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to a second touch input, determining whether a location of the first touch input and a location of the second touch input are within a

O merge area and switching control of the object from the first touch input to the second touch input in response to the location of the
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first touch input and the location of the second touch input being within the merge area.
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HANDING CONTROL OF AN OBJECT FROM ONE TOUCH INPUT TO
ANOTHER TOUCH INPUT

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a continuation of and claims benefit from United States
Patent Application No. 13/006,337, filed January 13, 2011, entitled “HANDING
CONTROL OF AN OBJECT FROM ONE TOUCH INPUT TO ANOTHER TOUCH
INPUT,” the entire content and disclosure of which is hereby incorporated by

reference herein in its entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates generally to touchpad and touchscreen
technology, and more specifically to the control and/or movement of a displayed
object by a user interacting with one or more touchpads, touchscreens, and/or other

touch sensitive panels.

2. Discussion of the Related Art

A touchscreen is a type of display that can detect the presence and location of
a touch within the display area. A touchpad is a pointing device that includes a
specialized surface that can translate the motion and position of a user’s finger (or
other object) to a relative position on a separate display screen. Various types of
electronic and computing devices employ touchscreen or touchpad technology to
enable a user to control and/or move displayed objects, such as for interacting with a

graphical user interface.

SUMMARY OF THE INVENTION

In one embodiment, the invention can be characterized as a method,
comprising displaying an object on a screen, controlling movement of the object in
response to a first touch input, detecting a request for switching control of the object

from the first touch input to a second touch input, determining whether a location of
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the first touch input and a location of the second touch input are within a merge arca
and switching control of the object from the first touch input to the second touch input
in response to the location of the first touch input and the location of the second touch

input being within the merge area.

In another embodiment, the invention can be characterized as an apparatus,
comprising a housing having a size intended for handheld use, a first touch sensitive
panel attached to a first surface of the housing and a processor based system included
in the housing configured to perform steps comprising displaying an object on a
screen, controlling movement of the object in response to a first touch input on the
first touch sensitive panel, detecting a request for switching control of the object from
the first touch input to a second touch input, determining whether a location of the
first touch input and a location of the second touch input are within a merge area and
switching control of the object from the first touch input to the second touch input in
response to the location of the first touch input and the location of the second touch

input being within the merge area.

In a further embodiment, the invention may be characterized as a computer
readable storage medium storing one or more computer readable programs adapted to
cause a processor based system to execute steps comprising displaying an object on a
screen, controlling movement of the object in response to a first touch input, detecting
a request for switching control of the object from the first touch input to a second
touch input, determining whether a location of the first touch input and a location of
the second touch input are within a merge area and switching control of the object
from the first touch input to the second touch input in response to the location of the
first touch input and the location of the second touch input being within the merge

arca.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of several embodiments
of the present invention will be more apparent from the following more particular

description thereof, presented in conjunction with the following drawings.

FIG. 1 illustrates an exemplary touch sensitive device displaying an object,

according to one or more embodiments of the present invention.

2



WO 2012/096845 PCT/US2012/020495

FIG. 2 illustrates a flow diagram of a method for switching control between a
first input and a second input, according to several embodiments of the present

invention.

FIG. 3 illustrates a flow diagram of a method for switching control between a

5 first input and second input is illustrated according to some embodiments.

FIG. 4 illustrates a flow diagram of an alternative method for switching
control between a first input and second input is illustrated according to one

embodiment of the present invention.

FIG. 5A illustrates an exemplary touch sensitive device displaying an object

10 according to one or more embodiments of the present invention.

FIG. 5B illustrates a flow diagram of a process for pitching control of an

object, according to several embodiments of the present invention.

FIG. 6 illustrates a flow diagram of a process for pitching control of an object,

according to several embodiments of the present invention.

15 FIG. 7 illustrates a system diagram of a system for implementing one or more
of the methods and apparatuses of the present invention according to several

embodiments of the present invention.

Corresponding reference characters indicate corresponding components
throughout the several views of the drawings. Skilled artisans will appreciate that
20 elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions of some of the
elements in the figures may be exaggerated relative to other elements to help to
improve understanding of various embodiments of the present invention. Also,
common but well-understood elements that are useful or necessary in a commercially
25 feasible embodiment are often not depicted in order to facilitate a less obstructed view

of these various embodiments of the present invention.

DETAILED DESCRIPTION

The following description is not to be taken in a limiting sense, but is made

30  merely for the purpose of describing the general principles of exemplary
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embodiments. The scope of the invention should be determined with reference to the

claims.

An example of a type of device that may employ touchscreen technology is a
handheld device, such as a smartphone or portable gaming device. Such a device may
include a touchscreen for controlling the functions of the device. To provide the user
with a large display area, a user friendly functional controller, or for other reasons, the
device may be built such that the user is not able to traverse the entire touchscreen
using a single hand. In such instances, the user is often unable to move an object
from one side of the display to the other side of the display without incurring some

difficulty.

In some embodiments of the present invention, there is provided a method of
seamless continuous control of a displayed object using a touch sensitive panel, such
as a touchscreen, touchpad, or other type of touch sensitive panel. The seamless
continuous control of a displayed object is provided by allowing the switching of
control between two different inputs on the touch sensitive panel. In one
embodiment, for example, the invention provides a method of switching control
between a first “touch input” provided by a right hand of the user to a second “touch
input” provided by the left hand of the user. In another embodiment, the invention
provides a method of tossing/pitching an object from one “touch input”, e.g. right

hand of the user, to a second “touch input”, i.e., left hand of the user.

Referring first to FIG. 1, an exemplary touch sensitive device displaying an

object is illustrated according to one or more embodiments of the present invention.

As illustrated, in this exemplary embodiment, a user is interacting with an
application that is running on a device 100. The device 100 may comprise any type of
device, such as a handheld computing device or a controller for an external device or
system not shown. Examples of handheld computing devices include, but are not
limited to, mobile devices and telephones, cellular devices and telephones,
smartphone, personal digital assistants (PDA), tablet or pad-like computers, handheld
computers or simply “handhelds”, palmtop devices and computers, portable gaming
and/or entertainment devices, pocket personal computers, etc. Examples of
controllers for external devices or systems include, but are not limited to, game

system controllers, entertainment system controllers, TV remote controls, etc. The
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application that is running on the device 100 may comprise any type of application,
such as a game or other entertainment application, or an email, telephone or other
communication application, or an organizer such as an address book, or any other type

of application.

The device 100 is shown as being a rectangular shaped device, having a touch
sensitive screen, wherein the touch sensitive screen comprises a display for viewing
the application as it is being manipulated. In the illustrated embodiment, the handheld
device 100 comprises a housing 102, and further comprises at least one touch
sensitive panel 120 attached to the housing 102 of the handheld device. In one
embodiment, the housing 102 may have a size intended for hand-held use. In one
embodiment, the device 100 may further comprise a processor based system
configured to perform one or more methods as discussed in more detail below. In
some embodiments, the device 100 may comprise a touchpad on one side of the
device and a conventional (non-touch sensitive) display screen on the other side of the
device for viewing the application. In still other embodiments, the device 100 may
only comprise a touchpad, and the application may be displayed on an external device

suchasaTV.

In general, in some embodiments, a sliding move may be done on a touch
sensitive panel in a way that allows the user to switch between right and left hand
fingers. For example, an object may be displayed on any display screen associated
with the device 100, such as a touch sensitive or non-touch sensitive display screen
attached to the device 100, or a touch sensitive or non-touch sensitive display screen
external to the device 100. The user uses a first finger to select and move the
displayed object using a touch sensitive panel attached to the device 100, such as a
touchscreen located on either side of the device 100, or a touchpad located on either

side of the device 100. This first finger is referred to herein as a first touch input.

Next, the user touches the touch sensitive panel with a second finger to which
the user wants to hand-off the displayed object. This second finger is referred to
herein as a second touch input. A processing system associated with device 100
tracks the first finger moving the object and ignores the user’s second finger until the
two finger touch areas merge, at which point the hand-off takes place. After that point
the system tracks the user’s second finger and moves the object in accordance with

movements of the second finger.
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In some embodiments, the switching between the first and second touch inputs
is accurately done by allowing the second touch input that is not tied to an on-screen
object to merge with the first touch input that is controlling the object. At the time of
the merge, the two individual touches are counted as a single touch. When the first
finger that was controlling the object no longer touches the touch sensitive panel, the

hand-off is complete and the “new” (i.e. second) finger/touch now controls the object.

More specifically, referring to FIG. 1, in one embodiment the user is
controlling a displayed object 110 using a first touch input 130, e.g. the left hand as
shown. As shown, the user is able to move the object from a first position (1) to a
third position (3) using his/her first finger. As shown, in position 3, the user’s left
finger is fully extended. Accordingly, the user would have to extend his hand in order
to further control the object 110 using the same hand, and may further lose grasp of

the object.

In one embodiment, when the user is in position (3) the system detects a hand-
off of the object. Example embodiments of the details of detecting a request for
handoff are further described below with respect to FIGS. 2-4. Next the system
determines if the object 110 and a second input source are within a merge area 150,
and the control of the object is switched from the first input 130 to the second input
140. In one embodiment, an indication of the first input and the second input may be
displayed to the user in order to help the user place the second input where the hand-
off can occur. For example, in one embodiment, the object is displayed and indicates
the position of the input controlling the object. In one embodiment, an indication of
the second input is also displayed on the screen so that the user is able to view the
location of the inputs in relation to one another and in relation to the object. With the
detection of the hand-off request, the system begins the process of switching control

from the first input to the second input.

As shown, the user’s second hand 140 in this exemplary embodiment
represents the second input. In one embodiment, the location of the second touch
input 140 (right hand) of the user is determined by the system, and compared against
the location of the first touch input 130 (left hand) and/or the location of the object
110, e.g. position (3). As shown in the exemplary embodiment of FIG. 1, at position
(3) the location of both the first input, the second input and the object, are within the

merge area 150. In such embodiment, the user is controlling the object with the first
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input until the second input is entered and the switch is completed. Therefore, in this
exemplary embodiment when the object is at the position (3), the system will proceed
to switch control of the object from the first input 130, i.e. user’s left hand/finger, to

the second input, i.e., user’s right hand/finger 140.

In another embodiment, the user may release the object momentarily before
the control of the object is switched to the second input 140. In such embodiments,
the system may allow a predetermined time where the object remains at the last
position of the first input after the first input has been removed, and when the second
input is entered the control will be switched to the second input. In such embodiment,
the location of the second touch input 140 (right hand) of the user is determined by
the system, and compared against the location of the object 110, e.g. position (3). In
one embodiment, the location of the object is the last known location of the first input.
In such embodiment when the second input reaches the location of the object, ¢.g.
position (3), the system will proceed to give control of the object to the second input

140, i.e., user’s right hand/finger 140.

In some embodiments, as shown in FIG. 1, after control has been switched
according to the process 200 and/or 300 described below, the second input 140 may
then begin control of the object and as shown, may move the object across the screen,

e.g. from position (3) to a second and third position (4) and (5).

In the above example the touch inputs comprise the user’s thumbs touching
the touch sensitive panel. It should be well understood that the touch inputs may
comprise any fingers, hand, toes, or any other body part touching the touch sensitive
panel. It should also be well understood that the touch inputs may comprise touching

the touch sensitive panel with any object, such as a stylus.

Referring next to FIG. 2, a flow diagram of a simplified method 200 of
switching control between a first touch input and a second touch input is illustrated.
First, in step 210, an object is displayed on a screen. For example, an object may be
displayed on any display screen associated with the device 100, such as a touch
sensitive or non-touch sensitive display screen attached to the device 100, or a touch
sensitive or non-touch sensitive display screen external to the device 100. In one
embodiment the screen is attached to a handheld device. In one embodiment, the

screen may be a touch screen display. In other embodiments, the screen is external to
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the device. Next, in step 220 a first touch input is received to control the movement
of the object. For example, in one embodiment, the handheld device comprises a
housing, and further comprises at least one touch sensitive panel attached to the
housing of the handheld device. In one embodiment, the panel further comprises
display capability, where in such embodiments the object is displayed on the touch
panel. In one embodiment, the touch input is received by a user placing a finger on the
screen and moving the object. In another embodiment, an alternate touch input device
such as a pen or stylus may be used by the user. In step 220 the system receives the
input and controls the movement of the object according to the touch input. In one
embodiment, for example, a user guides an object by placing his/her finger on the

object and moving the object across the screen.

Next, in step 230, a request for handoff is detected at the handheld device. For
example, in one embodiment, a request is detected when the user’s first touch input
seizes control of the object. That is, in one embodiment, the user may be controlling
the object using a first hand, e.g. right hand, and may reach a point at which the user
cannot comfortably control the object using that hand, at such time the user may lift
his/her hand, and such seize of control may trigger the system to recognize a request
for handoff. In another embodiment, there may be a predefined gesture, such as a

single or double click that may be interpreted by the system as the request for handoff.

In yet another embodiment, the system may monitor the speed of the
movement of the object by the first input and when the system detects an unaccepted
change in the speed of the movement of the object, the change may be interpreted as a
request for handoff. In another embodiment, the system detects a second touch input
on the touch sensitive panel and the detection is interpreted as a request for handing
off control between the first input and second input. For example, in an embodiment
where the user is controlling the object using a first touch input, e.g. first finger, at
some point the user may place another touch input, e.g. a second finger on the touch
sensitive panel, and the system may interpret this as a request for switching control
from a first touch input to a second touch input. In another embodiment, the system
may detect the request for handoff once the object has passed a predefined threshold
arca. For example, in one embodiment, a system may assign a half way point, where

it is determined that the control should be switched from one hand to another. In
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other embodiments, a combination of such methods may be used by the system to

detect a request for hand-off.

Next, in step 240 the system determines whether the second input is detected
within the merge area. As stated above, in one embodiment, one or both the first
input and the second input are touch inputs. In one embodiment, the merge area is
defined as an area within which the control can be switched between the first input
and the second input. In one embodiment, the merge area defines an area where the
second input is at a location proximate to the object such that the control of the object
can be passed to the second input. In one embodiment, the merge area may be a
predefined area for the particular application that is running and/or the overall system.
That is, the application developer and or system developer may designate a position
on the input panel or screen defined as the merge area. In another embodiment, the
merge area may be calculated relative to one or more of the location of the first input,
the second input and/or the location of the object. In one embodiment, the location of
the first input, the second input and/or the object is determined at the time the request
is detected. In another embodiment, the merge area is calculated as a distance
between the first input and the second input, a distance between the object and the
second input, a radius around the second input, a radius around the first input, a radius
around the object, or some combination thercof. In some embodiments, the speed of
movement of the object by the first input, as well as other variables may be taken into

account when calculating the merge area.

If in step 240 it is determined that the second input is detected within the
merge area, then in step 250 the system switches control of the object to the second
input. In one embodiment, for example, in step 250 the control of the object is
released from the first input and switched to the second input. In another
embodiment, the first input may have released the object and the second input may
gain control of the object in step 250. In such embodiment, once the object is released
from the control of the first input, the object will remain at the last location of the first

input, until the control is switched to the second input in step 250.

After this step 1s completed, the second input has control of the object in the
application, for example, until another handoff request is detected. In one
embodiment, prior to step 250, there may be a period of time where the object is not

being controlled by either of the first or second input. In some embodiments, the

9.
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system may automatically control the object during this time until the control is
switched from the first input to the second input. In one embodiment, during
automatic control the position of the object may be fixed at the position where the
first input seized control of the object. In another embodiment, the system may
automatically move the object, based on several different variables such as the speed
of movement and/or direction of movement of the object prior to the handoff request
in step 210, location of the second input, the context of the application, predefined

user or system settings, etc.

Alternatively, when it is determined that the second input is not detected
within the merge are, in step 260, the object is released from control. In one
embodiment, the system may wait for a predetermined time before releasing the
object during which the system will continuously monitor the location of the second
input to determine if the location is within the merge area. In another embodiment,
the system may notify the user before releasing the object. In one embodiment, after
the object is released, it is returned to its original position before it was controlled by
the first input. In another embodiment, the object remains at its current location, i.e.

last known location of the first input, after being released.

Referring next to FIG. 3, a more detailed flow diagram of the method 300 for
switching control between a first input and second input is illustrated according to one

embodiment of the present invention.

First, in step 310, an object is displayed on a screen. For example, an object
may be displayed on any display screen associated with the device 100, such as a
touch sensitive or non-touch sensitive display screen attached to the device 100, or a
touch sensitive or non-touch sensitive display screen external to the device 100. In
onc embodiment the screen is attached to a handheld device. In one embodiment, the
screen may be a touch screen display. In another embodiment, the screen may be
external to the device. Next, in step 320 a first touch input is received to control the
movement of the object. For example, in one embodiment, the handheld device
comprises a housing, and further comprises at least one touch sensitive panel attached
to the housing of the handheld device. In one embodiment, the panel further
comprises display capability, where in such embodiments the object is displayed on
the touch panel. In one embodiment, the touch input is received by a user placing a

finger on the panel and moving the object. In another embodiment, an alternate touch

-10-
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input device such as a pen may be used by the user. In step 320 the system receives
the input and controls the movement of the object according to the touch input. In
one embodiment, for example, a user guides an object by placing his/her finger on the

object and moving the object across the screen.

Next, in step 330, a request for hand-off is detected at the handheld device. In
one embodiment, the handoff request begins the process of switching control from the
first input, e.g. first touch input, and a second input, e.g. second touch input. In one
embodiment, while controlling movement of the object, the system may continuously
monitor the one or more of the object, first input and second input until a hand-off
request is detected. In one embodiment, a hand-off request may be detected when the
user seizes control of the object. That is, in one embodiment, the user may be
controlling the object using a first hand, e.g. right hand, and may reach a point at
which the user can no longer comfortably control the object using that hand, at such
time the user may lift his/her hand, and such seize of control may trigger the system to
recognize a request for hand-off. In another embodiment, there may be a predefined
gesture, such as a single or double click that may be interpreted by the system as the

request for hand-off.

In yet another embodiment, the system may monitor the speed of the
movement of the object by the first input and when the system detects an unexpected
change in the speed of the movement of the object, the change may be interpreted as a
request for handoff. In another embodiment, the system detects a second input at the
handheld device, such as for example a second touch input entered on the touch
sensitive panel or screen, and the detection is interpreted as a request for handing off
control between the first input and second input. For example, in an embodiment
where the user is controlling the object using a first touch input, e.g. first finger, at
some point the user may place another touch input, e.g. a second finger, on the touch
sensitive panel, and the system may interpret this as a request for switching control
from a first touch input to a second touch input. In another embodiment, the system
may detect the request for handoff once the object has passed a predefined threshold
arca. For example, in one embodiment, a system may assign a half way point, where
it is determined that the control should be switched from one hand to another. In
other embodiments, a combination of such methods may be used by the system to

detect a request for hand-off.

-11-
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If in step 330 a handoff is detected the process then moves to step 340.
Otherwise, the system continues to control movement of the object according to the

first input.

Next, in step 340 the system determines whether a second input is detected
and within a merge area. In some embodiments, an indication of the first input and
the second input may be displayed to the user in order to help the user place the
second input where the hand-off can occur. For example, in one embodiment, the
object is displayed and indicates the position of the input controlling the object. In
one embodiment, an indication of the second input is also displayed on the screen so
that the user is able to view the location of the inputs in relation to one another and in
relation to the object. As stated above, in one embodiment, one or both the first input
and the second input are touch inputs. In one embodiment, the merge area is defined
as an arca within which the control can be switched between the first input and the
second input. In one embodiment, the merge area defines an area where the second
input is at a location proximate to the object such that the control of the object can be
passed to the second input. In one embodiment, the merge area may be a predefined
arca for the particular application that is running and/or the overall system at the
handheld device. That is, the application developer and or system developer may
designate a position on the input panel or screen defined as the merge area. In another
embodiment, the merge area may be calculated relative to one or more of the location
of the first input, the location of the second input and/or the location of the object. In
one embodiment, the location of the first input, the second input and/or the object is
determined at the time the request is detected. In some embodiments, the merge arca
may be calculated as a distance between the first input and the second input, a radius
around the second input, a radius around the first input, or some combination thereof.
In some embodiments, the speed of movement of the object by the first input, as well

as other variables may be taken into account when calculating the merge area.

If it is determined that the second input is not detected within the merge area,
in step 345, it is determined whether the first input is still controlling the object. That
is, in one embodiment, the system will check to see whether the first input has seized
control of the object, for example by lifting the touch input from the object. In one
embodiment, when the first input seizes control of the object the object will remain at

the location where control was seized for a predetermined amount of time t. In one
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embodiment, if in step 345 it is determined that the first input has seized control of the
object then in step 350, the object is released from control. In one embodiment, the
system may notify the user before releasing the object. In one embodiment, after the
object is released, it is returned to its original position before it was controlled by the
first input. In another embodiment, the object remains at its current location, i.c. the
location at which the first input seized control of the object, after being released, ¢.g.

the last known location of the first input.

If on the other hand in step 345 it is determined that the first input is still
controlling the object, then the system will return to step 340 and monitor whether the
second input is detected and within the merge area. In one embodiment, the system
may wait for a predetermined time before releasing the object during which the
system will continuously monitor for a second input and monitor the location of the
second input to determine if the second input is detected and/or location of the second
input is within the merge area. In one embodiment, the system may continue to
monitor the location for as long as the object is being controlled, and may release the

object once the first input seizes control of the object as determined in step 345.

If alternatively in step 340 it is determined that the second input is detected
and within the merge area, in step 360 control is switched to the second input and the
first input may be lifted and or seize control of the object. In one or more
embodiments, during step 340 and/or 360 the location of the first input/object and the
second input is monitored and once the location of the first input and second input is
such that the second input is controlling the object, ¢.g. the second input is touching
the object, control is switched to the second input. In step 360, in some embodiments,
control of the object is released from the first input and switched to the second input.
After this step 1s completed, the second input has control of the object in the

application until another handoff request is detected.

Referring next to FIG. 4, a detailed flow diagram of an alternative method 400
for switching control between a first input and second input is illustrated according to

one embodiment of the present invention.

First, in step 410, an object is displayed on a screen. For example, an object
may be displayed on any display screen associated with the device 100, such as a

touch sensitive or non-touch sensitive display screen attached to the device 100, or a
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touch sensitive or non-touch sensitive display screen external to the device 100. In
onc embodiment the screen is attached to a handheld device. In one embodiment, the
screen may be a touch screen display. In another embodiment, the screen may be
external to the device. Next, in step 420 a first touch input is received to control the
movement of the object. For example, in one embodiment, the handheld device
comprises a housing, and further comprises at least one touch sensitive panel attached
to the housing of the handheld device. In one embodiment, the panel further
comprises display capability, where in such embodiments the object is displayed on
the touch panel. In one embodiment, the touch input is received by a user placing a
finger on the panel and moving the object. In another embodiment, an alternate touch
input device such as a pen may be used by the user. In step 420 the system receives
the first input and controls the movement of the object according to the first touch
input. In one embodiment, for example, a user guides an object by placing his/her

finger on the object and moving the object across the screen.

Next, in step 430, a request for hand-off is detected at the handheld device. In
one embodiment, while controlling movement of the object, the system may
continuously monitor the one or more of the object, first input and second input until a
hand-off request is detected. In one embodiment, the handoff request begins the
process of switching control from the first input, e.g. first touch input, and a second
input, e.g. second touch input. In one embodiment, a hand-off request may be
detected when the user seizes control of the object. That is, in one embodiment, the
user may be controlling the object using a first hand, e.g. right hand, and may reach a
point at which the user can no longer comfortably control the object using that hand,
at such time the user may lift his/her hand, and such seize of control may trigger the
system to recognize a request for hand-off. In another embodiment, there may be a
predefined gesture, such as a single or double click that may be interpreted by the

system as the request for hand-off.

In yet another embodiment, the system may monitor the speed of the
movement of the object by the first input and when the system detects an unexpected
change in the speed of the movement of the object, the change may be interpreted as a
request for handoff. In another embodiment, the system detects a second input at the
handheld device, such as for example a second touch input entered on the touch

sensitive panel or screen, and the detection is interpreted as a request for handing off
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control between the first input and second input. For example, in an embodiment
where the user is controlling the object using a first touch input, e.g. first finger, at
some point the user may place another touch input, e.g. a second finger, on the touch
sensitive panel, and the system may interpret this as a request for switching control
from a first touch input to a second touch input. In another embodiment, the system
may detect the request for handoff once the object has passed a predefined threshold
arca. For example, in one embodiment, a system may assign a half way point, where
it is determined that the control should be switched from one hand to another. In
other embodiments, a combination of such methods may be used by the system to

detect a request for hand-off.

If in step 430 a handoff is detected the process then moves to step 440.
Otherwise, the system continues to control movement of the object according to the

first input.

Next, in step 440 the system determines whether a second input is detected
and within a merge area. In one embodiment, the merge area defines an area where
the second input is at a location proximate to the object such that the control of the
object can be passed to the second input. In one embodiment, an indication of the
first input and the second input may be displayed to the user in order to help the user
place the second input where the hand-off can occur. For example, in one
embodiment, the object is displayed and indicates the position of the input controlling
the object. In one embodiment, an indication of the second input is also displayed on
the screen so that the user is able to view the location of the inputs in relation to one
another and in relation to the object. As stated above, in one embodiment, one or both
the first input and the second input are touch inputs. In one embodiment, the merge
arca is defined as an area within which the control can be switched between the first
input and the second input. In one embodiment, the merge area defines an area where
the second input is at a location proximate to the object such that the control of the

object can be passed to the second input.

In one embodiment, the merge areca may be a predefined area for the particular
application that is running and/or the overall system at the handheld device. That is,
the application developer and or system developer may designate a position on the
input panel or screen defined as the merge area. In another embodiment, the merge

arca may be calculated relative to one or more of the location of the first input, the
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location of the second input and/or the location of the object. In one embodiment, the
location of the first input, the second input and/or the object is determined at the time
the request is detected. In some embodiments, the merge area may be calculated as a
distance between the first input and the second input, a radius around the second
input, a radius around the first input, or some combination thercof. In some
embodiments, the speed of movement of the object by the first input, as well as other

variables may be taken into account when calculating the merge area.

If it is determined that the second input is not detected within the merge area,
in step 445, it is determined whether the first input is still controlling the object. That
is, in one embodiment, the system will check to see whether the first input has seized
control of the object, for example by lifting the touch input from the object. In one
embodiment, when the first input seizes control of the object the object will remain at
the location where control was seized for a predetermined amount of time t to allow

for the second input to take control of the object.

In one embodiment, the predetermined time t may be defined by the system or
specific program, e.g. game application. In another embodiment, the predetermined
period may additionally or alternatively be customizable by the user. In another
embodiment, the system or application may adjust the predefined period based on the
user characteristics over time. For example, in one embodiment, the system may
determine that a user has a pattern of a longer delay between the inputs and may
adjust the predetermined time to reflect this delay.

In one embodiment, if in step 445 it is determined that the first input has
seized control of the object then in step 450, it is determined whether the
predetermined time t has lapsed. For example, in one embodiment, when the first
input seizes control of the object, then a timer may be initiated to keep track of the
time that has lapsed where the object is not being controlled by any input. In one
embodiment, during this predetermined period the object remains at the last known

position of first input.

If in step 450, it is determined that the time has lapsed, then the process moves
to step 455 and the object is released from control. In one embodiment, the system
may notify the user before releasing the object. In one embodiment, after the object is
released, it is returned to its original position before it was controlled by the first

input. In another embodiment, the object remains at its current location, i.e. the
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location at which the first input seized control of the object, after being released, ¢.g.,,

the last known location of the first input

If on the other hand it step 445 it is determined that the first input is still
controlling the object or if in step 450 it is determined that the time t has not lapsed,
then the system will return to step 440 and monitor whether the second input is

detected and within the merge area.

In one embodiment, the system will continuously monitor for the second input
and monitor the location of the second input to determine if the second input is
detected and/or location of the second input is within the merge area for as long as the
first input controls the object (step 445) or the predetermined time has not lapsed
since the first input seized control of the object (step 450) and will release the object

once neither of the conditions of step 445 and step 450 are met.

When in step 440 it is determined that the second input is detected and within
the merge area, in step 460 control is switched to the second input and the first input
may be lifted and or seize control of the object. In some embodiments, control of the
object is released from the first input and switched to the second input. After this step
is completed, the second input has control of the object in the application until another

handoff request is detected.

In one or more embodiments, during step 440 and/or 460 the location of the
first input/object and the second input is monitored and once the location of the first
input and second input is such that the second input is controlling the object, ¢.g. the
second input is touching the object, control is switched to the second input. In one
embodiment, a second time period t2 may be allowed to ensure that the location of the
second input is at a location relative to the object to allow for control of the object. In
one or more embodiments, an indication of the first input and the second input may be
displayed to the user in order to help the user place the second input where the hand-
off can occur. For example, in one embodiment, the object is displayed and indicates
the position of the input controlling the object. In one embodiment, an indication of
the second input is also displayed on the screen so that the user is able to view the

location of the inputs in relation to one another and in relation to the object.

Next, an alternative embodiment of the present invention is described in which

control is pitched/passed from one input to a second input.
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In general, in some embodiments, the first touch input may toss or pitch and
object on a touch sensitive panel in a way that causes the object to travel a distance
and allows the user to catch the object with the second touch input during its
trajectory. For example, an object may be displayed on any display screen associated
with the device 100, such as a touch sensitive or non-touch sensitive display screen
attached to the device 100, or a touch sensitive or non-touch sensitive display screen
external to the device 100. The user uses a first finger to select and move the
displayed object using a touch sensitive panel attached to the device 100, such as a
touchscreen located on either side of the device 100, or a touchpad located on either
side of the device 100. This first finger is referred to herein as a first touch input.
Next the first finger may cause a pitching or tossing of the displayed object by for
example, creating a tossing motion on the touch sensitive panel, which causes the

object to travel a distance across the screen.

Next, the user touches the touch sensitive panel with a second finger to which
the user wants to hand-off the displayed object. This second finger is referred to
herein as a second touch input. A processing system associated with device 100
tracks the movement of the object as it traverses a distance according to the pitch and
ignores the user’s second finger until the object and the second touch input merge, at
which point the second input may begin controlling the object. After that point the
system tracks the user’s second finger and moves the object in accordance with

movements of the second finger.

Referring to FIG. 5A, an exemplary touch sensitive device displaying an

object is illustrated according to one or more embodiments of the present invention.

As illustrated, in this exemplary embodiment, a user is interacting with an
application running on the device 100. The device 100 is shown as being a
rectangular shaped device, having a housing 102, a touch sensitive screen 120,
wherein the touch sensitive screen 120 comprises a display for viewing the
application as it is being manipulated. In other embodiments, the device 100 may
only comprise a touch pad, and the application may be displayed on an external
device such as a TV. In yet another embodiment, the device 100 may not have touch
capability, and the user may instead control the object using other control means such
as a rolling ball, push buttons, joystick, etc. For example, in the illustrated

embodiment, the device 100 comprises a housing 102 having a size intended for hand-
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held use and further comprises at least one touch sensitive panel 102 attached to the
housing of the handheld device. In one embodiment, the device 100 may further
comprise a processor-based system included in the housing for performing one or
more methods as described in more detail below. The application that is running on
the device may comprise any type of application, such as for example any of the types

of applications mentioned above.

In one embodiment, as illustrated, the user is controlling an object 110 using a
first hand 130, e.g. the left hand as shown in FIG. 5A. As shown, the user is able to
pitch the object from a first position (1) to a second position (5) using his/her first
finger. In one embodiment, the user pitches the object from position (1), such that the
pitch causes the object to travel a distance, e.g. from position (1) to position (5) on the
screen. In one embodiment, while the object is traveling across the screen a second
input 140 may be detected at the device 100. An example process of detecting a
second input is described in detail below with respect to FIGS. 5B and 6.

In one embodiment, the system recursively monitors the position of the object
110 as it is traveling a distance across the screen. In one embodiment, the system
determines that the object 110 and a second input source 140 are within a merge area
150, and the control of the object is switched to the second input 140. In one
embodiment, the merge area 150 may be displayed to the user. For example, the user
may be able to view the merge area, in order to determine what area to enter the

second input. In another embodiment, the merge area is not displayed to the user.

As shown, the user’s second hand 140 in this exemplary embodiment
represents the second touch input. In one embodiment, the location of the second
input 140 (right hand) of the user is determined by the system, and compared against
the location of the object, e.g. positions (1), (2), (3), (4) and (5). As shown in the
exemplary embodiment of FIG. 5A, at position (5) the location of both the second
input, and the position of the object, are within the merge area 150. Therefore, in this
exemplary embodiment when the object is at the position (5), the system will proceed
to switch control of the object to the second input, i.e., user’s right hand/finger 140.
In some embodiments, after control has been switched according to the process 500,
and/or 600 described below, the second input 140 may then begin control of the

object and may move the object across the screen.
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Referring next to FIG. 5B, a flow diagram of a process 500 for pitching
control of an object is illustrated, according to several embodiments. First, in step
505, an object is displayed. For example, an object may be displayed on any display
screen associated with the device 100, such as a touch sensitive or non-touch sensitive
display screen attached to the device 100, or a touch sensitive or non-touch sensitive
display screen external to the device 100. In one embodiment the object is displayed
on the touch sensitive display of the handheld device. In another embodiment the
object is displayed on a display that is separate from the touch sensitive device or the
touch sensitive panel where inputs are received. In one embodiment some time
during the displaying of the object, the object is controlled by a first input entered at
the device. For example, in one embodiment, a first touch input at the touch sensitive

panel/display controls the movement of the object.

During this time, in step 510, a pitch of the object by the first input is detected
at the device. For example, in one embodiment, the system may monitor the speed of
the movement of the object by the first input and when the system detects an
unaccepted change in the speed of the movement of the object, the change may be
interpreted as a pitch. In some embodiment, a sudden halt in movement and/or
control of the object by the first input may indicate the object has been pitched. In
another embodiment, there may be a predefined gesture, such as a single or double
click that may be interpreted by the system as the request for handoff. In yet another
embodiment, the direction of movement of the object may alert the system that the
object is being pitched. In one embodiment, the user may create a pitching or tossing
motion alerting the system that the object is being pitched. In other embodiments, a

combination of these and other indicators may be used by the system to detect a pitch.

In one embodiment, upon detection that an object is being pitched the system
begins automatic control of the object through a determined path. In one
embodiment, the pitch of the object will cause the object to travel a distance across
the screen. In one embodiment, the path through which the object travels is
determined according to one or more of the velocity of the pitch, the weight of the
object, the environment of the particular application that is running, and other similar
values. For example, in one embodiment, the user may adjust the path by adjusting a
setting determining the speed at which the object will travel, the distance it will travel

or the projection of the object.
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Next, in step 520 the system determines the current location of the pitched
object. In some embodiments, the speed of the object at and/or prior to the pitch is
used to determine the current location. In another embodiment, the weight of the
object may be additionally or alternatively used in determining the current location.

In yet another embodiment, the context of the application environment may be used to
determine the current location. For example, in one embodiment, the application may
comprise a game, and other objects and or effects in the game may be taken into
consideration in addition or in lieu of the properties of the object. As an example, in
one embodiment, the system may determine that the object will be traveling through a
distance having road blocks. In such embodiment, the slowing of the speed of the

object in result of contact with such road blocks will be taken into account.

Once the current location of the object is determined, the process moves to
step 530, and determines whether the current location and a second input are within a
merge area. As described above, in one embodiment, the merge area is defined as an
area within which control can be switched between a first input and a second input. In
one embodiment, the merge area may be a predefined area for the particular
application that is running. In another embodiment, the merge area is calculated as a
distance between the first input and the second input, a distance between the object
location and the second input, a radius around the second input, a radius around the
object, or some combination thercof. In some embodiments, the speed of movement
of the object, by the first input, as well as other properties of the object and/or other
objects within the application may be taken into account when calculating the merge

arca.

If in step 530 it is determined that the location of the object and the second
input are within the merge area, in step 540, the control of the object is switched to the
second input. After this step is completed, the second input has control of the object
in the application, until another handoff or pitch is detected. In one embodiment,
prior to step 540, there may be a period of time where the object is not being
controlled by either of the first or second input. For example, in one embodiment, the
first input may release control of the object once the object is pitched in step 510. In
some embodiments, the system may automatically control the object during this time
until the control is switched to the second input. In one embodiment, the system may

automatically control the object as it is traveling a distance across the screen, based on
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several different variables such as the speed or at the time of movement, force of the
pitch, and/or direction of movement of the object prior to the pitch in step 510,
location of the second input, the context of the application, predefined user or system
settings, etc. In some embodiments, the movement of the object during its trajectory
may also be automatically adjusted. For example, in one embodiment, a smoothing
effect may be applied to the object to create a smooth movement of the object. In
another embodiment, the actual trajectory route of the object may be calculated. In
one embodiment, if this actual trajectory results in some unexpected route or road
block the system may automatically adjust the trajectory to allow the object to reach

the intended destination location.

Alternatively, if in step 530 it is determined that the first and second input are
not within the merge are, in step 550, the object is released from control once it has
traversed the distance intended by the pitch, e.g. reached a destination location. In
one embodiment, the system may wait for a predetermined time before releasing the
object during which the system will continuously monitor the location of the object
and the second input to determine if the locations are within the merge area. In
another embodiment, the system may notify the user before releasing the object. In
one embodiment, when the object is released it will remain at the final location until
another input is entered to control the object. In yet another embodiment, upon being
released, the object may be returned to its original location at the time of the pitch, i.e.

the location just prior to step 510.

Referring next to FIG. 6, a more detailed flow diagram of a process 600 for
pitching control from a first input to a second input is illustrated according to some

embodiments.

First, in step 610, an object is displayed. In one embodiment the object is
displayed on the touch sensitive display of the handheld device. In another
embodiment the object is displayed on a display that is separate from the touch
sensitive device or the touch sensitive panel where inputs are received. In one
embodiment, the display may be external to the handheld device, while in other
embodiments, the display is integrated. In one embodiment some time during the
displaying of the object, the object is controlled by a first input entered at the device.
For example, in one embodiment, a first touch input at the touch sensitive

panel/display controls the movement of the object.
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As the user is controlling the object, in step 610 the object is continuously
monitored, until in step 620 a pitch is detected. For example, in one embodiment, the
position, speed, direction of movement and other properties of the object are
monitored. Further, in some embodiments, the manner of control of the first input
may be monitored during step 610. In some embodiments, the system may monitor
the speed of the movement of the object by the first input and when the system detects
an unexpected change in the speed of the movement of the object, the change may be
interpreted as a pitch in step 620. In one embodiment, a sudden halt in movement
and/or control of the object by the first input may indicate the object has been pitched.
In another embodiment, there may be a predefined gesture, such as a single or double
click that may be interpreted by the system as the request for handoff. In yet another
embodiment, the direction of movement of the object may alert the system that the
object is being pitched. In other embodiments, a combination of these and other
methods may be used by the system to detect a pitch. In one embodiment, the system

may continue to monitor the object until a pitch is detected.

In one embodiment, the pitch of the object causes the object to traverse a path
across the screen. In one embodiment, the path the object will travel is determined
based on several different factors. According to several embodiments, the path
through which the object will travel is determined according to one or more of the
velocity of the pitch, the weight of the object, the application environment, and other
similar values. For example, in one embodiment, the user may adjust the path by
adjusting a setting determining the speed at which the object will travel, the distance it
will travel or the projection of the object. In one embodiment, upon detection that an
object is being pitched the system begins automatic control of the object through a

determined path.

In one embodiment, once a pitch is detected in step 620, the system may begin
automatic control of the object. For example, in one embodiment, the first input may
release control of the object once the object is pitched in step 620. In some
embodiments, the system may automatically control the object during this time until
the control is switched to the second input. In one embodiment, the system may
automatically control the object, as it is traveling a distance across the screen, based
on several different variables such as the speed of movement, force of the pitch,

and/or direction of movement of the object prior to the pitch in step 610, location of

D3-



WO 2012/096845 PCT/US2012/020495

10

15

20

25

30

the second input, the context of the application, predefined user or system settings,
etc. In some embodiments, the movement of the object during its trajectory may also
be automatically adjusted. In one embodiment, a smoothing effect may be applied to
the object to create a smooth movement of the object. In another embodiment, the
actual trajectory route of the object may be calculated. In one embodiment, if this
actual trajectory results in some unexpected route or road block the system may
automatically adjust the trajectory to allow the object to reach the intended destination

location.

Once a pitch is detected in step 620 the system moves onto step 630. In step
630 the system monitors the current location of the pitched object. That is, the system
determines the location at which the pitched object is currently located. In one
embodiment, during step 630 the current location of the object is recursively
determined during the trajectory/traversal of the object across a distance on the screen
until the object halts and stops moving or alternatively until a user input begins

control of the object.

In one embodiment, the location of the object is determined based on
determining the path of traversal of the object in response to the pitch and thereafter
determining the location at different time intervals with respect to the determined path
of the object. In some embodiments, the speed of the object at time of and/or just
prior to the pitch may be used to determine the current location of the object. In
another embodiment, the weight of the object may be additionally or alternatively
used in determining the location. In yet another embodiment, the application
environment may be used to determine the location of the object. For example, in one
embodiment, other objects and or effects in an application may be taken into
consideration in addition to or in lieu of the properties of the object. As an example,
in one embodiment, the system may determine that the object will be traveling
through a distance having road blocks. In such embodiment, the slowing of the speed
of the object in result of contact with such road blocks will be taken into account

when determining the current location of the object.

After determining the current location of the object in step 630, the process
continues to step 640, and determines whether the object location and the location of
the second input are within the merge areca. As described above, in one embodiment,

the merge area is defined as an area within which control can be switched to the
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second input. In one embodiment, the merge area may be a predefined area for the
application. In another embodiment, the merge area is calculated as a distance
between the first input and the second input, a distance between the destination
location and the second input, a radius around the second input, a radius around the
destination location, or some combination thereof. In some embodiments, the speed
of movement of the object, by the first input, as well as other properties of the object
and/or other objects within the application may be taken into account when

calculating the merge area.

If in step 640 it is determined that the current location of the object and second
input are not within the merge area, in step 650 the object is released and will not be
controlled until another input is detected. In one embodiment, the determination in
step 640 is recursively made until the object halts movement and/or lands. That is, in
some embodiments, when it is determined in step 640 that the current location of the
object and the second input are not within a merge location, in step 645 the system
determines whether the object is still moving and/or traversing in response to the
pitch. If in step 645 it is determined that the object is still moving then the process
returns to step 630 and repeats the steps 630, 640 and 645 recursively until it is either
determined that the location of the object and the second input is within the merge

arca (step 640), or that the object has stopped moving across the screen (645).

If it is determined, in step 645 that the object has stopped moving, then the
object is released. In one embodiment, when the object is released it will remain at
the final location until another input is entered to control the object. In yet another
embodiment, upon being released, the object may be returned to its original location

at the time of the pitch, i.e. the location just prior to step 620.

Next, if it is determined that the destination location and the location of second
input are within the merge area, in step 660 the system continues to monitor and
determine the location of the object and the second input to determine whether they
are at location where the control can be switched to the second input. In step 670 the
system determines if the second input is at the location of the object. Ifiitis
determined, that the location of the object and the location of the second input are
equal, then the system moves to step 280, and switches control of the object to the

second input.
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Alternatively, if it determined in step 670 that the object is not at the second
input, then the system, in step 675, determines if the object is still in movement across
the screen in response to the pitch. In one embodiment, according to the method 600,
the system may continue to recursively determine, i.e., monitor the movement of the
object and the second input until they are at the same location such the control of the
object can be handed off to the second input or alternatively when the object halts
movements, i.¢. lands. If at any point during the monitoring of the location of the
object and the second input it is determined that the second input and the object are at
the same location (step 670) then the system continues to step 690 and switches

control of the object to the second input.

Alternatively, if at any point during the monitoring of the movement, it is
determined in step 675 that the object has stopped moving, when it has been
determined that the object location and the second input are not such that the control
of the object may be switched, then in step 680 the object is released. In one
embodiment, when the object is released it will remain at the final location until
another input is entered to control the object. In yet another embodiment, upon being
released, the object may be returned to its original location at the time of the pitch, i.e.

the location just prior to step 610.

In some embodiments, during the monitoring of the location of the object and
second input in order to switch control of the object, the location of the object may be
adjusted to be placed at the location of the second input to allow switching of the
control. That is, in some embodiments, the object may be automatically moved as to
be at the location of the second input. As described above, in some embodiments, the
system may automatically control the object during the time the control is switched
from the first input to the second input. In such embodiments, the position of the
object may be automatically adjusted to be at the location of the second input.
Alternatively, in some embodiments, the location of the object may be fixed and the
user may be prompted to change the location of the second input. In one
embodiment, the location of the object is only adjusted when it is within a
predetermined distance from the second input. In one embodiment, the system may
automatically move the object based on several different variables such as the speed

of movement and/or direction of movement of the object prior to the handoff request,
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location of the second input, the context of the application, predefined user or system

settings, etc.

After the location of the object is adjusted to be at the second input, the system

continues to step 690 and switches control of the object to the second input.

As mentioned above, the device 100 (FIGS. 1 and 5A) may comprise any type
of device, such as a handheld computing device or a controller for an external device
or system not shown. It is believed that many such devices will employ touch
sensitive panel technology, and as such, embodiments of the present invention may be

implemented in any such devices.

For example, in some embodiments the device 100 may comprise a handheld
game controller used for controlling an external game or entertainment system.
Traditionally, handheld game controllers are provided to the user for controlling
objects within a computer game. In some embodiments, where the device 100
comprises a handheld game controller, the device 100 may be configured to be held
using two hands and to be controlled by the user using buttons and/or other means of
control, as well as including one or more touch sensitive panels that operate in
accordance with one or more embodiments of the present invention. Such a controller
uses touch sensitive panel technology as a means of controlling objects within games
being played. For example, such game controllers may be provided with a user
interface having a touchpad and/or touchscreen for controlling objects within the

game.

As another example, in some embodiments the device 100 may comprise a
portable gaming device. Such a device also uses touch sensitive panel technology as a
means of controlling objects within games being played. The one or more touch
sensitive panels may operate in accordance with one or more embodiments of the

present invention.

Thus, the methods and system of the present invention may be used with any
devices capable of employing one or more embodiments of the systems and methods
described herein. The touch sensitive panel devices allow control of an object using

touch technology.

The methods and techniques described herein may be utilized, implemented

and/or run on many different types of systems, including for example computers,
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game consoles, entertainment systems, etc. Referring to FIG. 7, there is illustrated a
system 700 that may be used for any such implementations. One or more components
of the system 700 may be used for implementing any system or device mentioned
above, such as for example the handheld device. However, the use of the system 700
or any portion thereof is certainly not required. For example, in one embodiment, a
handheld device may be implemented having one or more elements of the system 700.
In another embodiment, a handheld controller may be implemented using some of the
elements of the system 700, while other elements of the system may reside in the
game console associated with the handheld controller and separate from the handheld
controller.

By way of example, the system 700 may include, but is not required to
include, a central processing unit (CPU) 710, a random access memory (RAM) 720,
and a mass storage unit 730, such as a disk drive. The system 700 may be coupled to,
or integrated with, any of the other components described herein, such as an input
device 750 and other input device 760. The system 700 comprises an example of a
processor based system. The CPU 710 may be used to execute or assist in executing
the steps of the methods and techniques described herein. In one embodiment, the
system 700 may further comprise a GPU to execute or assist in executing the steps of
the methods and techniques described herein.

In some embodiments, the input device 740 may comprise a touch sensitive
panel/display. Furthermore, in one embodiment, the system 700 comprises other
input device 750 such as buttons, keyboard, mouse, joystick, etc. In another
embodiment, other input device 750 may further comprise output means, such as
sterco, displays, light emitters, etc. In one embodiment one or more of the input
device 740 and other input device 750 comprise display functionality. In one
embodiment various program content, images, shadows, lighting, etc. may be
rendered on one or more of the input device 740, and other input device 750.

The mass storage unit 730 may include or comprise any type of computer
readable storage or recording medium or media. The computer readable storage or
recording medium or media may be fixed in the mass storage unit 730, or the mass
storage unit 730 may optionally include external memory 760, such as a digital video
disk (DVD), Blu-ray disc, compact disk (CD), USB storage device, floppy disk, or
other media. By way of example, the mass storage unit 730 may comprise a disk

drive, a hard disk drive, flash memory device, USB storage device, Blu-ray disc drive,
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DVD drive, CD drive, floppy disk drive, etc. The mass storage unit 730 or external
memory 760 may be used for storing program code or macros that implement the
methods and techniques described herein.

Thus, external memory 760 may optionally be used with the mass storage unit
730, which may be used for storing program code that implements the methods and
techniques described herein. However, any of the storage devices, such as the RAM
720, mass storage unit 730 or external memory 760, either alone or in combination
may be used for storing such program code. For example, any of such storage devices
may serve as a tangible computer readable storage medium for storing or embodying a
computer program for causing a console, system, computer, or other processor based
system to execute or perform the steps of any of the methods, code, and/or techniques
described herein. Furthermore, any of the storage devices, such as the RAM 720,
mass storage unit 730 or external memory 760, may be used for storing any needed
database(s), gestures, lists, macros, etc.

In some embodiments, a processor-based apparatus may be used for executing
or performing any of the above-described steps, methods, and/or techniques.
Therefore, in some embodiments the present invention provides a computer program
product comprising a medium for embodying a computer program for input to a
computer and a computer program embodied in the medium for causing the computer
to perform or execute steps comprising any one or more of the steps involved in any
one or more of the embodiments, methods, approaches, and/or techniques described
herein.

For example, in some embodiments the present invention provides a computer
readable storage medium storing one or more computer programs adapted to cause a
processor based system to execute steps comprising displaying an object on a screen,
controlling movement of the object in response to a first touch input, detecting a
request for switching control of the object from the first touch input to a second touch
input, determining whether a location of the first touch input and a location of the
second touch input are within a merge area, and switching control of the object from
the first touch input to the second touch input in response to the location of the first

touch input and the location of the second touch input being within the merge area.

In another embodiment the present invention provides a computer readable

storage medium storing one or more computer programs adapted to cause a processor
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based system to execute steps comprising displaying an object on a screen, detecting a
pitch of the object from a first touch input controlling the object, wherein the pitch
causes the object to travel a distance on the screen, determining whether a location of
the object and a location of a second touch input are within a merge area, and
switching control of the object to the second touch input when it is determined that
the location of the object and the second touch input are within the merge area.

Many of the functional units described in this specification have been labeled
as modules, in order to more particularly emphasize their implementation
independence. For example, a module may be implemented as a hardware circuit
comprising custom VLSI circuits or gate arrays, off-the-shelf semiconductors such as
logic chips, transistors, or other discrete components. A module may also be
implemented in programmable hardware devices such as field programmable gate

arrays, programmable array logic, programmable logic devices or the like.

Modules may also be implemented in software for execution by various types
of processors. An identified module of executable code may, for instance, comprise
one or more physical or logical blocks of computer instructions that may, for instance,
be organized as an object, procedure, or function. Nevertheless, the executables of an
identified module need not be physically located together, but may comprise disparate
instructions stored in different locations which, when joined logically together,

comprise the module and achieve the stated purpose for the module.

Indeed, a module of executable code could be a single instruction, or many
instructions, and may even be distributed over several different code segments, among
different programs, and across several memory devices. Similarly, operational data
may be identified and illustrated herein within modules, and may be embodied in any
suitable form and organized within any suitable type of data structure. The operational
data may be collected as a single data set, or may be distributed over different
locations including over different storage devices, and may exist, at least partially,

merely as electronic signals on a system or network.

Reference throughout this specification to “one embodiment,” “an
embodiment,” or similar language means that a particular feature, structure, or
characteristic described in connection with the embodiment is included in at least one

embodiment of the present invention. Thus, appearances of the phrases “in one
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embodiment,” “in an embodiment,” and similar language throughout this specification

may, but do not necessarily, all refer to the same embodiment.

Furthermore, the described features, structures, or characteristics of the
invention may be combined in any suitable manner in one or more embodiments. In
the following description, numerous specific details are provided, such as examples of
programming, software modules, user selections, network transactions, database
queries, database structures, hardware modules, hardware circuits, hardware chips,
etc., to provide a thorough understanding of embodiments of the invention. One
skilled in the relevant art will recognize, however, that the invention can be practiced
without one or more of the specific details, or with other methods, components,
materials, and so forth. In other instances, well-known structures, materials, or
operations are not shown or described in detail to avoid obscuring aspects of the

invention.

While the invention herein disclosed has been described by means of specific
embodiments, examples and applications thercof, numerous modifications and
variations could be made thereto by those skilled in the art without departing from the

scope of the invention set forth in the claims.
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CLAIMS

What 1s claimed is:

1. A method, comprising:

displaying an object on a screen;

controlling movement of the object in response to a first touch input;

detecting a request for switching control of the object from the first touch
input to a second touch input;

determining whether a location of the first touch input and a location of the
second touch input are within a merge area; and

switching control of the object from the first touch input to the second touch
input in response to the location of the first touch input and the location of the second

touch input being within the merge area.

2. The method of claim 1, further comprising determining the merge area.

3. The method of claim 1, wherein the merge area is a predefined area.

4. The method of claims 1, 2, or 3, wherein the merge area comprises an arca

surrounding a location of the first touch input at the time the request is detected.

5. The method of claims 1, 2, or 3, wherein the merge area comprises an arca
surrounding the first touch input and the second touch input, wherein a distance
between the location of the first touch input and the location of the second touch input

is within a predetermined range.

6. The method of claim 1, 2, or 3, wherein the merge area comprises an area

surrounding the location of the second touch input at the time the request is detected.
7. The method of any one of claims 1-6, wherein detecting the request

comprises detecting the second touch input when the object is being controlled by the

first touch input.
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8. The method of any one of claims 1-6, wherein detecting the request
comprises detecting that the location of the first touch input has reached a threshold

hand-off location.

9. The method of any one of claims 1-6, wherein detecting the request

comprises monitoring the velocity of the object.

10. The method of claim 9, wherein detecting the request further comprises

detecting a decrease in the velocity of the object over a predetermined amount of time.

11. The method of any one of claims 1-6, wherein detecting the request
comprises detecting a halt in the movement of the object for a predetermined amount

of time.

12. The method of any one of claims 1-11, further comprising releasing the
object if it is determined that the location of the first touch input and the location of

the second touch input are not within the merge area.

13. The method of any one of claims 1-11, wherein the first touch input and

the second touch input are entered on a first touch sensitive panel.

14. The method of claim 13, wherein the first touch sensitive panel comprises

a touch sensitive display.

15. The method of claim 14, wherein the touch sensitive display comprises

the screen.

16. An apparatus, comprising:

a housing having a size intended for handheld use;

a first touch sensitive panel attached to a first surface of the housing; and

a processor based system included in the housing configured to perform steps
comprising:

displaying an object on a screen;
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controlling movement of the object in response to a first touch input on
the first touch sensitive panel;

detecting a request for switching control of the object from the first
touch input to a second touch input;

determining whether a location of the first touch input and a location of
the second touch input are within a merge area; and

switching control of the object from the first touch input to the second
touch input in response to the location of the first touch input and the location of the

second touch input being within the merge area.

17. The apparatus of claim 16, wherein the processor based system is further

configured to determine the merge area.

18. The apparatus of claims 16 or 17, wherein the merge area is determined

upon detecting the request.

19. The apparatus of claim 16, wherein the merge area is a predefined area.

20. The apparatus of any one of claims 16-19, wherein detecting the request
comprises detecting the second touch input when the object is being controlled by the

first touch input.

21. The apparatus of any one of claims 16-19, wherein detecting the request
comprises detecting that the location of the first touch input has reached a threshold

hand-off location.

22. The apparatus of any one of claims 16-21, wherein the processor based
system is further configured to release the object if it is determined that the location of
the first touch input and the location of the second touch input are not within the

mcergc arca.

23. The apparatus of any one of claims 16-22, wherein the touch sensitive

panel comprises a touch sensitive display.
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24. The apparatus of claim 23, wherein the touch sensitive display comprises

the display.

25. The apparatus of any one of claims 16-24, wherein the screen is external

to the device.

26. A computer readable storage medium storing one or more computer
readable programs adapted to cause a processor based system to execute steps
comprising:

displaying an object on a screen;

controlling movement of the object in response to a first touch input;

detecting a request for switching control of the object from the first touch
input to a second touch input;

determining whether a location of the first touch input and a location of the
second touch input are within a merge area; and

switching control of the object from the first touch input to the second touch
input in response to the location of the first touch input and the location of the second

touch input being within the merge area.
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