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USER INTERFACE METHODS PROVIDING CONTINUOUS ZOOM

FUNCTIONALITY

FIELD OF THE INVENTION

[0001] The present invention relates generally to computer user interface systems and

more particularly to user systems providing a continuous image zoom function.

BACKGROUND

[0002] Personal electronic devices (e.g. cell phones, PDAs, laptops, gaming devices)

provide users with increasing functionality and data storage. Personal electronic

devices serve as personal organizers, storing documents, photographs, videos and

music, and serving as portals to the Internet and electronic mail. In order to fit within

the small displays within such devices, documents (e.g., PDF images and

photographs) are typically displayed in a scaling viewer that can be controlled by a

zoom function. In order to view all or parts on an image, typical user interfaces

permit users to adjust a zoom factor by clicking on a zoom icon, entering a

magnification value in a data entry window, or dragging a selection box over the

portion to be displayed. Another known user interface mechanism for activating the

zoom function is the pinch movement of two fingers on a touchscreen display as

implemented on the Apple Computer iPhone®. However, such methods for

controlling the zooming function can be difficult to manipulate, particularly to

accomplish a deep zoom manipulation of the image. This is particularly the case in

small portable computing devices whose usefulness depends upon the zooming

function given their small screen size. For example, the small size of the Apple

iPhone® display limits the degree to which an image can be zoomed in one step using

the two finger pinch movement. Additionally, the high cost of the hardware that

enables the two finger pinch zoom renders this method unfeasible in lower cost

mobile devices.

SUMMARY



[0003] Various embodiments provide methods and devices for enabling users of a

computing device to continuously adjust a displayed image size in a zoom-in or zoom-

out function by tracing a circular or ellipsoidal shape on a touchscreen or with a

pointing device, with the image scaling factor controlled by the direction of the

movement and number or degrees of rotation. In an embodiment, the computing

device receives a series of user pointing events from a user interface such as a

touchscreen, touchpad or pointer device (e.g., a stylus) and examines the event data to

determine the shape and direction of a path traced in a continuous pointing event. If

the traced path is circular or ellipsoidal in shape a zoom function may be initiated in

which a scaling factor is applied to an image presented on the display based upon the

direction (e.g., clockwise or counterclockwise) and length of the traced path to zoom-

in or zoom-out the displayed image. In an embodiment, an ellipsoid-shaped path

traced in the clockwise direction is interpreted to imitate a zoom-in function, while an

ellipsoid-shapes path traced in the counterclockwise direction is interpreted to initiate

a zoom-out function. In an optional embodiment the velocity of the traced path may

be interpreted to determine the rate (e.g., percent magnification per unit path length)

which a zoom function is implemented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The accompanying drawings, which are incorporated herein and constitute part

of this specification, illustrate exemplary aspects of the invention. Together with the

general description given above and the detailed description given below, the

drawings serve to explain features of the invention.

[0005] FIGs. 1-3 are frontal views of a portable computing device illustrating zoom- in

functionality activated by a finger moving in a clockwise direction on a touchscreen

display.

[0006] FIGs. 4-6 are frontal views of a portable computing device illustrating zoom-

out functionality activated by a finger moving in a counterclockwise direction on a

touchscreen display.



[0007] FIGs. 7 and 8 are frontal views of a portable computing device illustrating

alternative zoom function display aides that may be presented on a touchscreen

display.

[0008] FIG. 9 is an example computer display illustrating use of the continuous zoom

function on a person computer using a pointing device.

[0009] FIG. 10 is an example computer display illustrating a zoom function display

aid that may be presented to users.

[0010] FIG. 11 is a system block diagram of a computer device suitable for use with

the various embodiments.

[0011] FIG. 12 is a process flow diagram of an embodiment method for implementing

a continuous zoom function user interface.

[0012] FIG. 13 is a process flow diagram of an embodiment method for determining

whether touch data constitutes an ellipsoid shape for implementing the continuous

zoom function.

[0013] FIG. 14 is a process flow diagram of an embodiment method for implementing

an object resizing function activated by a point device tracing an elliptical path.

[0014] FIG. 15 is a component block diagram of an example portable computing

device suitable for use with the various embodiments.

[0015] FIG. 16 is a component block diagram of a computer suitable for use with the

various embodiments.

DETAILED DESCRIPTION

[0016] Various embodiments will be described in detail with reference to the

accompanying drawings. Wherever possible, the same reference numbers will be

used throughout the drawings to refer to the same or like parts. References made to

particular examples and implementations are for illustrative purposes and are not

intended to limit the scope of the invention or the claims.



[0017] As used herein, a "pointing device" refers to any human-computer interface

device capable of receiving physical inputs from a user that can be translated into

locations and actions such as for use in a graphical user interface (GUI). Common

pointing devices include a mouse, touchscreen display that is touched by a finger or

stylus, touchpad that is touched by a finger or stylus (as typically employed on some

notebook computers), joystick, pointing stick, multi-direction rocker switch (as

typically employed on some cellular telephones), trackball mouse, and electronic pen

and tablet. Future pointing devices that may be developed and would be encompassed

in the various aspects also include large touch sensitive display panels, eye trackers,

electronic gloves, and human movement tracking systems. Pointing devices are

typically integrated with GUI software to position and control a cursor which appears

on the display and moves in conjunction with inputs to the pointing device.

[0018] As used herein, the term "cursor" refers to any graphical indicator, such as an

arrow or pointing finger icon, that may be displayed in a GUI to aid users in indicating

and select items on a GUI display. Typical GUI software is configured to allow a user

to navigate a cursor using a pointing device.

[0019] As used herein, a "touchscreen" is a touch sensing input device or a touch

sensitive input device with an associated image display. As used herein, a "touchpad"

is a touch sensing input device without an associated image display. A touchpad, for

example, can be implemented on any surface of an electronic device outside the image

display area. Touchscreens and touchpads are generically referred to herein as a

"touchsurface." Touchsurfaces may be integral parts of an electronic device, such as a

touchscreen display, or a separate module, such as a touchpad, which can be coupled

to the electronic device by a wired or wireless data link.

[0020] As used herein, the terms "personal electronic device," "computing device" and

"portable computing device" refer to any one or all of cellular telephones, personal

data assistants (PDA's), palm-top computers, notebook computers, personal

computers, wireless electronic mail receivers and cellular telephone receivers (e.g., the

Blackberry® and Treo® devices), multimedia Internet enabled cellular telephones



(e.g., the iPhone®), and similar electronic devices which include a programmable

processor, memory and a connected or integral touchsurface or other pointing device

(e.g., a computer mouse). In an example embodiment used to illustrate various

aspects of the present invention the electronic device is a cellular telephone including

an integral touchscreen display. However, this embodiment is present merely as one

example implementation of the various embodiments, and as such is not intended to

exclude other possible implementations of the subject matter recited in the claims.

[0021] As used herein a "touch event" refers to a detected user input on a pointing

device which may include information regarding location or relative location (e.g.,

within a GUI display) of the touch or pointing event. For example, on a touchscreen

or touchpad user interface device, a touch event refers to the detection of a user

touching the device and may include information regarding the location on the device

being touched. As another example, when the pointing device is a computer mouse or

trackball, a touch event refers to the depression of a mouse button and may include the

location of the cursor within a GUI display when the button is pressed.

[0022] As used herein "single continuous touch event" refers to any input received on

a user interface device (e.g., touchscreen, touchpad or computer mouse button press)

in which the touch event (e.g., touch of touchscreen or touchpad or press of a

computer mouse button) continues without significant interruption. Using the

example of a touchscreen user interface, a single continuous touch event occurs so

long as a user's finger continues to touch the surface. Using the example of a

computer mouse user interface, a single continuous touch event occurs so long as the

user continues to depress a mouse key (e.g., the left-click button). A single

continuous touch event may trace a path on the user interface, however continuous

movement is not necessary as a user may trace an ellipsoidal path in one rotational

direction (e.g., clockwise), then stop and reverse direction (e.g., counterclockwise).

[0023] As used herein the term "path" refers to a sequence of touch event locations

that trace a path within a GUI display during a single continuous touch event. Also, as

used herein the term "path event" refers to a detected user input on a pointing device



which traces a path during a single continuous touch event. A path event may include

information regarding the locations or relative locations (e.g., within a GUI display) of

the touch events which constitute the traced path.

[0024] As used herein the terms "ellipsoid-shape" and "ellipsoidal" refer to any path

traced in a single continuous touch event that approximately closes on itself, such as a

circle, ellipse, triangle, square, rectangle, or polygon. An "ellipsoid-shape" may be

detected before the path closes on itself and may include paths that overlap without

closing such as a spiral path traced in a single continuous touch event. A single

continuous touch event can be differentiated from other non-continuous touch events

such as mouse clicks and taps on a touchscreen such as for selecting items or

activating an icon.

[0025] The various embodiment methods and devices provide an intuitively easy to

use user interface for activating zoom-in to and zoom-out functionality. Users simply

trace a path using a pointing device in a single continuous touch event. For example,

users may use their fingers to touch and trace a circle on a touchscreen of a portable

computing device. The processor of a computing device may be programmed to

recognize paths traced in a single continuous touch event as an ellipsoid-shape and, in

response, activate the appropriate zoom function. An ellipsoid-shaped path may then

be differentiated from other path shapes, such as movement of a finger in one

direction on a touchscreen for panning or pinching (e.g., in the case of the iPhone®

two finger pinch command for zooming display images).

[0026] In the various embodiments the zoom functionality or zoom mode may be

enabled automatically. For example, the GUI software may include instructions for

automatically recognizing a close-shaped path traced in a single continuous touch

event and activating the appropriate zoom functionality. Automatic activation of

zoom features may be provided, for example, with applications that display maps and

perform GPS location based operations. Also, a GUI may automatically enable the

zoom functionality whenever an application displaying scalable content (e.g., a



document or image) is activated. In such implementations, certain keys (including

both physical and virtual keys) may be automatically assigned to zooming functions.

[0027] In some embodiments the zoom functionality or zoom mode may be

implemented manually such as may be useful in applications in which zooming is not

a primary or common function. To manually enable or activate the zooming function

in such applications, a user may select and activate the zoom function by pressing a

button or activating an icon on a GUI display. In an exemplary embodiment the zoom

activation operation may be assigned to a soft key which the user may activate (e.g.,

by pressing or clicking) to launch the zoom functionality or zoom mode. In another

exemplary embodiment, the zoom functionality may be activated by a user command.

For example, the user may use a voice command such as "ACTIVATE ZOOM" to

enable the zoom mode. Once activated, the zoom functionality may be used in the

manner described below.

[0028] Using the continuous zoom functionality a user may control a displayed image

to zoom-in or zoom-out beginning a single continuous touch event (e.g., by touching a

touchscreen or touchpad or depressing a computer mouse) and tracing a closed shape,

such as a circle. According to the various embodiments, the direction and length of

the path traced in single continuous touch event controls the zooming functionality.

The direction of the path traced in the single continuous touch event is performed may

determine the zoom levels (i.e. magnification and reduction of the display image size).

For example, to magnify an image, the user may trace a circle in the clockwise

direction using a pointing device in a single continuous touch event. Similarly, to

reduce the image, the user may trace a circle in the counterclockwise direction using

the pointing device with a single continuous touch event. These operations are

explained in more detail in the exemplary embodiment below with reference to FIG.

1-9.

[0029] The degree to which an image size is changed (i.e., the depth of zoom) depends

upon the length of the path traced during the single continuous touch event. Thus, a

given image magnification factor may be assigned to a single loop or ellipsoidal path.



The more times the closed path is traced, the more times the magnification factor is

applied to the image. Further, a fractional magnification factor may be applied to an

image for a path traced partially around an ellipsoidal path. Path length may be

measured from the starting point of the single continuous touch event (i.e., the GUI

location of the first point where the touchscreen or touch pad was touched or the

mouse button was depressed). Alternatively, the magnification factor applied may

depend upon the number of radians spanned in the ellipsoidal path. In a preferred

embodiment the magnification factor is applied to the displayed image continuously

so that the image sizes changes continuously as the path is traced. Also in a preferred

embodiment, the magnification factor applied to an image is linearly dependent upon

the length of the traced path (or radians spanned). Thus, in a preferred embodiment,

the faster that a user draws a circle using the user interface, the faster the image

changes magnification factor, and when the user stops tracing a path the image

remains at the present magnification.

[0030] The benefits of the various embodiments are multifold. In particular, users can

continuously adjust the zoom until a desired magnification or image size is achieved.

This contrasts to known GUI systems in which users must perform zoom operations in

steps or increments. For example, the two fmger pinch zoom function implemented

on the Apple iPhone® can accomplish a limited change in image size before the users'

fingers reach the edges of the touchscreen and they must lift their fingers off the

touchscreen and reposition them to repeat the operation. This disconnect-and-

reconnect action can be especially laborious in smaller devices such as cellular phones

or PDAs. In contrast, the various embodiments enable users to zoom an image

continuous in or out by trace circles in a single continuous touch event. Users can

keep their fingers on the touchscreen (or their fmger on a mouse button) for as long as

they desire to control the zoom function zooming in and out until the desired size is

achieved. Such capabilities are more dynamic compared to the currently available

zooming functions and save time and frustration.

[0031] The various embodiments may be implemented so that the zoom function is

context sensitive such that the availability and applied magnification scaling factor



depend upon the nature of the displayed content. For example, the zoom functionality

may not be implemented when displayed content is not zoomable (e.g., a menu page)

or when the content may involve significant user interactions that might be

misinterpreted as ellipsoidal paths (e.g., fillable forms or games). As another

example, the scaling factor applied (i.e., the unit magnification factor applied per unit

path length) may depend upon the nature and/or size of the displayed content. For

example, if the displayed content is a large image (i.e., consisting of a large number of

pixels), the unit magnification factor may be increased so that a user can achieve the

limit of available magnification within a certain number of loops around an ellipsoidal

shape (e.g., within five paths around a circle).

[0032] A user may interact with and control the zooming feature of a GUI through the

use of any known pointing devices. In a particularly useful application, the pointing

device is a touchscreen that is touched by a finger since touchscreens are generally

superimposed on a display, enabling users to directly interact with the display image

using the touch of a finger. In such application the user interacts with an image by

touching the touchscreen with a finger and tracing an elliptical path (thus the user's

finger activating the touchscreen serves as the pointing device). Touchscreen touch

events acquisition (i.e., detection of a finger touch on a touchscreen) and processing

are well known, such as disclosed in U.S. Patent No. 6,323,846 and U.S. Patent

Application Publication No. U.S. 2006/009771, the entire content of both of which are

hereby incorporated by reference.

[0033] Using pointing devices such as a touchpad, users may indirectly interact with

an image on the display of a computing device through the use of a graphical indicator

such as a cursor. By moving a finger along the surface of the touchpad, users can

move the cursor on the display screen and indirectly interact with the GUI in a single

continuous touch event. The use of a conventional computer mouse also allows user

to indirectly interact with the GUI through manipulation of a cursor. Thus, by moving

the computer mouse while pressing one of the mouse keys, the user may indirectly

interact with the GUI in a single continuous touch event.



[0034] In a further embodiment, the continuous zoom functionality can be used to

control the size of a selected object within a desktop or graphics application. In this

embodiment, the user can select an object that can be resized, such as by double

clicking or tapping on it, and then trace an elliptical path using the pointing device

(e.g., a finger on a touchscreen) in either the clockwise or counterclockwise directions.

In response, the GUI adjusts the size of the object proportional to the length of the

traced path or number of loops traced in a manner similar to how objects can be resize

in a GUI by "grabbing" a corner and dragging it inward or outward.

[0035] An embodiment for changing the size of an image presented on a display

screen by moving a finger on a touchscreen input device according is illustrated in

FIGs. 1-6. FIGs. 1-3 illustrate an exemplary method for magnifying the size of the

displayed image by tracing a closed path in a clockwise direction. FIGs. 4-6 illustrate

an exemplary method for reducing the size of the display image by tracing a closed

path in a counterclockwise direction.

[0036] Referring to FIG. 1, an example mobile computing device 100 includes a

touchscreen display 102 and function keys 106 for interfacing a GUI. In the

illustrated example, the computing device 100 is running a map application which

displays several streets and buildings on the touchscreen display 102. At the

magnification of the image shown in FIG. 1, buildings A, B and I can be viewed on

the touchscreen display 102.

[0037] A user can zoom in to the image (i.e., magnify the displayed image) by

touching the touchscreen 106 with, for example, a finger 108 and moving the finger

108 to trace a closed path (e.g., a circle) in a single continuous touch event (i.e.,

without raising the finger from the touchscreen display 102). The direction and the

general shape of the path that a user may trace are shown by dotted arrows 110. These

dotted arrows 110 are shown only to indicate the shape and direction of the finger 108

movement and are not included as part of the display 102 in the embodiment

illustrated in FIG. 1. As shown in this figure, the zooming function may be

configured to recognize a clockwise ellipsoidal path as indicating a positive zoom



(magnification). Therefore, when users trace a circle in a clockwise direction with

their finger 108 on the touchscreen display 102 in a single continuous touch event (as

shown by the arrows 110) the GUI will interpret the traced path as a command to

magnify the displayed map image depending upon the length of the traced path.

[0038] FIG. 2 shows a resulting image after a user has traced a clockwise circle in a

single continuous touch event on the touchscreen display shown in FIG. 1. In this

example, the map image on the touchscreen display 102 has been magnified to a point

where Building I is no longer visible the displayed map image and Buildings A and B

appear enlarged. Magnification of the image may continue as long as the users

continue to move their fingers on the touchscreen 104 in the clockwise direction.

[0039] As shown in FIG. 3, when a user halts the movement of the finger on a

touchscreen or touchpad (or computer mouse) or ends the continuous touch event by

lifting a figure from the touchscreen or touchpad (or releasing the mouse button) the

zoom function maintains the image magnification at the present setting, leaving the

image display as is. Thus, once a user has adjusted the image size or zoom factor to a

desired level, the user halts the circular motion or lift their finger 108 off of the

touchscreen 102 (or touchpad or computer mouse button). The image then remains at

that last magnification or zoom level until the user again executes a continuous zoom

operation by establishing a continuous touch event (i.e., touching the touchscreen or

touchpad or clicking a mouse button) and tracing a closed path.

[0040] Note that FIG. 3 also illustrates how the image may appear when the user stops

tracing a path but continues to touch the touchscreen. Doing so stops the zoom

function at the present magnification. A user may then continue to zoom in by tracing

a circular path in a clockwise direction, or tracing a counterclockwise circular path as

described more fully below with reference to FIGs. 4-6.

[0041] FIG. 4 illustrates the zoom-out functioning of a computing device 100 with

touchscreen display 102 by a user tracing a circular path in the counterclockwise

direction. To reduce the magnification applied to a display image (i.e. zoom out) a

user can touch the touchscreen 102 using, for example, their finger 108 and, while



touching the surface, move it so as to trace a circular or ellipsoidal path in the

counterclockwise direction. The dotted arrows 110 show the direction and shape of

the movement that the user may make and are not intended to show an image that

would be displayed in this embodiment. FIG. 5 shows a resulting image after a user

has traced a counterclockwise circle in a single continuous touch event on the

touchscreen display 102 shown in FIG. 4. As shown in FIG. 5, the smaller scale (i.e.,

lower magnification or zoom factor) map image includes streets and buildings that are

not apparent on the starting display screen shown in FIG. 4. In FIG. 5, the map image,

for example, includes Buildings C, D, E, F, G and H, which were not visible in the

image shown in FIG. 4. The zoom function will continue to reduce the magnification

applied to the image as long as the user continues to trace a counterclockwise circular

path in a single continuous touch event. As shown in FIG. 6, once that finger motion

stops or the user removes the finger from the touchscreen 102 (or touchpad) the zoom

function freezes at the current magnification.

[0042] In an alternative embodiment, the zoom function within the GUI may be

configured to display a visual aid within the GUI display to assist the user in tracing a

closed path. For example, as illustrated in FIG. 7, when the zoom function is

activated (e.g., by a button press or detection of a closed path being traced) a zoom

wheel 112 may appear on the display 102 to illustrate the shape that the user can trace

to change the image magnification. The zoom wheel 112 may include indicators

which show the directions to trace to affect increased 114 magnification (i.e., zoom-

in) or decreased 116 magnification (i.e., zoom-out).

[0043] The GUI may be configured so the zoom wheel 112 is displayed in response a

number of different triggers. In one implementation, a zoom wheel 112 may appear

on the touchscreen display 102 in response to the touch of the user's finger. In this

case, the zoom wheel 112 may appear each time the zoom function is enabled and the

user touches the touchscreen display 102. In a second implementation, the zoom

wheel 112 may appear in response to the user touching and applying pressure to the

touchscreen 102 or a touchpad. In this case, just touching the touchscreen 102 (or a

touchpad) and tracing a shape will not cause a zoom wheel 112 to appear, however,



the zoom wheel 112 appears if the user touches and presses the touchscreen 102 (or

touchpad). In a third implementation illustrated in FIG. 8, a soft key 114 may be

designated which when pressed by the user initiates display of the zoom wheel 112.

In this case, the user may view the zoom wheel 112 on the touchscreen display 102 by

pressing the soft key 114, and then touch the touchscreen to begin tracing the a shape

of the zoom wheel 112 in the direction to zoom-in or zoom-out. In a fourth

implementation, the zoom wheel 112 may be activated by voice command as in the

manner of other voice activated functions that may be implemented on the portable

computing device. In this case, when the user's voice command is received and

recognized by the portable computing device 100, the zoom wheel 112 is presented on

the display 102 to serve as a visual aid or guide for the user.

[0044] The zoom wheel 112 implementation description provided above is only one

example of visual aids that may be implemented as part of the continuous zoom

functionality. As such, these examples are not intended to limit the scope of the

present invention. Further, the zoom functionality may be configured to enable users

to change the display and other features of the function based on their individual

preferences by using known methods. For example, users may turn off the zoom

wheel 112 feature or configure the zoom functionality to show a zoom wheel 112 only

when the user touches and holds a finger in one place on the touchscreen 104 for a

period of time, such as more than 5 seconds.

[0045] The continuous zoom functionality may be implemented on a computing

device that employs a separate pointing device such as a touchpad or a computer

mouse may be used to zoom. A display 104 of such an embodiment is illustrated in

FIG. 9. Typical GUI software is configured to use inputs received from pointing

devices such as a touchpad or a computer mouse to manipulate a cursor, such as an

arrow 116, presented on the display 104 to facilitate the user interactions with the

computer. To perform a continuous zoom on such a system, a user may use a pointing

device to trace a path 110 with the cursor 116 on the display 104 in a manner similar

to that described above for a touchscreen 102. For example, the user may zoom- in on

an image by holding down a mouse key and manipulating the mouse to move the



cursor 116 in a clockwise direction (as shown by dotted arrows 110) while tracing a

closed path. The zoom-in function may continue so long as the cursor is moved and

the mouse button is depressed. Similarly, the user may zoom-out on an image by

holding down a mouse key and manipulating the mouse to move the cursor 116 in a

counterclockwise direction (not shown) while tracing a circle or similar closed path.

[0046] In an alternative embodiment (not shown separately), the left and right mouse

keys may be used to distinguish between zoom-in and zoom-out functions. For

example, in this embodiment a user may zoom-in on an image by clicking the left

mouse key and moving the cursor 116 in a closed path, and zoom-out on an image by

clicking the right mouse key and moving the cursor 116 in a closed path. Other

combinations of motions and keys are also contemplated.

[0047] In a further embodiment illustrated in FIG. 10, a zoom wheel 112 may be

presented in a computer display 104 to serve as a visual aid that the user can trace

with the cursor 116 to perform the zoom function using a pointing device such as a

touchpad or a mouse. In this embodiment, the zoom function software may be

configured to display the zoom wheel 112 on the display 104 when a user, for

example, presses and holds a touchpad or mouse key.

[0048] FIG. 11 illustrates a system block diagram of software and/or hardware

components of a computing device 100 suitable for use in implementing the various

embodiments. The computing device 100 may include a pointing device 101, such as

a touchsurface (i.e., touchscreen or touchpad), a display 104, a processor 103 and a

memory device 105. In some computing devices 100, the pointing device 101 and the

display 102 may be the same device, such as a touchscreen 102. Once a touch event is

detected by the pointing device 101, information regarding the position of the touch is

provided to the processor 103 on a near continuous basis. The processor 103 may be

programmed to receive and process the touch information and recognize a single

continuous touch event, such as an uninterrupted stream of touch location information

received from the pointing device 101. The processor 103 may also be configured to

recognize the path traced during a single continuous touch event by, for example,



noting the location of the touch at each instant and movement of the touch location

over time. Using such information, the processor 103 can determine the traced path

length and direction, and from this information recognize a closed path and calculate a

zoom scaling factor based upon the path length. The processor 103 can apply the

determined scaling factor to resize the image to be displayed and generate the

appropriate image information sent to the display 102. The processor may also be

coupled to memory 105 which may be used to store information related touch events,

traced paths and image processing data.

[0049] FIG. 12 is a process flow diagram of an embodiment method for implementing

the continuous zoom function on a computing device 100 equipped with a touchscreen

102. The processor 103 of a computing device 100 may be programmed to receive

touch events, step 1200, from the touchscreen 102, such as in the form of an interrupt

or message indicating that the touchscreen 102 is being touched. The processor 103

may then determine whether the touch event is received from a new touch,

determination 1202. A new touch will be indicated if in the previous cycle there was

no touch event reported by the touchscreen 102. If the received touch event is from a

new touch (i.e., determination 1202 = "Yes"), the processor 103 may be programmed

to begin tracking a touch path including determining a new path start location, step

1204. Whether or not the touch event is new, the processor may obtain the touch

location information from the touchscreen 102 and store the touch location

information in memory as touch path data, step 1206. This operation may involve

storing the location of the touch in memory in a data structure that the processor can

use to determine a traced path length. The processor 103 may further be programmed

to recognize whether the path data follows an ellipsoid shape, step 1208. This

operation may be accomplished by analyzing the stored path data using a geometric

algorithm to recognize when a path is tracing an ellipsoidal path or has circumscribed

the center region of the display. Methods for recognizing an ellipse-type gesture input

using a pointing device are disclosed in U.S. Patent No. 5,590,219, the entire contents

of which are hereby incorporated by reference. If the path data is not an ellipsoidal



shape (i.e., determination 1208 = "No"), the processor 103 may continue with normal

GUI functions, step 1220, such as image panning or scrolling functions.

[0050] If the path data is recognized to be ellipsoidal (i.e., determination 1208 =

"Yes"), the processor 103 may determine the length of the traced path (or the number

of revolutions or radian spanned about the display center), step 1209, as well as the

direction of the traced touch path, step 1210. These operations may be accomplished

by analyzing the stored path data recognize the length and order of the sequence of

touch location points along the path. Using the path direction information, the

processor 103 may distinguish between a clockwise and a counterclockwise direction,

determination 1212. Accordingly, if the direction of the touch path event is clockwise

(i.e., determination 1212 = "Yes"), the processor uses the determined path length (or

number of revolutions) to calculate a magnification or zoom- in scaling factor, step

1214. If the touch path data indicate a counterclockwise direction (i.e., determination

1212 = "No") the processor uses the determined path length (or number of

revolutions) to calculate a demagnification or zoom-out scaling factor, step 1216.

Once a scaling factor is calculated in steps 1214 or 1216, the factor is applied to the

image data in order to generate the display information that is presented on the display

102, step 1218. This process then continues with the next sense and reporting cycle of

the touchscreen 102 by returning to step 1200.

[0051] FIG. 13 is a process flow diagram of an embodiment method for implementing

the operations included in step 1208 of FIG. 12 for determining whether a traced path

is ellipsoidal in shape. The processor may access path data stored in memory, step

1300, and process the data using known methods to eliminate or interpolate among

small path segments (i.e. "smooth"), step 1302. Once the small segments have been

smoothed, the processor may check to determine whether the smoothed path data

includes a series of touch locations Q including at least a minimum number of points,

determination 1304, such as a minimum of five points. In alternative embodiments,

the minimum number of stroke point array Q may be 3, 10 or more points. IfQ does

not include the minimum number of touch points (i.e., determination 1304 = "No"),

the path data processing may continue as if the path is not an ellipsoid-type such as



with normal GUI processing, step 1220 (FIG. 12). However, if the array Q includes

the minimum number of points (i.e., determination 1304 = "Yes"), the processor may

calculate the turn angles and the derivatives of the turn angles of the traced path using

the path data stored in memory, step 1306. By using known methods, the processor

may then determine whether the path data substantially represents an ellipsoid,

determination 1308. If the path data does not substantially represent an ellipsoid (i.e.,

determination 1308 = "No") the path data is assumed not to constitute an ellipsoid

shape and normal GUI processing may continue, step 1220 (FIG. 12). If the path data

substantially represents an ellipsoid shape (i.e., determination 1308 = "Yes"), the

process continues to step 1210 described above with reference to FIG. 12.

[0052] FIG. 14 is a process flow diagram of an alternative embodiment method for

resizing selected objects displayed on a computing device 100 equipped with a

touchscreen 102 or other pointing device. As with the previously described

embodiments, the processor 103 of a computing device 100 may be programmed to

receive and recognize new touch events from the touchscreen 102 , step 1400, such as

described above with reference to FIG. 12. The processor 103 may then determine

whether an object within the display is presently selected, determination 1402. As is

well known, an object may be selected within a GUI by double clicking or double

tapping on the object, for example. If an object is not selected(i.e., determination

1402 = "No"), processing may continue as described above with reference to FIG. 12,

such as by proceeding to step 1204. If an object is selected (i.e., determination 1402 =

"Yes"), the processor 103 may be programmed to begin tracking a touch path

including determining a new path start location, step 1404. The processor may obtain

the touch location information from the touchscreen 102 and store the touch location

information in memory as touch path data, step 1406. This operation may involve

storing the location of the touch in memory in a data structure that the processor can

use to determine a traced path length. The processor 103 may further be programmed

to recognize whether the path data follows an ellipsoid shape, step 1408. As described

above, this operation may be accomplished by analyzing the stored path data using a

geometric algorithm to recognize when a path is tracing an ellipsoidal path or has



circumscribed the center region of the display. If the path data is not an ellipsoidal

shape (i.e., determination 1408 = "No"), the processor 103 may continue with normal

GUI functions, step 1220, such as object movement functions.

[0053] If the path data is recognized to be ellipsoidal (i.e., determination 1408 =

"Yes"), the processor 103 may determine the length of the traced path (or the number

of revolutions or radian spanned about the display center), step 1409, as well as the

direction of the traced touch path, step 1410. These operations may be accomplished

by analyzing the stored path data recognize the length and order of the sequence of

touch location points along the path. Using the path direction information, the

processor 103 may distinguish between a clockwise and a counterclockwise direction,

determination 1412. Accordingly, if the direction of the touch path event is clockwise

(i.e., determination 1412 = "Yes"), the processor uses the determined path length (or

number of revolutions) to calculate a positive object scaling factor, step 1414. This

object scaling factor is by the GUI to determine how much the selected object should

be increased in size. If the touch path data indicate a counterclockwise direction (i.e.,

determination 1212 = "No") the processor uses the determined path length (or number

of revolutions) to calculate a negative object scaling factor, step 1416. This object

scaling factor is by the GUI to determine how much the selected object should be

increased in size. Once an object scaling factor is calculated in steps 1414 or 1416,

the factor is applied to the selected object to change its size within the application and

the new size is used to update the display information that is presented on the display

102, step 1418. This process then continues with the next sense and reporting cycle of

the touchscreen 102 by returning to step 1400.

[0054] The figures and the foregoing descriptions address an example embodiment in

which a clockwise path trace is interpreted as a zoom-in or magnification command

and a counterclockwise path trace is interpreted as a zoom-out or demagnification

command (or in one embodiment as positive object scaling factor or a negative object

scaling factor) . However, the invention and the claims encompass an embodiment in

which a clockwise path trace is interpreted as a zoom-out or demagnification

command and a clockwise path trace is interpreted as a zoom-in or magnification



command. Thus, in this alternative embodiment, when the processor detects an

ellipsoidal path with a clockwise rotation the processor calculates a demagnification

scaling factor that is applied to content (e.g., a document or image) to generate an

image on the display, and when the processor detects an ellipsoidal path with a

counterclockwise rotation the processor calculates a magnification scaling factor that

is applied to content (e.g., a document or image) to generate an image on the display.

In a further embodiment, the zoom factor associated with a direction of rotation (i.e.,

clockwise or counterclockwise) may be selected as a user-selectable option so that the

user can determine whether a clockwise rotation results in image magnification

(zoom-in) or demagnification (zoom-out).

[0055] The embodiments described above may be implemented on any of a variety of

portable computing devices 100. Typically, such portable computing devices will

have in common the components illustrated in FIG. 15. For example, the portable

computing devices 100 may include a processor 103 coupled to internal memory 105

and a touchscreen input device 102 or display 102. The touchscreen input device 102

can be any type of touchscreen, such as a resistive-sensing touchscreen, capacitive-

sensing touchscreen, infrared sensing touchscreen, acoustic/piezoelectric sensing

touchscreen or the like. The various aspects are not limited to any particular type of

touchscreen or touchpad technology. Additionally, the portable computing device 100

may have an antenna 134 for sending and receiving electromagnetic radiation that is

connected to a wireless data link and/or cellular telephone transceiver 135 coupled to

the processor 103. In some implementations, the transceiver 135 and portions of the

processor 103 and memory 105 used for cellular telephone communications is referred

to as the air interface since it provides a data interface via a wireless data link.

Portable computing devices 100 which do not include a touchscreen input device 102

(typically including a display 104) typically include a key pad 136 or miniature

keyboard and menu selection keys or rocker switches 137 which serve as pointing

devices for receiving user inputs for positioning a cursor within the display 100. The

processor 103 may further be connected to a wired network interface 138, such as a

universal serial bus (USB) or FireWire R connector socket, for connecting the



processor 103 to an external pointing device (e.g., a touchpad or computer mouse) or

computing device such as a personal computer 160 or external local area network.

[0056] In some implementations, a touchsurface can be provided in areas of the

electronic device 100 outside of the touchscreen 102 or display 104. For example, the

keypad 136 can include a touchsurface with buried capacitive touch sensors. In other

implementations, the keypad 136 may be eliminated so the touchscreen 102 provides

the complete GUI. In yet further implementations, a touchsurface may be an external

touchpad that can be connected to the electronic device 100 by means of a cable to a

cable connector 138 or a wireless transceiver (e.g., transceiver 135) coupled to the

processor 103.

[0057] The processor 103 may be any programmable microprocessor, microcomputer

or multiple processor chip or chips that can be configured by software instructions

(applications) to perform a variety of functions, including the functions of the various

embodiments described above. In some portable computing devices 100, multiple

processors 103 may be provided, such as one processor dedicated to wireless

communication functions and one processor dedicated to running other applications.

The processor may also be included as part of a communication chipset. Typically,

software applications may be stored in the internal memory 105 before they are

accessed and loaded into the processor 103. In some portable computing devices 100,

the processor 103 may include internal memory sufficient to store the application

software instructions. For the purposes of this description, the term memory refers to

all memory accessible by the processor 103, including internal memory 105 and

memory within the processor 103 itself. Application data files are typically stored in

the memory 105. In many portable computing devices 100, the memory 105 may be a

volatile or nonvolatile memory, such as flash memory, or a mixture of both.

[0058] The aspects described above may also be implemented on any of a variety of

computing devices, such as a personal computer 160 illustrated in FIG. 16. Such a

personal computer 160 typically includes a processor 161 coupled to volatile memory

162 and a large capacity nonvolatile memory, such as a disk drive 163. The computer



160 may also include a floppy disc drive 164 and a compact disc (CD) drive 165

coupled to the processor 161. The computer device 160 may also include a

touchsurface pointing device such as a touchpad 167, a user input device such as a

keyboard 168, and a display 169. The computer device 160 may also include a

number of connector ports coupled to the processor 161 for establishing data

connections or receiving external memory devices, such as a USB or FireWire ®

connector sockets or other network connection circuits 166 for coupling the processor

161 to a network. In a notebook configuration, the computer housing includes the

touchpad 167, keyboard 168 and the display 169 as is well known in the computer

arts.

[0059] The various aspects may be implemented by a computer processor 103, 161

executing software instructions configured to implement one or more of the described

methods. Such software instructions may be stored in memory 105, 162, 163 as

separate applications, or as compiled software implementing an embodiment method.

Further, the software instructions may be stored on any form of tangible processor-

readable memory, including: a random access memory 105, 162, hard disc memory

163, a floppy disk (readable in a floppy disc drive 164), a compact disc (readable in a

CD drive 165), electrically erasable/programmable read only memory (EEPROM),

read only memory (such as FLASH memory), and/or a memory module (not shown)

plugged into the computing device 100, 160, such as an external memory chip or a

USB-connectable external memory (e.g., a "flash drive") plugged into a USB network

port 166.

[0060] Those of skill in the art would appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the aspects

disclosed herein may be implemented as electronic hardware, computer software, or

combinations of both. To clearly illustrate this interchangeability of hardware and

software, various illustrative components, blocks, modules, circuits, and steps have

been described above generally in terms of their functionality. Whether such

functionality is implemented as hardware or software depends upon the particular

application and design constraints imposed on the overall system. Skilled artisans



may implement the described functionality in varying ways for each particular

application, but such implementation decisions should not be interpreted as causing a

departure from the scope of the present invention.

[0061] The order in which the blocks of a method described above and shown in the

figures is for example purposes only as the order of some blocks may be changed

from that described herein without departing from the spirit and scope of the present

invention and the claims.

[0062] The blocks of a method or algorithm described in connection with the aspects

disclosed herein may be embodied directly in hardware, in a software module

executed by a processor, or in a combination of the two. A software module may

reside in processor readable memory which may be any of RAM memory, flash

memory, ROM memory, EPROM memory, EEPROM memory, registers, hard disk, a

removable disk, a CD-ROM, or any other form of storage medium known in the art.

An exemplary storage medium is coupled to a processor such that the processor can

read information from, and write information to, the storage medium. In the

alternative, the storage medium may be integral to the processor. The processor and

the storage medium may reside in an ASIC. The ASIC may reside in a user terminal

or computing device. In the alternative, the processor and the storage medium may

reside as discrete components in a user terminal or computing device. Additionally, in

some aspects, the blocks and/or actions of a method or algorithm may reside as one or

any combination or set of codes and/or instructions on a machine readable medium

and/or computer readable medium, which may be incorporated into a computer

program product.

[0063] The foregoing description of the various aspects is provided to enable any

person skilled in the art to make or use the present invention. Various modifications

to these aspects will be readily apparent to those skilled in the art, and the generic

principles defined herein may be applied to other aspects without departing from the

spirit or scope of the invention. Thus, the present invention is not intended to be



limited to the aspects shown herein, and instead the claims should be accorded the

widest scope consistent with the principles and novel features disclosed herein.



[0064] CLAIMS

What is claimed is:

1. A method for providing a zoom function on a computing device, comprising:

detecting a path event on a user interface device;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating a zoom scaling factor based upon the determined length of the path

event; and

using the zoom scaling factor to generate an image on a display.

2. The method of claim 1, wherein the processes of calculating a zoom scaling factor

and using the zoom scaling factor to generate an image on a display are accomplished

only if it is determined that the path event traces an ellipsoidal shape.

3. The method of claim 1, further comprising:

determining a direction of the path event,

wherein calculating a zoom scaling factor comprises calculating a

magnification factor if the determined direction of the path event is clockwise and

calculating a demagnification factor if the determined direction of the path event is

counterclockwise.

4. The method of claim 1, further comprising:

determining a direction of the path event,

wherein calculating a zoom scaling factor comprises calculating a

demagnification factor if the determined direction of the path event is clockwise and

calculating a magnification factor if the determined direction of the path event is

counterclockwise.

5. The method of claim 1, further comprising:

determining a direction of the path event,



wherein calculating a zoom scaling factor comprises calculating either a

magnification factor or a demagnification factor depending upon a user-defined

setting if the determined direction of the path event is clockwise and calculating a

demagnification factor or a magnification factor depending upon the user-defined

setting if the determined direction of the path event is counterclockwise.

6. The method of claim 1, wherein the path event comprises receiving a continuous

series of touch events from one of a touchscreen and a touchpad.

7. The method of claim 1, wherein the path event comprises receiving a continuous

series cursor locations based upon inputs from a pointing device while a button on the

pointing device remains depressed.

8. The method of claim 1, further comprising displaying an ellipsoidal shaped visual

aid on the display.

9. The method of claim 1, further comprising displaying an ellipsoidal shaped visual

aid on the display in response to determining that the path event traces an ellipsoidal

shape.

10. The method of claim 1, further comprising displaying an ellipsoidal shaped visual

aid on the display in response to a button press event.

11. The method of claim 1, further comprising displaying an ellipsoidal shaped visual

aid on the display in response to a press of a touch surface user interface device.

12. A computing device, comprising:

a processor;

a user interface pointing device coupled to the processor;

a memory coupled to the processor; and

a display coupled to the processor;



wherein the processor is configured to perform steps comprising:

detecting a path event on a user interface device;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating a zoom scaling factor based upon the determined length of

the path event; and

using the zoom scaling factor to generate an image on a display.

13. The computing device of claim 12, wherein the processor is configured such that

the steps of calculating a zoom scaling factor and using the zoom scaling factor to

generate an image on a display are accomplished only if it is determined that the path

event traces an ellipsoidal shape.

14. The computing device of claim 12, wherein:

the processor is configured to perform further steps comprising determining a

direction of the path event; and

the processor is configured such that the step of calculating a zoom scaling

factor comprises calculating a magnification factor if the determined direction of the

path event is clockwise and calculating a demagnification factor if the determined

direction of the path event is counterclockwise.

15. The computing device of claim 12, wherein:

the processor is configured to perform further steps comprising determining a

direction of the path event; and

the processor is configured such that the step of calculating a zoom scaling

factor comprises calculating a demagnification factor if the determined direction of

the path event is clockwise and calculating a magnification factor if the determined

direction of the path event is counterclockwise..



16. The computing device of claim 12, wherein:

the processor is configured to perform further steps comprising determining a

direction of the path event; and

the processor is configured such that the step of calculating a zoom scaling

factor comprises calculating either a magnification factor or a demagnification factor

depending upon a user-defined setting if the determined direction of the path event is

clockwise and calculating a demagnification factor or a magnification factor

depending upon the user-defined setting if the determined direction of the path event

is counterclockwise.

17. The computing device of claim 12, wherein the user interface pointing device

comprises one of a touchscreen and a touchpad and the processor is configured to

detect the path event based on receiving a continuous series of touch events from the

user interface pointing device.

18. The computing device of claim 12, wherein the processor is configured to detect

the path event based on receiving a continuous series cursor locations based upon

inputs from a pointing device while a button on the pointing device remains

depressed.

19. The computing device of claim 12, wherein the processor is configured to

perform further steps comprising displaying an ellipsoidal shaped visual aid on the

display.

20. The computing device of claim 12, wherein the processor is configured to

perform further steps comprising displaying an ellipsoidal shaped visual aid on the

display in response to determining that the path event traces an ellipsoidal shape.

21. The computing device of claim 12, wherein the processor is configured to

perform further steps comprising displaying an ellipsoidal shaped visual aid on the

display in response to a button press event.



22. The computing device of claim 12, wherein the processor is configured to

perform further steps comprising displaying an ellipsoidal shaped visual aid on the

display in response to a press of a touch surface user interface device.

23. A computing device, comprising:

means for detecting a path event on a user interface device;

means for determining whether the path event traces an ellipsoidal shape;

means for determining a length of the path event;

means for calculating a zoom scaling factor based upon the determined length

of the path event; and

means for using the zoom scaling factor to generate an image on a display.

24. The computing device of claim 23, wherein means implementing the means for

calculating a zoom scaling factor and the means for using the zoom scaling factor to

generate an image on a display only if the means for determining whether the path

event traces an ellipsoidal shape determines that the path event traces an ellipsoidal

shape.

25. The computing device of claim 23, further comprising:

means for determining a direction of the path event,

wherein means for calculating a zoom scaling factor comprises means for

calculating a magnification factor if the determined direction of the path event is

clockwise and means for calculating a demagnification factor if the determined

direction of the path event is counterclockwise.

26. The computing device of claim 23, further comprising:

means for determining a direction of the path event,

wherein means for calculating a zoom scaling factor comprises means for

calculating a demagnification factor if the determined direction of the path event is



clockwise and means for calculating a magnification factor if the determined direction

of the path event is counterclockwise.

27. The computing device of claim 23, further comprising:

means for determining a direction of the path event,

wherein means for calculating a zoom scaling factor comprises means for

calculating either a magnification factor or a demagnification factor depending upon a

user-defined setting if the determined direction of the path event is clockwise and

means for calculating a demagnification factor or a magnification factor depending

upon the user-defined setting if the determined direction of the path event is

counterclockwise.

28. The computing device of claim 23, wherein the user interface device is one of a

touchscreen and a touchpad, and wherein means for detecting a path event comprises

means for receiving series of touch events from the user interface device and

determining a path therefrom.

29. The computing device of claim 23, wherein means for detecting a path event

comprises means for receiving a continuous series cursor locations based upon inputs

from a pointing device while a button on the pointing device remains depressed and

determining a path therefrom.

30. The computing device of claim 23, further comprising means for displaying an

ellipsoidal shaped visual aid on the display.

31. The computing device of claim 23, further comprising means for displaying an

ellipsoidal shaped visual aid on the display in response to the means for determining

whether the path event traces an ellipsoidal shape determining that the path event

traces an ellipsoidal shape.



32. The computing device of claim 23, further comprising means for displaying an

ellipsoidal shaped visual aid on the display in response to a button press event.

33. The computing device of claim 23,

wherein the user interface device is a touch surface user interface device,

further comprising means for displaying an ellipsoidal shaped visual aid on the

display in response to a press of the touch surface user interface device.

34. A tangible storage medium having stored thereon processor-executable software

instructions that would cause a processor of a computing device to perform steps

comprising:

detecting a path event on a user interface device;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating a zoom scaling factor based upon the determined length of

the path event; and

using the zoom scaling factor to generate an image on a display.

35. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions such that the steps of calculating a zoom scaling

factor and using the zoom scaling factor to generate an image on a display are

accomplished only if it is determined that the path event traces an ellipsoidal shape.

36. The tangible storage medium of claim 34,

further having stored thereon processor-executable instructions to perform

steps further steps comprising determining a direction of the path event,

wherein the processor-executable instructions are configured such that the step

of calculating a zoom scaling factor comprises calculating a magnification factor if the

determined direction of the path event is clockwise and calculating a demagnification

factor if the determined direction of the path event is counterclockwise.



37. The tangible storage medium of claim 34,

further having stored thereon processor-executable instructions to perform

steps further steps comprising determining a direction of the path event,

wherein the processor-executable instructions are configured such that the step

of calculating a zoom scaling factor comprises calculating a demagnification factor if

the determined direction of the path event is clockwise and calculating a magnification

factor if the determined direction of the path event is counterclockwise..

38. The tangible storage medium of claim 34,

further having stored thereon processor-executable instructions to perform

steps further steps comprising determining a direction of the path event,

wherein the processor-executable instructions are configured such that the step

of calculating a zoom scaling factor comprises calculating either a magnification

factor or a demagnification factor depending upon a user-defined setting if the

determined direction of the path event is clockwise and calculating a demagnification

factor or a magnification factor depending upon the user-defined setting if the

determined direction of the path event is counterclockwise.

39. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising detecting the

path event based on receiving a continuous series of touch events from one of a

touchscreen and a touchpad.

40. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising detecting the

path event based on receiving a continuous series cursor locations based upon inputs

from a pointing device while a button on the pointing device remains depressed .

41. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising displaying an

ellipsoidal shaped visual aid on the display.



42. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising displaying an

ellipsoidal shaped visual aid on the display in response to determining that the path

event traces an ellipsoidal shape.

43. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising displaying an

ellipsoidal shaped visual aid on the display in response to a button press event.

44. The tangible storage medium of claim 34, further having stored thereon

processor-executable instructions to perform steps further comprising displaying an

ellipsoidal shaped visual aid on the display in response to a press of a touch surface

user interface device.

45. A method for resizing an object displayed on a computing device, comprising:

detecting a path event on a user interface device;

determining whether an object is selected;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating an object scaling factor based upon the determined length of the

path event; and

resizing the selected object based on the object scaling factor.

46. A computing device, comprising:

a processor;

a user interface pointing device coupled to the processor;

a memory coupled to the processor; and

a display coupled to the processor;

wherein the processor is configured to perform steps comprising:

detecting a path event on the user interface device;



determining whether an object is selected;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating an object scaling factor based upon the determined length of

the path event; and

resizing the selected object based on the object scaling factor.

47. A computing device, comprising:

means for detecting a path event on a user interface device;

means for determining whether an object is selected;

means for determining whether the path event traces an ellipsoidal shape;

means for determining a length of the path event;

means for calculating an object scaling factor based upon the determined length

of the path event; and

means for resizing the selected object based on the object scaling factor.

48. A tangible storage medium having stored thereon processor-executable software

instructions that would cause a processor of a computing device to perform steps

comprising:

detecting a path event on a user interface device;

determining whether an object is selected;

determining whether the path event traces an ellipsoidal shape;

determining a length of the path event;

calculating an object scaling factor based upon the determined length of the

path event; and

resizing the selected object based on the object scaling factor.
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