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VIEWPORT PANNING FEEDBACK SYSTEM

control of the panning, limited feedback to the user about the

panning operation and other intrusive characteristics.
BACKGROUND OF THE INVENTION

a variety of digital content. This content may include

As a result, there is a need to solve the problems of the
prior art to provide a method and apparatus for panning a
vieWport using a non-intrusive interface Where the user is
provided feedback in a minimally intrusive manner and

images, video, documents, Web pages, applications, or any

Where the vieWport panning operation may be modi?ed by

other information. Often more than one type of content

a user.

In computer applications, users display and interact With

needs to be vieWed simultaneously. WindoWing systems are

SUMMARY OF THE INVENTION

employed in graphical operating systems for this purpose. A
WindoW de?nes a region, or area, on a display that Will hold

Broadly speaking, the present invention ?lls these needs
by providing a panning system With a minimally intrusive

a particular digital content. Multiple WindoWs can be de?ned
and can overlap one another for the purpose of sharing a
limited display area.

feedback method and a method to con?gure the panning

functionality. It should be appreciated that the present inven

Frequently, it is necessary to display content Whose
dimensions are larger than any available display, or WindoW

tion can be implemented in numerous Ways, including as a
process, a system, or a device. Several inventive embodi

region, is capable of containing. Also, in many instances,
users need to Work With ?ne details that require magnifying
or scaling the digital content. For example, a user may need
to magnify a document for legibility, or may need to make
precise adjustments to a ?gure in an engineering or painting
program. Typically it is dif?cult or impossible to contain the
entire digital content at the required scale Within the avail
able display area or WindoW region.
To facilitate these dif?culties, WindoWing user interfaces

ments of the present invention are described beloW.
In one embodiment, a method for panning an image
20

25

often use a standard mechanism called the vieWport. A
vieWport de?nes a dimensional area mapped to a position
over a source content. The dimensions and position of the
vieWport determine if all or a portion of the source content

is mapped. A region Within a user interface WindoW typically
contains a vieWport WindoW Which provides a vieW through
the vieWport to the mapped portion of the source content.
The dimensions of the vieWport WindoW are typically lim
ited to that of the WindoW region the vieWport WindoW

occupies. The WindoW containing the vieWport WindoW

30

includes multiple segments, each of the multiple segments
35

typically provides some means for adjusting the position of

may be smaller or larger than the vieWport WindoW and thus
the vieWport WindoW Would shoW a scaled version of the
vieWport mapped source content.
Operating system user interfaces typically alloW for mov
ing and resiZing WindoWs. Resizing a WindoW containing a

40

45

input devices of the computing device appear physically
50

55

vieWport of the computing device is included. VieWport
logic con?gured to provide multiple visual indicators reveal
ing availability of panning the image data, availability of a
panning direction, a relative location of the ?rst portion of
the image data Within the source content/image data, and a

interfaces may include mechanisms to position the vieWport

panning rate When moving from the ?rst portion of image
data along a panning path to a second portion of the image

at speci?c positions over the source content, eg center,
60

tion, i.e. panning.

data is provided. A bus enables communication betWeen the
CPU, the memory, the display screen, and the vieWport

logic.

Some of the most common techniques for panning a

Each of these techniques has disadvantages, such as, limit
ing the available vieWing area, limited ability to customiZe

connected to another of the computing devices. A display
screen con?gured to display a ?rst portion of image data
from the one of the other computing devices Within a

usually does not change the vieWport WindoW’s vieW of the

vieWport include scrollbars, automatic panning boundary
region, drag panning, and mouse/Wheel control panning.

In yet another embodiment, a computing device con?g
ured to interact With other computing devices is provided.
The computing device includes a central processing unit
(CPU) and a memory storing a sharing application. The
sharing application enables the computing device to create a
virtual link With one of the other computing devices so that

the source content. HoWever, moving a WindoW on a display

top-left, etc. Alternatively, the interfaces may provide a
method for continuous repositioning toWard a target direc

outer boundary of the vieWport Within the GUI is included.
The panning available region indicates Whether a source
image extends beyond an edge of the vieWport, and the
panning available region is a subset of the panning control

region.

change in siZe of the vieWport WindoW may not change the
siZe of the vieWport, thereby resulting in a scaled version of
source content as the vieWport’s relative position to the
source is unchanged. Other interfaces are usually used to
reposition a vieWport relative to the source content. These

corresponding to a panning direction, Wherein a panning rate
is indicated by a level of translucency of the multiple

segments. A panning available region de?ned along the

vieWport WindoW may result in the vieWport WindoW’s
dimensions being resiZed, Which in turn could change the
siZe of the vieWport, thereby revealing more or less source
content as seen through the vieWport WindoW. Alternately, a

associated direction.
In another embodiment, a graphical user interface (GUI)

displaying a vieWport therein is provided. The GUI includes
a panning control region de?ned Within an outer boundary of
the vieWport Within the GUI. The panning control region

the vieWport over the source content, thus affecting Which
portion of the source content is visible in the vieWport

WindoW. The relationship betWeen vieWport WindoW dimen
sions and the vieWport is not ?xed. The vieWport dimensions

through a vieWport is provided. The method initiates With
indicating available panning directions visually on the vieW
port. The method includes positioning a visual marker
Within a panning region of the vieWport and triggering
movement of the vieWport through the image in a direction
associated With the panning region in response to the posi
tioning of the visual marker. Contemporaneously With the
triggering, the method further provides displaying Within the
panning region a relative amount of available panning in the

65

Other aspects and advantages of the invention Will
become apparent from the folloWing detailed description,
taken in conjunction With the accompanying draWings,
illustrating by Way of example the principles of the inven
tion.
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BRIEF DESCRIPTION OF THE DRAWINGS

grained con?gurable control over the rate of speed and

direction of the panning operation. Additionally, all elements
The present invention Will be readily understood by the
following detailed description in conjunction With the
accompanying drawings, and like reference numerals des
ignate like structural elements.

of the invention are designed to be minimally intrusive or

non-intrusive. This non-intrusiveness is particularly useful
When an application’s context creates constraints on the

usage of commonly available input devices. The vieWport
panning/positioning system described herein offers visual

FIGS. 1A and 1B represent a source content over Which

a vieWport WindoW is moving in accordance With one
embodiment of the invention.
FIG. 2 illustrates a simpli?ed schematic diagram of a
source image of a desktop that is smaller than a vieWport.
FIG. 3 is a simpli?ed schematic diagram illustrating a
vieWport WindoW mapped over a portion of source content
in accordance With one embodiment of the invention.
FIG. 4 is a simpli?ed schematic diagram illustrating a

feedback in a minimally intrusive manner and operates such
that input devices are minimiZed or shared/automated, e.g.,
With reference to a remote machine’s requirements Wherein

the remote machine is accessed through a sharing applica
tion.

Characteristics of the vieWport positioning control system
for such sharing applications includes providing feedback
Without inserting interface elements at the expense of reduc
ing the area occupied by the source content, yet the feedback
is visually distinct from the source image. The system does
not interfere With the user’s natural contextual interaction
With the source content, e.g., When performing “dragging”

vieWport WindoW and corresponding exemplary regions in
accordance With one embodiment of the invention.

FIG. 5A is a simpli?ed schematic diagram illustrating a
magni?ed version of the source content of FIG. 2, such that
the source content is larger than the vieWport in order to

20

operations With a mouse or pointer across the entire source

apply the panning techniques in accordance With one

image. Feedback is provided in real-time to inform the user

embodiment of the invention.

about any repositioning that is occurring or can occur and

FIG. 5B illustrates a panning operation performed Within
the vieWport of FIG. 5A in Which additional source content
is revealed in accordance With one embodiment of the
invention.
FIG. 5C represents an embodiment Where the panning

specialiZed input devices are not required for basic opera
tion. The system does not require adroit manipulation of a
25

direction is proceeding in a diagonal direction in accordance
With one embodiment of the invention.

FIG. 6 illustrates a simpli?ed schematic diagram depict
ing advanced con?guration features for adjusting the pan
ning region size in accordance With one embodiment of the

30

panned in tWo dimensions. As described in further detail
beloW, users are able to customiZe the controls’ behavior for
35

Within the panning region in accordance With one embodi

FIGS. 1A and 1B represent a source content over Which

FIG. 8 is a How chart diagram illustrating the method

operations of operations triggered by movement of the
40

operations for panning an image through a vieWport in
45

computing device capable of enabling the panning function
ality described herein in accordance With one embodiment
of the invention.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

or WindoW region represented by vieWports 102a and 1021).
Frequently, it is necessary to display content Whose dimen
sions are larger than any available display or WindoW region
that is available. Also, in many instances, users need to Work
With ?ne details that require magnifying or scaling the

accordance With one embodiment of the invention.

FIG. 10 is a simpli?ed schematic diagram illustrating a

maximum comfort and productivity.
a vieWport WindoW is moving in accordance With one
embodiment of the invention. As illustrated in FIGS. 1A and
1B, source content 100 is larger than any available display

ment of the invention.

pointer in accordance With one embodiment of the inven
tion.
FIG. 9 is a How chart diagram illustrating the method

larity of positioning of the vieWport position While also
alloWing the vieWport to be rapidly positioned across the
source image. Simple changing of the direction and speed of
the vieWport’s movement is enabled through the embodi
ments described herein, especially When the vieWport can be

invention.
FIGS. 7A and 7B illustrate the vieWport being moved at
different rates according to a depth of the mouse cursor

standard input device for basic operation, e.g., precise
positioning of a pointer or pressing a combination of but
tons. The system described herein provides both ?ne granu

50

digital content. For example, a user may need to magnify a
document for legibility, or the user may need to make

precise adjustments to a ?gure in an engineering or painting
program. In one speci?c example, the user may be designing
an integrated circuit and the ?oorplan of the design may
have to be magni?ed to a degree incapable of ?tting on any
display. V1eWports 102a and 10219 are represented by a

rectangular region large enough to only shoW a portion of
An invention is described for an apparatus and method

the source image 100. In FIG. 1B, vieWport 10219 has been
moved or panned to the right to reveal a different portion of

that provides visual feedback, Which includes dynamic rate
and directional information to a computer user during inter
active panning of a vieWport over a source surface. It Will be

55

obvious, hoWever, to one skilled in the art, that the present

lence of high speed netWorks interconnecting computer
systems, tools such as application sharing, desktop sharing,

invention may be practiced Without some or all of these

speci?c details. In other instances, Well knoWn process
operations have not been described in detail in order not to

source content 100 in accordance With the embodiments

described beloW.
It should be appreciated that With an increasing preva

60

and remote management are becoming commonplace. These

unnecessarily obscure the present invention.
The embodiments described beloW provide a graphical

applications alloW a computer user at one location to vieW
and interact virtually With a computer at a remote location.

user interface (GUI) that enables a user to con?gure the

Application or desktop sharing alloWs a computer user to
vieW the graphical output of a remote computer or some
portion of it, on their local computer. In many cases, the user
is not limited to passive vieWing of this output, but can
interact With the remote computer via the local keyboard,

panning functionality. In addition, the system enabling the
GUI is con?gured to provide visual feedback to a user

during interactive panning of the vieWport over source
image data. In one embodiment, the user is given ?ne

65
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mouse, or other suitable input devices. VieWports are com

the image from the remote computer may be too large to
display on the local computer. For example, this may be a

The embodiments described herein illustrate a vieWport
panning/positioning system that offers panning in a non
intrusive manner With minimally-intrusive visual feedback
of a panning rate and direction. The position of the mouse

common occurrence When the local computer has a small

Within the triggering regions may indicate the panning

screen, as With a laptop or personal digital assistant, and can

direction. In addition, it is possible to pan left and up at the

monly used along With most application sharing software as

same time using this technique. The non-intrusive design of

also occur because the image is being magni?ed, or because
a portion of the local display is available for this purpose.
Interactive sharing applications generally create a virtual
link betWeen the local computer and a remote computer.
This virtual link behaves such that the local computer’s
mouse and keyboard input appear to be connected physically
to the remote computer, i.e., local inputs are transmitted to
the remote machine for processing. LikeWise, the remote

the system described herein alloWs for the user to interact,
through a sharing application With a vieWport, With a remote

machine Without changing or interrupting input require
ments on the remote computing device or requiring special
iZed inputs on the local machine. Feedback is also non
intrusive so that activities feel natural and do not distract
from the vieWport source content context. As described in

more detail beloW, the embodiments provide multiple feed
back indicators that reveal availability of a vieWport panning
direction, relative location and range of a vieWport position

computers display output appears to be connected physically
to the local computer’s monitor. VieWport WindoWs are used
on the local display to restrict the siZe and area occupied on

Within the source content, panning rate feedback for accurate
positioning control, and enable a user to con?gure the siZe

the local machine’s display for the remote computer’s

output. Activities outside the interactive sharing applications
vieWport on the local computer also require local machine
input. Generally, the mouse pointer location, Which may be
referred to as a cursor, visual marker, pointer, interface
panning control pointer, user interface pointer, mouse cur
sor, or mouse pointer, de?nes When local input is directed
toWard the virtual connection to the remote computer, i.e.,
When the mouse pointer is Within a vieWport WindoW means
that all local input shall be directed toWard the remote

20

FIG. 2 illustrates a simpli?ed schematic diagram of a
source image of a desktop that is smaller than a vieWport.

VieWport 106 is larger than source image 108, therefore, the
entire source image may be displayed Within the vieWport.
25

Thus, no panning control or feedback is visible, or neces

30

source content 108. HoWever, When dimensions become
smaller than that of the source content the vieWport Win
doW’s positioning controls are appropriately activated as
described in more detail beloW.

sary, When the vieWport 106 is able to illustrate the entire

computer for processing.
This unique limited input device nature of interactive
computer sharing applications creates some dif?culties for
controlling the local machine’s vieWport vieW of the remote

FIG. 3 is a simpli?ed schematic diagram illustrating a
vieWport Window mapped over a portion of source content
in accordance With one embodiment of the invention. VieW
port 110 is divided into invisible panning regions. In one

machine’s output. For example, the local application Win
doW, in addition to containing a vieWport WindoW to the
remote machine, may also contain scrollbars that can be
used to pan the vieWport position over the remote comput
er’s source output. HoWever, if the remote computer’s
source output shoWs a WindoW containing scrollbars, the

ability to differentiate the local WindoW’s scrollbars from
those of the remote computer in the vieWport WindoW
becomes problematic. This may occur for any source image
containing standard WindoW controls such as scrollbars that

35

40

and contains the individual panning regions A, B, C, D, F, G,
H, I. In another embodiment, the panning region de?nes the
regions in Which panning control of the vieWport may be
Region E depicts a region never obscured by the panning
controls or feedback indicators in this embodiment. It should

45

requires local machine input to be directed to the local

WindoW, Which may interrupt input activity that should be
directed toWard the remote machine. For example, the local
user in an application sharing session may Want to drag an
icon from one location on the remote computer’s desktop to
another. A vieWport position that alloWs the user to see the

embodiment, there are nine invisible regions, illustrated by
regions A-I. The union of all the outside regions, i.e., all
regions except region E, is considered to be the panning
margin, Which may also be referred to as the panning region,

enabled as described in more detail With reference to FIG. 4.

can cause visual confusion When these are similar to the

controls for the vieWport panning operation itself.
Furthermore, moving a vieWport position using scrollbars

of the panning region.

be appreciated that While vieWport 110 of FIG. 3 is divided
into nine regions, this depiction is exemplary and the vieW
port may be divided into any suitable number of regions. It
should be further appreciated that the individual panning

regions may overlap and be used selectively according to
50

context. In addition the regions can be a rectangle, square,

triangle, circle, or other suitable shape.

remote computer’s target desktop icon and begin the drag

FIG. 4 is a simpli?ed schematic diagram illustrating a

might not permit the user to see the target drop location until

vieWport WindoW and corresponding exemplary regions in

the vieWport is panned. In most con?gurations, a drag
operation requires that a mouse button be kept pressed for

55

accordance With one embodiment of the invention. VieWport
WindoW 112 includes panning available range indicator

the duration of the operation and if the mouse button is

regions 114, panning regions 116 and 118, Which can be

released, the drag ends at the pointer’s current location.

utiliZed to pan in a horizontal, vertical, or diagonal direction.
In one embodiment, panning regions 116 and 118 are
con?gured to illustrate a panning rate feedback indicator,
e.g., a degree of translucency of a region or a directional

Scrollbar vieWport positioning controls require moving the
mouse outside the vieWport WindoW’s boundaries and click
ing, Which cannot be done concurrently With a drag. A user
in this situation often needs to drag the icon partWay, stop

60

indicator, such as an arroW, indicating a panning direction as
illustrated With reference to FIGS. SB-C and 7A-B. It should

and reposition the vieWport, drag the icon a bit further, stop
and reposition the vieWport, etc. In addition to being time
consuming, a drag that is stopped in an unWanted place
could have unWanted consequences, such as causing move

ment of ?les, attempted opening of dragged documents in an
application, etc.

be appreciated that Within vieWport 112, panning regions
118 are de?ned by triangular sections in the corner of the
65

vieWport, While panning regions 116 are de?ned by rectan

gular regions along the edges of the vieWport. In this
embodiment, panning regions 118 are for panning in a
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diagonal manner, While panning regions 116 are associated

decreases in saturation/ intensity. This Will continue until the
right indicator no longer appears (no more panning is
available to the right) and the left indicator is at maximum

With panning in a vertical or horizontal direction. As illus

trated, panning regions 116 and 118 overlap each other. As
used herein, panning regions 116 and 118 may be referred to
as panning control regions. In one embodiment, the degree
of translucency is provided by a GUI element associated
With the panning region and painted over the corresponding

saturation/intensity of the interface. Using this technique,
panning available range indicators 114 not only re?ect that
panning is available in the intended direction, but can be
used to gather a rough or relative spatial understanding

embodiment, the actual source content may be manipulated

about the range of movement still available and the relative
location of vieWport 112 Within the source content.

to provide the amount of translucency. VieWport WindoW
112 also includes main non-panning control region 120.
Panning control margin adjustment elements 122 and 124

tors 114 only appear When the user interface pointer, e.g.,
mouse cursor, is Within the vieWport WindoW. In yet another

source content in the vieWport WindoW. In an alternative

In another embodiment, panning available range indica

enable a user to modify a size of panning regions 116 and
118. In one embodiment of the invention, panning control

embodiment, panning available range indicators 114 only

margin adjustment elements 122 and 124 are synchronized

the vieWport WindoW and the pointer is moving. When the
pointer stops moving for a speci?ed interval of time, the
panning available range indicators 114 disappear until
pointer movement resumes, thus limiting the intrusiveness

appear for a brief period of time When the pointer is Within

so that movement of one of the margin adjustment elements

Will cause each of the panning regions to be correspondingly
modi?ed in size, as described With reference to FIG. 6.

Still referring to FIG. 4, availability of panning control
Within a region of the panning margins 116 and 118 is
identi?ed by vieWport feedback indicators referred to as

of the interface. These methods provide a Way to remove
20

panning available range indicator regions 114 (also referred
to as panning available region). These indicators appear as
thin elements obscuring the vieWport WindoW’s content near

the outermost edge of the panning region for Which they are
associated. Panning available range indicators 114 provide a

movement).
25

visual cue that the vieWport can be panned in the direction
of the indicator. Since the indicators obscure the content,

these indicators are small, but large enough to provide
adequate feedback. In one embodiment, the pixel Width of
panning available range indicators is a single pixel, hoWever,
any suitable pixel size may be applied. The color or image
of panning available range indicator regions 114 may be

30
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example, vieWport 106 illustrates panning available range
indicators 130 on the right hand and bottom edges of the

vieWport. Thus, the source image extends beyond the right
hand and bottom edges of vieWport 106, but not the top and
left hand edges. In one embodiment, the saturation or
40

indicators are opaque rectangles. One skilled in the art Will
appreciate that there are numerous con?gurations/ colors

possible for these indicators.
Panning available range indicators 114 appear along the
edge of the vieWport WindoW only Where the source image
extends beyond vieWport 112 in one embodiment. For

embodiment of the invention. VieWport 106 includes a
portion 128 of the source content. In one embodiment, the

source content is captured through an application sharing
program as described above. Panning available range indi
cators 130 appear along the edge of vieWport WindoW 106
Where the source image extends beyond vieWport 106. For

interference With the source image as Well as for aesthetics.
The indicators may be opaque or translucent as the vieWport
size already limits What can be seen of the source image

along those edges. In the ?gures included herein, these

FIG. 5A is a simpli?ed schematic diagram illustrating a
magni?ed version of the source content of FIG. 2, such that
the source content is larger than the vieWport in order to

apply the panning techniques in accordance With one

chosen to compliment the source content or be uniform for

the interface. As With all colors and graphics used in the
system’s interface, the indicators can be chosen to avoid

obscuring of the source content When vieWing is the primary
operation, rather than interaction. Of course, feedback of the
panning range and available panning directions Will not be
available until interaction resumes (as de?ned by mouse

intensity of panning available range indicators 130 re?ects
the percentage of panning that can be still performed in the
direction of the panning available range indicator 130 as
mentioned above.

Panning margin adjustment elements 132a and 13219 of
45

FIG. 5A are shoWn as semicircles along an inside edge of the

vieWport. As used herein, panning control margin adjust

example, if a vieWport is positioned to the upper left of a

ment elements 132a and 1321) may be referred to as panning

source content such that more source content is available to

control region margin markers or dots. It should be appre
ciated that any suitable shape besides a semicircle may be

the right or beloW, i.e., vieWport 112 is smaller than the
source content, panning available range indicators 114 Will

50

displayed along the vieWport edge to designate panning

be shoWn on the right and bottom panning regions Within the
panning margin as illustrated beloW With reference to FIG.

margin adjustment elements 132a and 132b, eg a circle or

5A.
In one embodiment, the saturation or intensity of a

otherWise invisible regions. It should be further appreciated
that users may use panning margin adjustment elements
132a and 13219 to adjust the size of the panning regions, i.e.,

panning available range indicator 114 Will re?ect the per
centage of pan that can still be performed in the direction of
the indicator. For example, a vieWport leftmost positioned

dot, square, etc., thereby marking the dividing lines betWeen
55

to increase or decrease the size of the panning regions. In

one embodiment, the dot elements representing panning
margin adjustment elements 132a and 13219 are translucent

relative to source content that can be panned to the right may

reveal a highly saturated panning available range indicator
114 on the right of the vieWport WindoW. As vieWport 112 is

so as not to obscure the source content. In one exemplary
60

sloWly panned to the right, panning available range indicator

side of vieWport 106. LikeWise, by clicking on panning
margin adjustment elements 132b, the bottom panning

114 Will appear on the left of the vieWport WindoW, but the
intensity of this indicator Will be loW to re?ect that there is
not much panning movement available to the left (as a

percentage of the total vieWport movement range possible).
As the panning continues to the right, the left indicator Will
increase in saturation/intensity, While the right indicator

embodiment, a user clicks on panning margin adjustment
elements 13211 to adjust a panning region at the right hand
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region of vieWport 106 may be adjusted. Of course, each of
panning margin adjustment elements 132a and 1321) may be
synchronized so that adjustment of one of the panning
margin adjustment elements adjusts all of the panning mar
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gin regions. In one embodiment, only When the source
image does not extend beyond an edge of the vieWport
WindoW, e.g., a panning available range indicator is invis

indicators as illustrated in FIG. 5C. If the user interface

pointer is Within an edge region (B, D, F, or H of FIG. 3) a
rectangle may used as illustrated in FIG. 5B. The position of
the indicator matches closely With the coordinates of the

ible, the panning margin adjustment elements are shoWn.
However, the panning margin adjustment elements are not

panning region it indicates, though the indicator may be

shoWn at other times e.g., While panning.
FIG. 5B illustrates a panning operation performed Within
the vieWport of FIG. 5A in Which additional source content

stretched or otherWise manipulated to improve clarity. For
example, in one embodiment an edge region’s indicator
rectangle is stretched to cover the entire vieWport edge

is revealed in accordance With one embodiment of the
invention. Mouse cursor 136 is moved Within panning

actually overlap an edge region indicator in the triangle

region 138 in order to trigger panning in the direction

shape.

(including a comer region). LikeWise, a comer region may

associated With panning region. Thus, Within vieWport 106

Translucency of the panning feedback rate indicator

source content 128 appears to move to the left. In one

alloWs landmarks in the source image to still be seen clearly.

embodiment, a rate of panning is indicated by the translu
cency of panning region 138. In another embodiment, as the

rate, With both determined by the distance of the user

The degree of translucency used corresponds to the panning

translucence of panning region indicator 138 decreases, i.e.,

interface panning control pointer, e. g., a mouse cursor, from
the vieWport WindoW’s edge or corner and Within the

the opacity increases, the panning rate increases. Of course,
this relationship may be reversed in yet another embodi
ment. Panning directional feedback rate indicator 134, also
referred to as a directional marker, is used to reinforce the

20

directional information conveyed by the indicator’s shape
and position. Panning directional feedback rate indicator
134 is depicted as an arroW indicating the panning direction,
and in one embodiment the panning directional feedback
rate indicator becomes less translucent as the panning rate

panning margin. In one embodiment, the more the pointer is
Within the panning margin and closer to the vieWport Win
doW’s edge, the faster the panning rate and the less trans
lucent (more opaque) the indicator becomes, as illustrated
further With reference to FIGS. 7A and 7B. The decreased
translucency When the panning rate is increased is one

25

exemplary method of indicating the panning rate. Altema
tively, in one embodiment, the translucency may be

increases, similar to the translucence of panning region 138,

increased as the panning rate increases. It should be appre

Which also serves as a panning feedback rate indicator.

ciated that the continuous feedback of the translucency of
the indicator helps the user identify and control the panning

Panning control is provided by selecting a direction to
move the vieWport position relative to the source content.
The direction of the panning is determined When a user

rate more accurately. While the movement of the source
30

surface Within the vieWport provides some indication of the

interface ‘panning control’ pointer is Within the panning
margin, or speci?cally, Within an invisible panning region.

panning rate, the changing (translucent to more opaque)
panning feedback rate indicator provides an easier compara

Moving a mouse pointer, for example, over a panning

tive identi?cation of the speed and alloWs for easier throttle
control. Additionally, the panning rate feedback indicator

region, such as the panning regions of FIGS. 3 and 4, Will
cause the vieWport to start repositioning in the direction of

35

panning region relative to the vieWport WindoW. Hovering

provides immediate feedback that the vieWport is actively

over this region Will continue the panning operation. For

being panned by the user, and not just that the source content
Within the vieWport WindoW is moving/changing, Which

example, With reference to FIG. 3, if the user interface

may be in response to a remote users actions With regard to

pointer is Within panning region “B”, the vieWport Would
pan up. If the user interface pointer is Within region “C” the
vieWport Would pan up and to the right. If the user interface
pointer is Within “G” the vieWport Would pan doWn and to
the left, etc. When the mouse is in the panning margin, and

a sharing application.
40

panning in the speci?ed direction is possible, the panning
proceeds as illustrated through FIG. 5A-C. While panning,

45

a panning feedback rate indicator appears. In one example,
the panning feedback rate indicator is shoWn as a translucent

The maximum and minimum rates may be determined by
the siZe of the panning margin, the siZe of the source content
relative to the vieWport, ?xed values, or any other suitable
method. In one embodiment, this rate adjustment may be a

linear translation of the pointer’s relative position Within the
panning margin to minimum and maximum values for speed
and opacity chosen to optimiZe usability. Altemately, non
linear translation of the values is also possible to provide

colored shape ?lling the active panning regions marked With

more panning rate throttle control resolution in a limited

panning available range indicators. The panning feedback

region. The range of panning speed can also be linked to the
degree of source surface magni?cation. For example, if the
vieWport is a quite small relative to the source surface, the
panning rate may need to be increased for all positions

rate indicator is composed With the source image to indicate
the direction of the pan. In one implementation the panning
feedback rate indicators are rectangles ?lled With a single
solid color. HoWever, the panning feedback rate indicators
may be multiple colors, patterns, graphics, or effects such as

50

a translucency gradient or Warping of the covered portion of
the source image. Other parts of the feedback system such
as the panning margin adjustment elements may be hidden
for the duration of the pan for clarity. As mentioned above,

55

the panning feedback rate indicator may incorporate one or
more arroW-like images to reinforce the directional infor

Within the panning margin. Appropriately, the translucency
during panning operations. In one embodiment, When the
user interface pointer leaves the panning margin, the pan

ning operation is immediately stopped and the panning
60

mation conveyed by the indicator’s shape and position.
The shape and position of the panning feedback rate
indicator is typically determined by the panning regions over
Which the panning operation is being performed. For
example, When the user interface pointer is Within a corner

panning region (A, C, G, or I, With reference to FIG. 3) a
triangle may be used to shoW the panning feedback rate

of the panning feedback rate indicator may never be fully
opaque, so that the source surface is alWays partially visible

feedback rate indicator is immediately removed.
FIG. 5C represents an embodiment Where the panning
direction is proceeding in a diagonal direction in accordance
With one embodiment of the invention. Mouse cursor 136 is

placed in panning region 138 in order to trigger the diagonal
65

panning. The diagonal movement is further indicated
through panning directional feedback rate indicator 134
Within the triangular panning region 138. Thus, When mouse
cursor 136 is Within a corner panning region, e.g., panning
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region 138, a triangle region having a certain translucency

ment of the invention. Mouse cursor 136 has just barely
entered an innermost portion of panning region 138 in FIG.
7A. The entrance into panning region 138 by mouse cursor
136 triggers movement or panning in the direction associ

based on the rate of panning may be illustrated as the

panning feedback rate indicator. Of course, the translucency
of arroW 134 Within triangular panning region 138 may be
used as an additional panning feedback rate indicator, in

ated With panning region 138. Thus, vieWport 106 Will

conjunction With the translucency of the triangular panning

appear to be moving toWards the left and additional source
content Will appear Within the vieWport. As mentioned

region. As illustrated in FIG. 5B, if the mouse cursor 136 is

Within an edge region, a rectangular panning region is

above, the degree of translucency Within panning region 138

illustrated.

corresponds to the panning rate, With both determined by the
distance of the user interface panning control pointer, i.e.,

FIG. 6 illustrates a simpli?ed schematic diagram depict

ing advanced con?guration features for the panning region

mouse cursor 136, from the vieWport WindoW edge or comer

siZe in accordance With one embodiment of the invention. A
user may Wish to change the siZe associated With panning
region 138 and may do so by clicking on and dragging one

When the pointer is Within the panning region. The more that
mouse cursor 136 is Within panning region 138 and closer to

the vieWport WindoW edge, the faster the panning rate. In

of the panning margin adjustment elements 132a and 13219
positioned at vieWport 106 edges. In one embodiment, line
140 may be draWn betWeen linked pairs of margin adjust

addition, the panning region becomes less translucent, i.e.,
more opaque, as mouse cursor 136 moves deeper into

panning region 138, as illustrated in FIG. 7B. For example,
in FIG. 7A the translucency of panning margin 138 is almost

ment elements 132a and 13219 When the user clicks on one

of the margin adjustment elements to help visually illustrate
the extent of panning region 138. It should be appreciated
that a Width of panning region 138 may be adjusted betWeen

entirely transparent, re?ecting that mouse cursor 136 has
20

panning Will be at its minimum speed. In FIG. 7B, the mouse
indicator 136 is closer to the vieWport WindoW edge and thus

minimum and maximum values that can take the siZe of the
vieWport and source image into account. In one embodi
ment, the margin adjustment elements on all sides are

synchronized, and cause the panning regions along all the
edges to be adjusted together. That is, if one of margin

just entered panning region 138, thereby indicative that the
the indicator is more opaque. This is indicative that the

25

panning Will proceed at a maximum speed. Along With the
translucency of arroW 134, the translucency of panning
region 138 may be used as panning feedback rate indicators.

adjustment elements 13211 or 13219 is clicked on and

In one embodiment, there is a time delay after mouse cursor

dragged, then the siZe of each of the individual panning

136 enters panning region 138, in order to provide the user
With a visual indicator Warning that panning is about to

regions is adjusted accordingly.
A user Who Wishes to change the siZe of the panning
regions of FIG. 6 may do so by clicking on and dragging one

of the panning margin adjustment elements 132a or 132b
positioned at the vieWport WindoW’s edges. Additional lines
140 may be draWn betWeen linked pairs of panning margin
adjustment elements 13211 or 13219 (on the edges of the
respective panning regions) to help shoW the extent of the
panning region. The panning region could also be indicated

30

FIG. 8 is a How chart diagram illustrating the method

operations triggered by movement of the pointer in a vieW
port in accordance With one embodiment of the invention.
35

margin/region siZe is being adjusted. For example, the user
may be moving the mouse cursor to adjust a panning

margin/region siZe. If the panning margin siZe is being

the implementation With lines obscures less of the source
40

i.e., position of the mouse cursor. The method then proceeds
to operation 174 Where the dots and lines betWeen the

panning margin adjustment elements may be highlighted in
45

embodiment, this color changes during the resiZing opera
tion to highlight an active state as discussed above.
50

the adjustment ends. It should be appreciated that the
elements can reshoW again, after hidden by timer, by more
mouse movement. Panning region siZe can be adjusted
betWeen minimum and maximum values that can take the
siZe of the vieWport and source image into account. In one
implementation, the panning region Widths on all sides are

synchronized and are adjusted together. Alternatively, the
panning region Widths may be independently con?gured for
each margin. The panning margin adjustment elements and

color. In one embodiment, the clicking on the panning
margin adjustment elements may cause the lines illustrated
With reference to FIG. 6 to appear in a certain color. In one

screen item. In one embodiment, this timeout is reset if the

user leaves the panning region, and it is disabled and reset
if the user begins a margin adjustment, being restarted When

adjusted, the method advances to operation 172 Where the

panning margin siZe is updated from the pointer position,

larly, triangles, rectangles, or other shapes could be used
instead of semi-circles for the panning margin adjustment
elements. In one embodiment, these elements only become
visible When the vieWport reaches an edge of the source
image, and disappear after a short time period, e.g., a feW
seconds, has elapsed. This timeout ensures that the controls
Will not interfere With a user’s desired operation, e.g., ending
a drag, in the unlikely case that the dots overlap the needed

The method initiates With operation 150 Where a user moves
a pointer, i.e., the mouse cursor. The method then advances

to decision operation 152 Where it is determined if a panning

by, for example, translucent rectangular overlays. HoWever,
image While having similar representational clarity. Simi

begin.

If the panning margin siZe is not being adjusted in
operation 152, the method proceeds to decision operation
154 Where it is determined if the pointer is Within the

panning margin/region. If the pointer is Within the panning
margin/region, the method advances to decision operation
55

156 Where it is determined that the vieWport is able to pan
in the given direction. If the vieWport is able to pan in the

given direction, the method proceeds to operation 158 Where
the pointer position is used to calculate the panning rate,
indicator opacity, and indicator shape and position. In one
60

embodiment, the closer the mouse cursor is to a vieWport

edge, i.e., the deeper into the panning region, the faster the

the connecting visual indicator lines can be shoWn in a
different color to highlight their active state. In one embodi

panning rate becomes and the translucency is decreased, as

ment, While the margins are being adjusted, any panning

compared to When the mouse cursor is slightly into the

available range indicators may be hidden for clarity.
FIGS. 7A and 7B illustrate the vieWport being moved at

panning region. The method then moves to operation 160
Where the indicator is shoWn. For example, the panning

different rates according to a depth of the mouse cursor

Within the panning region in accordance With one embodi
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region may be associated With a translucent rectangular or
triangular shape as described With reference to FIGS. 5A-C

