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(57) ABSTRACT

A method for animating graphical objects is provided. In one
embodiment, the method includes providing a plurality of
graphical objects and displaying a subset of the objects in a
viewport. In this embodiment, the method may also include
calculating a virtual destination for one of the graphical
objects based on a received user input, and moving the
graphical object to the virtual destination over a period of
time. Various additional methods, machine-readable media,
and devices for animating graphical objects and controlling
operational characteristics of a device are also provided.
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1
ANIMATION OF GRAPHICAL OBJECTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND

1. Technical Field

The present invention relates generally to image process-
ing and, more particularly, to the animation of graphical
objects within graphical user interfaces.

2. Description of the Related Art

This section is intended to introduce the reader to various
aspects of art that may be related to various aspects of the
present invention, which are described and/or claimed
below. This discussion is believed to be helpful in providing
the reader with background information to facilitate a better
understanding of the various aspects of the present inven-
tion. Accordingly, it should be understood that these state-
ments are to be read in this light, and not as admissions of
prior art.

Electronic devices and systems increasingly include dis-
play screens as part of the user interface of the device or
system. As may be appreciated, display screens may be
employed in a wide array of devices and systems, including
desktop computer systems, notebook computers, and hand-
held computing devices, as well as various consumer prod-
ucts, such as cellular phones and portable media players.
Such display screens may be useful for displaying status
information about the device or for displaying information
about an operation being performed by the device. For
example, portable music and/or video players may display
information about a music or video file being played by the
device, such as the title of the song or video being played,
the time remaining, the time elapsed, the artist or cast, or
other information of interest. Alternatively, the display of
such a device may display a piece of artwork or an arbitrary
design during operation of the device.

In some instances, it may be desirable to show an image
including one or more graphical objects on the display
screen, and to allow a user to pan through a relatively large
set of such graphical objects. Further, in some cases, the
number of graphical objects may exceed that which may be
conveniently displayed at one time. In these cases, the
display screen may depict only a subset of the total number
of graphical objects, and the particular displayed subset may
change as a user pans through the total number of graphical
objects. Further, the animation of images and graphical
objects may consume a significant amount of memory and
processing resources, which may negatively impact perfor-
mance of the electronic device.

SUMMARY

Certain aspects of embodiments disclosed herein by way
of example are summarized below. It should be understood
that these aspects are presented merely to provide the reader
with a brief summary of certain forms an invention disclosed
and/or claimed herein might take and that these aspects are
not intended to limit the scope of any invention disclosed
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2

and/or claimed herein. Indeed, any invention disclosed and/
or claimed herein may encompass a variety of aspects that
may not be set forth below.

The present disclosure generally relates to techniques for
animating graphical objects and images, and for controlling
other operational aspects of a device or system. In accor-
dance with one disclosed embodiment, an exemplary
method may include controlling and adjusting display char-
acteristics of an image via one or more evaluators. Such
display characteristics, in various embodiments, may
include position, velocity, acceleration, size, and/or opacity,
for example. In some embodiments, multiple evaluators may
be incorporated into a rendering function to create complex
visual animation effects of one or more graphical objects. In
other embodiments, evaluators may be used to control other
operational aspects of a device, such as a sound generated by
the device. In accordance with another disclosed embodi-
ment, an exemplary method may include displaying a por-
tion of a set of images, and moving one or more of the
images to a virtual destination in response to a user input.
Further, in some embodiments, the virtual destination may
be updated in mid-animation upon the receipt of an addi-
tional user input, facilitating a smooth animation of the
object from its original position to the updated virtual
destination.

Various refinements of the features noted above may exist
in relation to various aspects of the present invention.
Further features may also be incorporated in these various
aspects as well. These refinements and additional features
may exist individually or in any combination. For instance,
various features discussed below in relation to one or more
of'the illustrated embodiments may be incorporated into any
of'the above-described aspects of the present invention alone
or in any combination. Again, the brief summary presented
above is intended only to familiarize the reader with certain
aspects and contexts of embodiments of the present inven-
tion without limitation to the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
present invention will become better understood when the
following detailed description of certain exemplary embodi-
ments is read with reference to the accompanying drawings
in which like characters represent like parts throughout the
drawings, wherein:

FIG. 1 is a perspective view illustrating a portable media
player in accordance with one embodiment of the present
invention;

FIG. 2 is a simplified block diagram of the portable media
player of FIG. 1 in accordance with one embodiment of the
present invention;

FIG. 3 is a flowchart depicting a process for animating a
graphical object in accordance with one embodiment of the
present invention;

FIG. 4 illustrates the animation of a graphical object
through use of an evaluator accordance with one embodi-
ment of the present invention;

FIG. 5 generally depicts the movement of a graphical
object through use of a time-varying evaluator in accordance
with one embodiment of the present invention;

FIG. 6 depicts the animation of a graphical object in
which values for the location of the object and the opacity
of the object are output from time-dependent evaluators in
accordance with one embodiment of the present invention;
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FIG. 7 is a flowchart depicting a process for animating a
series of images in accordance with one embodiment of the
present invention;

FIG. 8 illustrates an exemplary viewport including images
that include cover art associated with one or more media
files in accordance with one embodiment of the present
invention;

FIG. 9 is a diagram generally illustrating a series of image
objects in relative positions and the calculation of a virtual
destination for a particular image object in accordance with
one embodiment of the present invention;

FIG. 10 is a diagram illustrating the movement of the
series of image objects of FIG. 9 such that the particular
image object is located at its virtual destination in accor-
dance with one embodiment;

FIG. 11 is a diagram generally illustrating a series of
image objects and the calculation of a first virtual destination
and a second, updated virtual destination for a particular
image object in accordance with one embodiment of the
present invention;

FIG. 12 is a diagram illustrating the position of the image
objects of FIG. 11 at the time the second virtual destination
is calculated in one embodiment of the present invention;
and

FIG. 13 is a diagram illustrating the movement of the
series of image objects of FIGS. 11 and 12 such that the
particular image object is located at its updated virtual
destination in accordance with one embodiment of the
present invention.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

One or more specific embodiments of the present inven-
tion will be described below. These described embodiments
are only exemplary of the present invention. Additionally, in
an effort to provide a concise description of these exemplary
embodiments, all features of an actual implementation may
not be described in the specification. It should be appreciated
that in the development of any such actual implementation,
as in any engineering or design project, numerous imple-
mentation-specific decisions must be made to achieve the
developers’ specific goals, such as compliance with system-
related and business-related constraints, which may vary
from one implementation to another. Moreover, it should be
appreciated that such a development effort might be com-
plex and time consuming, but would nevertheless be a
routine undertaking of design, fabrication, and manufacture
for those of ordinary skill having the benefit of this disclo-
sure.

An exemplary electronic device 10 is illustrated in FIG. 1
in accordance with one embodiment of the present inven-
tion. In some embodiments, including the presently illus-
trated embodiment, the device 10 may be a portable elec-
tronic device, such as a media player, a cellular phone, a
personal data organizer, or the like. Indeed, in such embodi-
ments, a portable electronic device may include a combina-
tion of the functionalities of such devices. In addition, the
electronic device 10 may allow a user to connect to and
communicate through the Internet or through other net-
works, such as local or wide area networks. For example, the
portable electronic device 10 may allow a user to access the
internet and to communicate using e-mail, text messaging,
instant messaging, or using other forms of electronic com-
munication. By way of example, the electronic device 10
may be a model of an iPod having a display screen or an
iPhone available from Apple Inc.
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In certain embodiments, the device 10 may be powered by
one or more rechargeable and/or replaceable batteries. Such
embodiments may be highly portable, allowing a user to
carry the electronic device 10 while traveling, working,
exercising, and so forth. In this manner, and depending on
the functionalities provided by the electronic device 10, a
user may listen to music, play games or video, record video
or take pictures, place and receive telephone calls, commu-
nicate with others, control other devices (e.g., via remote
control and/or Bluetooth functionality), and so forth while
moving freely with the device 10. In addition, device 10 may
be sized such that it fits relatively easily into a pocket or a
hand of the user. While certain embodiments of the present
invention are described with respect to a portable electronic
device, it should be noted that the presently disclosed
techniques may be applicable to a wide array of other, less
portable, electronic devices and systems that are configured
to render graphical data, such as a desktop computer.

In the presently illustrated embodiment, the exemplary
device 10 includes an enclosure or housing 12, a display 14,
user input structures 16, and input/output connectors 18. The
enclosure 12 may be formed from plastic, metal, composite
materials, or other suitable materials, or any combination
thereof. The enclosure 12 may protect the interior compo-
nents of the electronic device 10 from physical damage, and
may also shield the interior components from electromag-
netic interference (EMI).

The display 14 may be a liquid crystal display (LCD), a
light emitting diode (LED) based display, an organic light
emitting diode (OLED) based display, or some other suitable
display. In accordance with certain embodiments of the
present invention, the display 14 may display a user inter-
face and various other images, such as logos, avatars,
photos, album art, and the like. Additionally, in one embodi-
ment, the display 14 may include a touch screen through
which a user may interact with the user interface. The
display may also include various function and/or system
indicators to provide feedback to a user, such as power
status, call status, memory status, or the like. These indica-
tors may be incorporated into the user interface displayed on
the display 14.

In one embodiment, one or more of the user input
structures 16 are configured to control the device 10, such as
by controlling a mode of operation, an output level, an
output type, etc. For instance, the user input structures 16
may include a button to turn the device 10 on or off. Further
the user input structures 16 may allow a user to interact with
the user interface on the display 14. Embodiments of the
portable electronic device 10 may include any number of
user input structures 16, including buttons, switches, a
control pad, a scroll wheel, or any other suitable input
structures. The user input structures 16 may work with the
user interface displayed on the device 10 to control functions
of the device 10 and/or any interfaces or devices connected
to or used by the device 10. For example, the user input
structures 16 may allow a user to navigate a displayed user
interface or to return such a displayed user interface to a
default or home screen.

The exemplary device 10 may also include various input
and output ports 18 to allow connection of additional
devices. For example, a port 18 may be a headphone jack
that provides for the connection of headphones. Addition-
ally, a port 18 may have both input/output capabilities to
provide for connection of a headset (e.g., a headphone and
microphone combination). Embodiments of the present
invention may include any number of input and/or output
ports, such as headphone and headset jacks, universal serial
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bus (USB) ports, IEEE-1394 ports, and AC and/or DC
power connectors. Further, the device 10 may use the input
and output ports to connect to and send or receive data with
any other device, such as other portable electronic devices,
personal computers, printers, or the like. For example, in one
embodiment, the device 10 may connect to a personal
computer via an IEEE-1394 connection to send and receive
data files, such as media files.

Additional details of the illustrative device 10 may be
better understood through reference to FIG. 2, which is a
block diagram illustrating various components and features
of the device 10 in accordance with one embodiment of the
present invention. In the presently illustrated embodiment,
the device 10 includes the display 14 and the I/O ports 18
discussed above. In addition, as discussed in greater detail
below, the exemplary device 10 may include a user interface
20, one or more processors 22, a memory device 24, a
non-volatile storage 26, card interface(s) 28, a networking
device 30, and a power source 32.

As discussed further herein, the user interface 20 may be
displayed on the display 14, and may provide a means for a
user to interact with the electronic device 10. The user
interface may be a textual user interface, a graphical user
interface (GUI), or any combination thereof, and may
include various layers, windows, screens, templates, ele-
ments, or other components that may be displayed in all or
in part of the display 14. The user interface 20 may, in
certain embodiments, allow a user to interface with dis-
played interface elements via one or more user input struc-
tures 16 and/or via a touch sensitive implementation of the
display 14. In such embodiments, the user interface provides
interactive functionality, allowing a user to select, by touch
screen or other input structure, from among options dis-
played on the display 14. Thus the user can operate the
device 10 by appropriate interaction with the user interface
20.

The processor(s) 22 may provide the processing capabil-
ity required to execute the operating system, programs, user
interface 20, and any other functions of the device 10. The
processor(s) 22 may include one or more microprocessors,
such as one or more “general-purpose” microprocessors, one
or more special-purpose microprocessors and/or ASICS, or
some combination thereof. For example, the processor 22
may include one or more reduced instruction set (RISC)
processors, such as a RISC processor manufactured by
Samsung, as well as graphics processors, video processors,
and/or related chip sets.

As noted above, embodiments of the electronic device 10
may also include a memory 24. The memory 24 may include
a volatile memory, such as random access memory (RAM),
and/or a non-volatile memory, such as read-only memory
(ROM). The memory 24 may store a variety of information
and may be used for various purposes. For example, the
memory 24 may store the firmware for the device 10, such
as an operating system, other programs that enable various
functions of the device 10, user interface functions, proces-
sor functions, and may be used for buffering or caching
during operation of the device 10.

The non-volatile storage 26 of device 10 of the presently
illustrated embodiment may include ROM, flash memory, a
hard drive, or any other suitable optical, magnetic, or
solid-state storage medium, or a combination thereof. The
storage 26 may store data files such as media (e.g., music
and video files), software (e.g., for implementing functions
on device 10), preference information (e.g., media playback
preferences), lifestyle information (e.g., food preferences),
exercise information (e.g., information obtained by exercise
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monitoring equipment), transaction information (e.g., infor-
mation such as credit card information), wireless connection
information (e.g., information that may enable the device 10
to establish a wireless connection, such as a telephone
connection), subscription information (e.g., information that
maintains a record of podcasts, television shows, or other
media to which a user subscribes), telephone information
(e.g., telephone numbers), and any other suitable data.

The embodiment illustrated in FIG. 2 also includes one or
more card slots 28. The card slots may be configured to
receive expansion cards that may be used to add function-
ality to the device 10, such as additional memory, 1/O
functionality, or networking capability. Such an expansion
card may connect to the device through any type of suitable
connector, and may be accessed internally or external to the
enclosure 12. For example, in one embodiment, the card
may be flash memory card, such as a SecureDigital (SD)
card, mini- or microSD, CompactFlash card, Multimedia
card (MMC), or the like. Additionally, in an embodiment
including mobile telephone functionality, a card slot 28 may
receive a Subscriber Identity Module (SIM) card.

The exemplary device 10 depicted in FIG. 2 also includes
a network device 30, such as a network controller or a
network interface card (NIC). In one embodiment, the
network device 30 may be a wireless NIC providing wireless
connectivity over any 802.11 standard or any other suitable
wireless networking standard. The network device 30 may
allow the device 10 to communicate over a network, such as
a LAN, WAN, MAN, or the Internet. Further, the device 10
may connect to and send or receive data with any device on
the network, such as portable electronic devices, personal
computers, printers, and so forth. For example, in one
embodiment, the device 10 may connect to a personal
computer via the network device 30 to send and receive data
files, such as media files. Alternatively, in some embodi-
ments, the portable electronic device may not include a
network device 30. In such an embodiment, a NIC may be
added into card slot 28 to provide similar networking
capability as described above.

Further, the device 10 may also include a power source
32. In one embodiment, the power source 32 may be one or
more batteries, such as a Li-lon battery, may be user-
removable or secured to the housing 12, and may or may not
be rechargeable. Additionally, the power source 32 may
include AC power, such as provided by an electrical outlet,
and the device 10 may be connected to the power source 32
via the I/O ports 18.

[In] / should again be noted that various images and data,
including graphical data, may be processed and displayed by
the device 10. Keeping this in mind, a flowchart of an
exemplary method 40 for animating graphical objects is
illustrated in FIG. 3 in accordance with one embodiment of
the present invention. The exemplary method 40 may
include defining a plurality of evaluators associated with a
graphical object, as generally indicated in block 42. As used
herein, an evaluator is a function that returns a value
associated with some operational characteristic of a device
or system. In various embodiments, such operational char-
acteristics may include a display characteristic of a graphical
object in display screen, a characteristic of a sound gener-
ated by the device, an internal property, or the like. In some
embodiments, evaluators are components containing a math-
ematical function that is sampled along with various param-
eters. For instance, in one embodiment, an evaluator may
include a function that calls for a linear interpolation
between two values. In this case, the parameters may include
a time evaluator that interpolates time from start to end, as



US RE46,758 E

7

well as the beginning and end value for the interpolation.
Additionally, in some instances, the evaluators can also be
defined recursively. For example, instead of using two
constant values for the linear interpolation, the start and/or
end points themselves could also be defined as a linear
interpolation between two sets of unique values, which may
create what is known as a Bezier curve with the fundamental
definition of evaluators.

In some embodiments, a basic set of evaluators (e.g.,
addition, subtraction, multiplication, linear interpolation,
trigonometric interpolation, spherical interpolation, or the
like) may be defined with various parameters, such as time,
or simply two evaluators (i.e., defined recursively). Once a
working set of evaluators has been defined, these evaluators
may be used in various combinations to create desired
effects. Consequently, in one embodiment, a given task (e.g.,
animating an object, controlling a sound or internal process,
or the like) may be accomplished via selection of an appro-
priate combination of evaluators, rather than requiring the
creation of entirely new functions or substantial modifica-
tion of existing functions. Moreover, in one embodiment, the
evaluators can also be used in an animation design tool
where each component, or “box”, defines a single function
that can be combined with other components to perform
complex tasks attached to a selected property.

As noted above, in some embodiments, an evaluator may
return a constant value, or may include a time-based func-
tion such that the value returned by or sampled from the
evaluator varies with respect to time. Both constant evalu-
ators and time-varying evaluators may return a value asso-
ciated with any number of display characteristics of a
graphical object. For instance, an evaluator may return a
value associated with the position, size, velocity, accelera-
tion, color, opacity, or some other characteristic of the
display object. Specific exemplary uses of some such evalu-
ators are discussed below with respect to FIGS. 4-6.

The exemplary method 40 may also include defining a
control function, such as a rendering function (in those
embodiments relating to control of graphical animation),
that includes such evaluators, as generally indicated in block
44. In other embodiments, however, the control function
may be defined to modify other, non-display characteristics,
such as those noted above. In the presently illustrated
embodiment, the method 40 also includes storing the evalu-
ators and the rendering (or other control) function, as
generally depicted in block 46. As will be appreciated, the
evaluators and the rendering function may be stored in any
suitable memory and/or storage device, such as the memory
24 and/or the non-volatile storage 26 of device 10, as
described above. In some embodiments, the method 40 may
also include animating a graphical object via the rendering
function, as generally provided in block 48. In various
embodiments, the animated graphical object may be a pho-
tograph, cover art, avatars, icons, an individual pixel, or any
other desired graphical or image object.

While numerous aspects of a graphical object may be
manipulated via the evaluators and the rendering function
noted above, specific examples of such evaluators and
animation are discussed below with reference to FIGS. 4-6
for illustrative purposes. It will be appreciated, however, that
these examples are merely provided for the sake of clarity,
and other animations and operations may be performed via
evaluators in full accordance with the present techniques.

With reference to an exemplary graph 60 of FIG. 4, and
by way of example, it may be desirable to animate a
graphical object 62 from a starting point (a) to a destination
point (b) over a desired period of time (t). Although the
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graph 60 is generally illustrated as a two-dimensional rect-
angular coordinate system, with units of distance along the
horizontal and vertical axes 64 and 66, respectively, it will
be appreciated that the present techniques may also be
applied in various other coordinate systems, including a
three-dimensional system. In the exemplary graph 60, point
a is located at coordinates (0,0) and point b is located at
coordinates (8,4). In one embodiment, an evaluator “A” may
be defined to return the location of point a, and an evaluator
“B” may be defined to return the location of point b. A
rendering function for animating the graphical object 62
from point a to point b may then be defined as a linear
interpolation from the value returned by evaluator A to the
value returned by evaluator B over a desired period of time,
such as four seconds, or:

R(t)=lerp(A,B), over t=0 to t=4.

In this embodiment, execution of the rendering function
results in the movement of the graphical object 62 from
point a to point b along a path 68 over the course of four
seconds. Thus, counting in one second intervals (e.g., times
1, 15, t3, and t,), the graphical object 62 may be located at
coordinates (2,1), (4,2), (6,3), and (8,4) at respective times
1, ty, t5, and t,.

In another embodiment, the evaluators may be used to
render a more complex animation effect, as generally illus-
trated in the exemplary graph 70 of FIG. 5. As in graph 60,
graph 70 may be a two-dimensional rectangular coordinate
system with horizontal and vertical axes 72 and 74, respec-
tively. In this embodiment, however, rather than defining
evaluators A and B as functions that return set points and/or
values, evaluator A may be defined to return the location of
the graphical object 62 at a given time, and the evaluator B
may defined as a linear time-based function that returns the
location of a point b that moves with respect to time along
a path 76, as generally indicated in FIG. 5. Further, an
evaluator “D” may be defined as a recursive linear interpo-
lation function over a given time period, such as four
seconds. With the evaluators defined in this manner, the
rendering function:

R(t)=D(A,B), over t=0 to t=4,

may result in the animation of the graphical object 62 along
a path 78, as also generally illustrated in FIG. 5.

Further, additional evaluators may be defined and utilized
by the rendering function to adjust other display character-
istics of the graphical object 62. For example, an evaluator
“C” may be defined to control the opacity of the graphical
object 62 over a period of time. For instance, the evaluator
C may include the function:

f(t)=(4-t)/4, from t=0 to t=4

such that the evaluator returns an opacity value between 0
and 1, inclusive, where an opacity value of 1 corresponds to
fully opaque and the opacity value O corresponds to fully
transparent (i.e., not visible). The rendering function for the
graphical object 62 may then be defined as:

R(t)=[D(A,B)],C; from t=0 to t=4,

resulting in the gradual fading of the graphical object 62 as
it travels along the path 78, as generally illustrated in FIG.
6. Particularly, as the evaluator C includes a linear function
from fully opaque to fully transparent, the graphical object
is fully opaque at its initial position P, at time t,, is 75%
opaque at position P,, and time t;, 50% opaque position P,
and time t,, 25% opaque at position P; and time t;, and is
fully transparent at position P, and time t,. As noted above,
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while these particular examples have been provided for
illustrative purposes, it will be appreciated that a wide array
of various characteristics, whether display characteristics or
other characteristics, may be adjusted through the use of
evaluators and/or rendering functions via the techniques
described above. Further, while linear interpolations were
implemented in some of the evaluators discussed above, it
will be appreciated that other forms of interpolation, such as
polynomial, exponential, trigonometric, logarithmic, or the
like, may be used in full accordance with the present
techniques.

An exemplary method 90 for animating a series of graphi-
cal objects or images is depicted in FIG. 7. In one embodi-
ment, the method 90 includes providing a plurality of
graphical objects or images, and displaying a subset or a
portion of the graphical objects in a viewport of the display,
such as the display 14 of the device 10, as generally
indicated in blocks 92 and 94. In various embodiments, the
graphical objects may include photographs, icons, avatars,
cover art, or the like, which a user may be able to browse
through by panning or scrolling through the plurality of
graphical objects.

In one embodiment, the exemplary method 90 includes
receiving a user input, such as via a user input structure 16,
and calculating a virtual destination for one or more dis-
played graphical objects based on the user input, as gener-
ally indicated in blocks 96 and 98 of FIG. 7. In some
embodiments, the user input structure 16 is a touch-sensitive
device, and the calculation of the virtual destination depends
on some aspect of the user interaction with the touch-
sensitive device. For instance, a fast motion by a user against
the touch-sensitive input device may result in the calculation
of a virtual destination that is further from the graphical
object that that which would be calculated in response to a
slower motion. It should be noted that, as used herein, the
term “‘virtual destination” refers to a calculated destination
for an image object, and may include an actual display
position within the viewport or a virtual display position
falling outside the edges of the viewport, as discussed in
greater detail below with respect to FIGS. 8-13.

Once the virtual destination is calculated for a graphical
object, the graphical object may be animated toward its
virtual destination over any desired time period, as generally
indicated in block 100. If an additional user input is received
during animation of the graphical object toward its virtual
destination (block 102), a new, updated virtual destination
for the graphical object may be calculated based on the new
user input and the graphical object may proceed from its
present location to its new virtual destination over a new
time period. In one embodiment, the receipt of a new user
input during an animation sequence initiated by a previous
user input results in the cancellation of the original anima-
tion sequence and the beginning of a new animation
sequence. Such cancellation may be performed such that the
graphical object is essentially “handed-off” from the first
animation sequence to the second animation sequence with-
out any, or any significant, perceptible break in the anima-
tion of the graphical object from its original position to its
updated virtual destination.

In some embodiments, the time periods associated with
the animation sequences in response to original and new
user inputs may be substantially equivalent, although dif-
fering time periods may be used in full accordance with the
present techniques. The moving or animating of the graphi-
cal object may be performed according to a function includ-
ing an evaluator, such as generally described above with
respect to FIGS. 3-6. With or without the use of evaluators,
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such animation may also be performed through interpolation
between the location the graphical object prior to receipt of
the user input and the virtual destination calculated follow-
ing the user input. In one embodiment, such interpolation is
a linear interpolation, although other forms of interpolation,
such as polynomial, exponential, trigonometric, or the like,
may be used. Once the graphical object reaches its virtual
destination, the method 90 ends (block 104).

An exemplary viewport 110, in which graphical objects
may be displayed, is provided in FIG. 8. In some embodi-
ments, the viewport 110 may be provided on the display 14.
As noted above, the viewport 110 may display a subset of a
plurality of graphical objects 112, such as cover art, photos,
or the like. In one embodiment, the viewport 110 may be
configured to display a subset of the plurality of graphical
objects 112, wherein the subset is of a certain size. For
instance, in the presently illustrated embodiment, the view-
port 110 is generally configured to display five graphical or
image objects 112, although a greater or lesser number of
such objects may be displayed within the viewport 110 in
other embodiments. Additionally, a user may scroll or pan
through the graphical objects 112 via the scroll bar 114. As
the viewport 110 displays only a subset of the graphical
objects 112, other graphical objects 112 may be considered
to be in virtual positions 116 (i.e., in positions that are not
displayed in the viewport 110) on either side of the viewport
110.

The animation of a particular graphical or image object
120 of the plurality of graphical objects 112 may be better
understood with reference to the diagrams illustrated in
FIGS. 9-13. For example, the diagram 124 of FIG. 9
generally illustrates a plurality of graphical objects O,-O,,
and their respective location with respect to a series of
positions 126 (P5-P;) in accordance with one embodiment.
The depiction of the graphical objects 112 in FIG. 9 gener-
ally corresponds to that of FIG. 8, with the particular
graphical object 120 occupying a generally central position
within the viewport 110. In the presently illustrated embodi-
ment, the positions P,,-P,, generally correspond to the
actual display positions of the subset of the graphical objects
112 within the viewport 110, while the remaining positions
126 may be considered to be virtual positions as discussed
above.

Once a user input is received, a virtual destination 130, at
a distance x; from a starting location 132 (at P,,) of the
graphical object 120 may be calculated. The graphical object
120 may then be moved or animated from the location 132
to the virtual destination 130 over a given period of time,
such as one second, three seconds, or some other amount of
time. At the conclusion of such animation, the sequence of
graphical objects 112 may be located within the positions
126 as illustrated in diagram 136 of FIG. 10. As illustrated
in the exemplary diagram 136, the plurality of graphical
objects 112 have been shifted to the right with respect to the
viewport 110, such that the graphical object 120 is now
located at its virtual destination 130, while an additional
graphical object 138 has been animated into the location 132
previously occupied by the graphical 120 prior to the
animation. As noted above, the virtual destination calculated
for a given graphical object 112 may correspond to an actual
display position within the viewport 110 or a virtual position
outside of the viewport 110.

In an additional embodiment, an additional user input
may be received during animation of the graphical object
120 from its starting location 132 to its virtual destination
130, as generally illustrated in diagram 142 of FIG. 11. In
such an embodiment, the graphical object 120 may have
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only traversed a portion of the distance x, between the
starting location 132 and the virtual destination 130 when
the additional user input is received. For instance, if the
graphical object 120 is to be animated from the location 132
to the virtual destination 130 over a period of one second, an
additional user input may be received 0.4 seconds into the
animation, at which time the graphical objects 112 are
generally located in the positions illustrated in the diagram
144 of FIG. 12. Notably, at the time of receipt of new user
input, the graphical object 120 is located at a position 146
and a new, updated virtual destination 148 may be calculated
based on the new user input. Subsequently, the graphical
object 120 may be animated from the location 146 to the
updated virtual destination 148, as generally illustrated in
the exemplary diagram 152 of FIG. 13.

Additionally, although the examples provided above
include the movement of the graphical object 120 (in
accordance with a calculated virtual destination) from an
actual display position within the viewport 110 to a virtual
display position outside of the viewport 110 (FIGS. 9 and
10), and from one virtual display position to another (FIGS.
12 and 13), it should be noted that other types of movement
may also be performed in other embodiments. For instance,
in other embodiments, a graphical object may be animated
from its virtual display position to an actual display position,
or between two actual display positions, in full accordance
with the present techniques. Still further, a graphical object
may be animated from a virtual display position on one side
of the viewport 110 to a virtual display position on the
opposite side of the viewport 110.

While the invention may be susceptible to various modi-
fications and alternative forms, specific embodiments have
been shown by way of example in the drawings and have
been described in detail herein. However, it should be
understood that the invention is not intended to be limited to
the particular forms disclosed. Rather, the invention is to
cover all modifications, equivalents, and alternatives falling
within the spirit and scope of the invention as defined by the
following appended claims.

What is claimed is:

1. A method comprising:

defining a plurality of evaluators associated with respec-
tive operational characteristics of a device;

defining a control function dependent on time and includ-
ing first and second evaluators of the plurality of
evaluators, wherein at least one of the first or second
evaluators includes an additional function dependent
on time; and

storing the plurality of evaluators and the control function
in a memory of the device, wherein [the device is
configured to vary] the operational characteristics asso-
ciated with the first and second evaluators vary based at
least in part on the control function;

wherein the operational characteristics associated with the
first and second evaluators comprise one or more
display characteristics of a given graphical object[,]
and the control function comprises a rendering func-
tion[, and the device is configured to animate],

the method further comprising:

determining a target position for a graphical object
outside of a display of the device based on a user input;

animating the graphical object [and to vary],

varying the one or more display characteristics associated
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determining another target position for the graphical
object or another graphical object outside of the dis-
play of the device based on another user input, wherein
the target position and the other target position are
different distances from a position of the graphical
object or the other graphical object;

animating the graphical object or the other graphical

object; and

varying the one or more display characteristics associ-

ated with the first and second evaluators during ani-
mation of the graphical object or the other graphical
object over the pre-determined period of time based at
least in part on the rendering function,

wherein the rendering function comprises a recursive

interpolation function for animating the giver graphical
object, over the pre-determined period of time, between
a source position on the display of the device and a
target position outside the display of the device; and
wherein [the target] a current position for the given
graphical object being animated between the source
position and the target position at a given time within
the pre-determined period of time is defined at least in
part by one of the first or second evaluators including
the additional function dependent on time such that the
[target] current position varies with respect to time, and
the given graphical object is animated from the source
position to the target position over [a] the pre-deter-
mined period of time such that the givern graphical
object arrives [substantially] at the [current] target
position at the end of the pre-determined period of time.
2. The method of claim 1, wherein the one or more display
characteristics associated with the first and second evalua-
tors comprise a position of the giver graphical object.
3. The method of claim 1, wherein the additional function
dependent on time includes at least one of a linear function,
a polynomial function, an exponential function, a logarith-
mic function, or a trigonometric function.
4. The method of claim 1, wherein the rendering function
[is configured to adjust] adjusts a plurality of display char-
acteristics of the giver graphical object via evaluators, the
display characteristics comprising two or more of position,
velocity, acceleration, size, opacity, or color.
5. The method of claim 1, wherein the first and second
evaluators of the control function operate concurrently.
6. A method comprising:
providing a plurality of graphical objects;
displaying a subset of the plurality of graphical objects in
a viewport of a display;

receiving a user input;

calculating a virtual destination for at least one graphical
object of the subset based on the user input; and

moving the at least one graphical object to the virtual
destination over a pre-determined time period accord-
ing to a time dependent function as time elapses during
the pre-determined time period, wherein moving the at
least one graphical object comprises moving the at least
one graphical object from an actual display position
within the viewport to a virtual display position outside
of the viewport of the display such that the at least one
graphical object arrives at the virtual display position
at the end of the pre-determined time period;

receiving another user input;

calculating another virtual destination for another at

least one graphical object of the subset based on the
other user input, wherein a distance between the at
least one graphical object and the virtual destination
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and another distance between the other at least graphi-
cal object and the other virtual destination ave different
distances;

moving the other at least one graphical object to the other
virtual destination over the pre-determined time period 5
according to the time dependent function as time
elapses during the pre-determined time period, wherein
moving the other at least one graphical object com-
prises moving the other at least one graphical object
from an actual display position within the viewport to
the other virtual display position outside of the view-
port of the display such that the other at least one
graphical object arrives at the other virtual display
position at the end of the pre-determined time period.

7. The method of claim 6, comprising:

receiving an additional user input while moving the at
least one graphical object during the pre-determined
time period;

updating the virtual destination for the at least one graphi-
cal object based on the additional user input; and

moving the at least one graphical object to the updated
virtual destination over an additional pre-determined
time period.

8. The method of claim 6, wherein moving the at least one
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9. The method of claim 6, wherein moving the at least one

graphical object comprises moving the at least one graphical
object according to an interpolation between its original
position and its virtual destination.

30
10. The method of claim [6] 9, wherein the interpolation
comprises a [linear] non-linear interpolation.

[11. The method of claim 6, wherein the virtual destina-

tion is outside of the viewport.]
12. The method of claim 6, comprising:
calculating virtual destinations for each graphical object
of the plurality of graphical objects based on the user
input; and
animating the sequence of graphical objects of the plu-
rality of graphical objects within the viewport over the
pre-determined time period such that each graphical
object of the plurality of graphical objects is moved to
its respective virtual destination [over] af the end of the
pre-determined time period.
13. A device comprising:
a housing;
a display disposed in the housing;
a memory device disposed in the housing, the memory
device including executable application instructions
stored therein; and
a processor disposed in the housing [and configured to
execute], wherein the application instructions stored in
the memory device[;
wherein the device is configured to], when executed by the
processor, cause the device to: pan through a plurality
of images in response to a user input,
wherein to pan through the plurality of images the appli-
cation instructions when executed by the processor
cause the device to:
calculate, based on the user input, a virtual destination
outside of the viewport of the display;

move at least one image [is moved] of the plurality of
images over a pre-determined period of time to [a]
the virtual destination [that is calculated from the
user input,] according to a time dependent function 65
as time elapses during the pre-determined period of
time; and
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[the] move at least one other image [is moved] of the
plurality of images at least between a virtual display
position outside of the display and an actual display
position within the display according to the time
dependent function as time elapses during the pre-
determined period of time, and

wherein to perform another pan through the plurality of

images the application instructions when executed by

the processor cause the device to:

calculate, based on another user input, another virtual
destination outside of the viewport of the display,
wherein a distance to the virtual destination and a
distance to the other virtual destination are different
distances;

move at least one image of the plurality of images over
the pre-determined period of time to the other virtual
destination according to the time dependent function
as time elapses during the pre-determined period of
time; and

move at least one other image of the plurality of images
at least between a virtual display position outside of
the display and an actual display position within the
display according to the time dependent function as
time elapses during the pre-determined period of
time.

14. The device of claim 13, wherein the device comprises
a touch-sensitive user interface, and the virtual destination
or the other virtual destination calculated depends on [the]
a speed of [the] a user movement on the touch-sensitive
interface.

15. The device of claim 13, wherein the plurality of
images comprises [at least one of] a photograph [or cover art
for a media file].

16. One or more ron-transitory machine-readable storage
media having application instructions encoded thereon, the
application instructions comprising:

instructions for displaying a portion of a sequence of

images;

instructions for calculating a virtual destination for a

particular image of the sequence of images based on a

user input; [and]

instructions for animating the sequence of images over a

first pre-determined time period according to a time
dependent function as time elapses during the first
pre-determined time period such that the particular
image arrives at [its] zke virtual destination at the end
of the first pre-determined time period;

instructions for calculating another virtual destination for

the particular image ov for another particular image of

the sequence of images based on another user input,

wherein the other virtual destination is outside of a

display of a device displaying the portion of the

sequence of images and wherein the other virtual
destination is further away from or closer to the par-
ticular image ov the other particular image in the
sequence of images than is the virtual destination in the
sequence of images from the particular image; and

instructions for animating the sequence of images over
another predetermined time period having a same
duration as the first pre-determined time period
according to the time dependent function as time
elapses during the other pre-determined time period
such that the particular image or the other particular
image arrives at the other virtual destination at the end
of the other pre-determined time period.

17. The one or more nron-tramsitory machine-readable
storage media of claim 16, wherein the application instruc-
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tions comprise instructions for updating the virtual destina-
tion or the other virtual destination in response to an
additional user input, wherein the instructions for updating
comprise instructions to cancel any animation process
remaining for the first pre-determined time period or the
other pre-determined time period in favor of a new anima-
tion process to move the particular image or the other
particular image to the updated virtual destination over a
second pre-determined time period.

18. The one or more non-transitory machine-readable
storage media of claim 16, wherein the one or more ron-
transitory machine-readable storage media comprise a flash
memory device.

19. The method of claim 6, further comprising adjusting
a plurality of display characteristics of the at least one
graphical object or the other at least one graphical object,
wherein the display characteristics include position, veloc-
ity, acceleration, size, opacity, or color.

20. The method of claim 6, wherein at least some of the
subset of graphical objects are displayed at an angle relative
to the display.

21. The method of claim 6, wherein the virtual destination
or the other virtual destination is calculated in three dimen-
sions.

22. The method of claim 6, wherein said moving the at
least one graphical object or said moving the other at least
on graphical object is performed about a virtual axis.

23. The method of claim 6, wherein an opacity of the at
least one graphical object at the actual display position is
different than an opacity of the at least one graphical object
at the virtual display position or the other virtual display
position; or

an opacity of the other at least one graphical object at the

actual display position is different than an opacity of
the other at least one graphical object at the other
virtual display position.

24. The method of claim 6, wherein the calculated virtual
destination includes the virtual display position and the
other calculated virtual destination includes the other vir-
tual display position.

25. The device of claim 13, wherein the plurality of
images comprises cover art for a media file.

26. The device of claim 13, wherein the application
instructions when executed by the processor further cause
the device to adjust display characteristics of the at least one
image, wherein the display characteristics include position,
velocity, acceleration, size, opacity, or color.

27. The device of claim 13, wherein the at least one image
or the other at least one image is moved over an additional
pre-determined time period to an updated virtual destination
that is calculated from an additional user input received
during the pan through the plurality of images or the other
pan through the plurality of images.

28. The device of claim 13, wherein the user input or the
other user input is received as an input to a touch-sensitive
user interface.

29. The device of claim 13, wherein at least some of the
plurality of images are displayed at an angle relative to the
display.

30. The device of claim 13, wherein the virtual destination
or the other virtual destination is calculated in three-
dimensions.

31. The device of claim 13, wherein the at least one image
is moved about a virtual axis.

32. The device of claim 13, wherein an opacity of the at
least one image at the actual display position is different
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than an opacity of the at least one image at the virtual
display position or the other virtual display position.

33. The device of claim 13, wherein the calculated virtual
destination includes the virtual display position, wherein the
virtual display position includes coordinates outside of the
display.

34. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein the application instruc-
tions further comprise:

instructions for adjusting display characteristics of the

particular image or the other particular image,
wherein the display characteristics include at least one
of position, velocity, acceleration, size, opacity, or
color.

35. The one or morve non-transitory machine readable
storage media of claim 16, wherein the application instruc-
tions further comprise:

instructions for updating the virtual destination for the

particular image based on an additional user input;
and

instructions for animating the sequence of images over a

second pre-determined time period such that the par-
ticular image arrives at the updated virtual destination
at the end of the second pre-determined time period.

36. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein the user input or the
other user input is received via a touch-sensitive user
interface, and wherein the calculated virtual destination or
the other calculated virtual destination depends on a speed
of a user movement on the touch-sensitive user interface.

37. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein at least some of the
images in the sequence of images are displayed at an angle
relative to the display.

38. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein the virtual destination or
the other virtual destination is calculated in three dimen-
sions.

39. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein said animating is
performed about a virtual axis.

40. The one or more non-tramsitory machine-readable
storage media of claim 16, wherein an opacity of the
particular image at its virtual destination is different than an
opacity of the particular image at another destination and
an opacity of the particular image or the other particular
image at its other virtual destination is different than an
opacity of the particular image or the other particular image
at another destination.

41. A non-transitory computer-readable storage medium
storing program instructions, wherein the program instruc-
tions are computer-executable to implement:

displaying a subset of graphical objects of a plurality of

graphical objects, wherein the plurality of graphical
objects arve associated with respective coordinates;

in response to user input, determining a virtual position

for at least one graphical object of the subset of
graphical objects, wherein the virtual position is asso-
ciated with coordinates corresponding to a location
outside of a display area;

moving the at least one graphical object from its respec-

tive coordinates to the coordinates of the virtual posi-
tion over a pre-determined period of time according to
a time dependent function as time elapses during the
pre-determined period of time; and

in response to another user input, determining another

virtual position for the at least one graphical object or
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another at least one graphical object of the subset of
graphical objects, wherein the other virtual position is
associated with coordinates corresponding to a loca-
tion outside of the display area;

moving the at least one graphical object or the other at
least one graphical object from its respective coordi-
nates to the coordinates of the other virtual position
over the pre-determined period of time according to the
time dependent function as time elapses during the
pre-determined period of time, wherein a distance to
move the at least one graphical object to the virtual
position and a distance to move the at least one
graphical object or the other at least one graphical
object to the other virtual position arve different dis-
tances.

42. A method, comprising:

performing, by a computing device:

displaying a subset of graphical objects of a plurality of
graphical objects, wherein the plurality of graphical
objects arve associated with respective coordinates;

in response to a user input, determining a virtual position
for at least one graphical object of the subset of
graphical objects, wherein the virtual position is asso-
ciated with coordinates corresponding to a location
outside of a display area; and
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moving the at least one graphical object from its respec-

tive coordinates to the coordinates of the virtual posi-
tion over a pre-determined period of time according to
a time dependent function as time elapses during the
pre-determined period of time;

in response to another user input, determining another

virtual position for the at least one graphical object or
another at least one graphical object of the subset of
graphical objects, wherein the other virtual position is
associated with coordinates corresponding to a loca-
tion outside of the display area; and

moving the at least one graphical object or the other at

least one graphical object from its respective coordi-
nates to the coordinates of the other virtual position
over the pre-determined period of time according to the
time dependent function as time elapses during the
pre-determined period of time, wherein a distance to
move the at least one graphical object to the virtual
position and a distance to move the at least one
graphical object or the other at least one graphical
object to the other virtual position arve different dis-
tances.



