
with the multi-touch screen 152. In one embodiment, the GUI
menu strips described herein are dependent upon one another
using parent-child relationships. Specifically, if a parent GUI
menu strip is terminated, any child GUI menu strips—along
with any GUI menu strips that are children to the child GUI
menu strips—are also terminated. Thus, at step 520, since the
first multi-touch screen event is terminated, the first GUI
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menu strip is no longer displayed (i.e., hidden), and the sec-
ond GUI menu strip is not displayed as well.

[0039] In sum, embodiments of the invention related to a
GUI displayed on a multi-touch screen associated with a
multi-touch screen device. A user may access functionality
associated with the GUI, including functionality related to
applications executing on the multi-touch screen device and/
or functionality associated with additional GUIs, by touching
the multi-touch screen at one or more different pre-deter-
mined locations. When the user ceases to touch the GUI-
activating region of the display screen, the GUI engine cor-
respondingly ceases to display the GUIL

[0040] Advantageously, the user of a multi-touch screen
device may quickly activate a GUI that allows the user to
interact with an application executing on the multi-touch
screen device. The user may also deactivate the GUI quickly.
Thus, the workflow of the user is not disrupted. In addition,
the GUI elements may be displayed in a manner that does not
completely cover the underlying application GUI.

[0041] One embodiment of the invention may be imple-
mented as a program product for use with a computer system.
The program(s) of the program product define functions of
the embodiments (including the methods described herein)
and can be contained on a variety of computer-readable stor-
age media. [llustrative computer-readable storage media
include, but are not limited to: (i) non-writable storage media
(e.g., read-only memory devices within a computer such as
CD-ROM disks readable by a CD-ROM drive, flash memory,
ROM chips or any type of solid-state non-volatile semicon-
ductor memory) on which information is permanently stored;
and (ii) writable storage media (e.g., floppy disks within a
diskette drive or hard-disk drive or any type of solid-state
random-access semiconductor memory) on which alterable
information is stored.

[0042] The invention has been described above with refer-
ence to specific embodiments. Persons skilled in the art, how-
ever, will understand that various modifications and changes
may be made thereto without departing from the broader
spirit and scope of the invention as set forth in the appended
claims. The foregoing description and drawings are, accord-
ingly, to be regarded in an illustrative rather than a restrictive
sense.

What is claimed is:

1. A computer-implemented method for interacting with a
graphical user interface (GUI) displayed on a multi-touch
surface, the method comprising:

segmenting the GUI into a first portion and a second por-

tion, wherein the first portion and second portion do not
overlap;

causing an activation area to be displayed that overlaps at

least a portion of the GUT;

determining that a user input is selecting the activation area

based on a first user input; and

in response, causing a first GUI menu strip to be displayed

that overlaps the second portion of the GUI.

2. The method of claim 1, wherein a first graphics object
resides within the second portion of the GUI, and the first GUI
menu strip covers at least a portion of the first graphics object
such that the at least a portion of the first graphics object is not
visible to the user.

3. The method of claim 1, wherein a first graphics object
resides within the first portion of the GUI, and the activation
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area covers at least a portion of the first graphics object such
that the at least a portion of the first graphics object is not
visible to the user.

4. The method of claim 1, wherein a first graphics object
resides within a first portion of the GUIL, and the activation
area is translucent and covers at least a portion of the first
graphics object such that the at least a portion of the first
graphics object is still visible to the user.

5. The method of claim 1, wherein at least one edge of the
activation area comprises an outside edge of the GUL.

6. The method of claim 1, wherein the first GUI menu strip
includes one or more menu items, and each menu item is
associated with a different function, the different function
being executed when the menu item is selected.

7. The method of claim 6, further comprising:

determining that a user inputis selecting a menu item based

on a second user input; and

in response, causing a second GUI menu strip to be dis-

played that overlaps the second portion of the GUI.

8. The method of claim 7, wherein the second GUI menu
strip includes one or more menu items, and each menu item is
associated with a different function, the different function
being executed when the menu item is selected.

9. The method of claim 1, wherein the first user input and
second user input comprises a selection with a finger or sty-
lus.

10. A computer-readable storage medium storing instruc-
tions that, when executed by a processor, cause a computing
device to interact with a multi-touch surface that displays a
graphical user interface (GUI), by performing the steps of:

segmenting the GUI into a first portion and a second por-

tion, wherein the first portion and second portion do not
overlap;

causing an activation area to be displayed that overlaps at

least a portion of the GUT;

determining that a user input is selecting the activation area

based on a first user input; and

in response, causing a first GUI menu strip to be displayed

that overlaps the second portion of the GUI.

11. The computer-readable storage medium of claim 10,
wherein a first graphics object resides within the second por-
tion of the GUI, and the first GUI menu strip covers at least a
portion of the first graphics object such that the at least a
portion of the first graphics object is not visible to the user.

12. The computer-readable storage medium of claim 10,
wherein a first graphics object resides within the first portion
of'the GUI, and the activation area covers at least a portion of
the first graphics object such that the at least a portion of the
first graphics object is not visible to the user.

13. The computer-readable storage medium of claim 10,
wherein a first graphics object resides within a first portion of
the GUI, and the activation area is translucent and covers at
least a portion of the first graphics object such that the at least
aportion of the first graphics object is still visible to the user.

14. The computer-readable storage medium of claim 10,
wherein at least one edge of the activation area comprises an
outside edge of the GUIL.

15. The computer-readable storage medium of claim 10,
wherein the first GUI menu strip includes one or more menu
items, and each menu item is associated with a different
function, the different function being executed when the
menu item is selected.

16. The computer-readable storage medium of claim 15,
further comprising:
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determining that a user input is selecting a menu item based

on a second user input; and

in response, causing a second GUI menu strip to be dis-

played that overlaps the second portion of the GUI.

17. The computer-readable storage medium of claim 16,
wherein the second GUI menu strip includes one or more
menu items, and each menu item is associated with a different
function, the different function being executed when the
menu item is selected.

18. The computer-readable storage medium of claim 10,
wherein the first user input and second user input comprises a
selection with a finger or stylus.

19. A computer system, comprising:
a processor; and

a memory storing instructions that when executed by the
processor cause the computer system to interact with a

Apr. 28,2011

multi-touch screen that displays graphical user interface
(GUI), by performing the steps of:

segmenting the GUI into a first portion and a second por-
tion, wherein the first portion and second portion do not
overlap;

causing an activation area to be displayed that overlaps at

least a portion of the GUT;

determining that a user input is selecting the activation area

based on a first user input; and

in response, causing a first GUI menu strip to be displayed

that overlaps the second portion of the GUI.

20. The computer system of claim 19, wherein a first graph-
ics object resides within the second portion of the GUI, and
the first GUI menu strip covers at least a portion of the first
graphics object such that the at least a portion of the first
graphics object is not visible to the user.

sk sk sk sk sk

Petitioner Exhibit 1078, Page 12 of 12





