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(57) ABSTRACT

A method and apparatus are provided for viewing one or more
items using a floating controller, wherein the floating control-
ler displays a plurality of items from a sequence of items. In
one implementation, the floating controller determines that a
first item and a second item from the plurality of items have an
association, and displays a visual indicator to indicate that the
items are associated with each other. The visual indicator may
be displayed between the first and the second item. Different
visual indicators may be used to indicate different types of
associations. Items on the floating controller may be selected
by a user to display corresponding enlarged images. The
corresponding enlarged images may be displayed side-by-
side to allow them to be compared.
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VIEWING DIGITAL IMAGES USING A
FLOATING CONTROLLER

CLAIM OF PRIORITY

[0001] This application is a continuation of application Ser.
No. 12/415,831, filed on Mar. 31, 2009, which is a continu-
ation of application Ser. No. 10/960,163, filed on Oct. 6,
2004, now issued as U.S. Pat. No. 7,557,818. The entire
disclosures of these applications are hereby incorporated by
reference as if fully set forth herein.

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0002] This application is related to co-pending application
Ser. No. 10/960,339, filed on Oct. 6, 2004, co-pending appli-
cation Ser. No. 10/960,888, filed on Oct. 6, 2004, and co-
pending application Ser. No. 10/960,887, filed on Oct. 6,
2004. The entire disclosures of these applications are hereby
incorporated by reference as if fully set forth herein.

FIELD OF THE INVENTION

[0003] Thepresent invention relates to viewing one or more
digital images using a floating controller.

BACKGROUND

[0004] Digital photographers may use a software system in
managing and organizing digital images. Often, digital pho-
tographers may need to display a large number of digital
images on a display. The number of digital images that the
digital photographer wishes to visually represent on the dis-
play may be too large or unwieldy for each of the digital
images to be visually represented on the display unob-
structed. Consequently, there is a need in the art to improve
the display, management, and organization of digital images
shown on a display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Embodiments of the present invention are illus-
trated by way of example, and not by way of limitation, in the
figures of the accompanying drawings and in which like ref-
erence numerals refer to similar elements and in which:
[0006] FIG. 1 is an illustration of a display of a digital
image system according to an embodiment;

[0007] FIG.2 is a flowchart illustrating the steps of visually
depicting images in a stack, a group, or in a set of versions
according to an embodiment;

[0008] FIG. 3 is an illustration of the two states of a group
containing the digital images shown in FIG. 1 according to an
embodiment;

[0009] FIG. 4 depicts a display showing a pick image con-
taining a control to change the state ofa group according to an
embodiment;

[0010] FIG. 5 is an illustration depicting a change in the
pick image of a stack according to an embodiment;

[0011] FIG. 6 is an illustration of two states of a stack
according to an embodiment;

[0012] FIG.7 illustrates the movement of images in a stack
when an image in the stack is promoted according to an
embodiment;

[0013] FIG. 8is an illustration of the two states of'a version
set according to an embodiment;
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[0014] FIG. 9 is an illustration of a group that contains
another group and a stack according to an embodiment;
[0015] FIG. 10 is a flowchart illustrating the steps of using
a virtual loupe according to an embodiment;

[0016] FIG. 11 is an illustration of a display showing a
virtual loupe according to an embodiment of the invention;
[0017] FIG. 12 is a depiction of changing the orientation of
the virtual loupe according to an embodiment of the inven-
tion;

[0018] FIG. 13 is an illustration of a display with a floating
controller according to an embodiment;

[0019] FIG. 14 is an illustration of a bounded sequence of
images according to an embodiment;

[0020] FIG. 15 is a block diagram of a digital image system
that may be used to display images on more than one display
according to an embodiment;

[0021] FIG. 16 is an illustration of a display of a sequence
of digital images arranged in a series of rows according to an
embodiment;

[0022] FIG. 17 is a flowchart illustrating the steps of view-
ing each of a set of digital images in an unobscured manner
according to an embodiment;

[0023] FIG. 18 is an illustration of a first display showing a
set of images wherein at least one of the set of images is at
least partially obscured according to an embodiment;

[0024] FIG. 19 is an illustration of a second display show-
ing the set of images of FIG. 18 in an unobscured manner
according to an embodiment; and

[0025] FIG. 20 is a block diagram that illustrates a com-
puter system upon which an embodiment of the invention
may be implemented.

DETAILED DESCRIPTION

[0026] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of the embodiments of the
invention described herein. It will be apparent, however, that
embodiments of the invention may be practiced without these
specific details. In other instances, well-known structures and
devices are shown in block diagram form in order to avoid
unnecessarily obscuring the embodiments of the invention
described herein.

Functional Overview

[0027] A digital image system may render a floating con-
troller on a display for presentation to a user. The floating
controller may be employed by the user to display one or
more digital images on the display. One or more images may
be displayed on the floating controller, which, when selected
by the user, are displayed on the display. The user may trans-
mit user input to the digital image system to cause the floating
controller to be positioned anywhere on the display, including
a position that is not adjacent to any edge of the display.

[0028] The one or more images displayed on the floating
controller may include a bounded sequence of images. When
an image is displayed on the floating controller, by the digital
image system, that is not either the beginning or end of the
bounded sequence of images, a visual indicator may be dis-
played in a manner associated with the image. The visual
indicator may inform the user that the image is not at either
the beginning or rend of the bounded sequence of images. In
this way, a user may scroll through the bounded sequence of
images, and if not all of the bounded sequence of images may
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be displayed simultaneously on the floating controller, then
the user may be informed whether a particular image is at the
beginning or end of the bounded sequence of images upon
making a visual inspection of the particular image.

[0029] The digital image system may cause the floating
controller to fade from view on the display after the passage
of a configurable amount of idle time if the mouse pointer is
not positioned over the floating controller by the user. On the
other hand, if the user does position the mouse pointer over
the floating controller, then the floating controller is continu-
ously displayed on the display by the digital image system.
[0030] Search controls may also be displayed on the float-
ing controller to enable a user to search for one or more
images that conform to one or more search terms. The user
may transmit user input to the digital image system via the
search controls to cause a search to be performed for a set of
images that correspond to a particular set of search terms. If
the digital image system determines that an image conforms
to a particular search term, then an image associated with the
particular search term is displayed. If the user selects the
displayed image associated with the particular search term,
then all images that match the particular search term are
displayed by the digital image system.

[0031] Ratings controls may also be displayed on the float-
ing controller to enable a user to associate a rating value with
one or more images. The user may transmit user input to the
digital image system via the ratings controls to associate a
ratings value with one or more images. The user may also
transmit user input to the digital image system via the ratings
controls to cause one or more images that conform to a set of
ratings values to be displayed on the display.

Groups, Stacks, and Versions

[0032] A user, such as a photographer, may manage and
organize a collection of digital images using a digital image
system that displays digital images using groups, stacks, and
version sets according to one embodiment of the invention.
FIG. 1 is an illustration of a display 100 and storage 110 of
several digital images by a digital image system, according to
one embodiment of the invention. As explained in further
detail below, a digital image system may include a computer
system that displays one or more digital images upon a dis-
play, e.g., display 100 of FIG. 1. As FIG. 1 shows, four
different digital images, namely image A, image B, image C,
and image D, are visually depicted on display 100. While only
four digital images are shown for ease of explanation, display
100 may easily display an unwieldy number of digital images,
e.g., two-thousand or more, thus creating difficulties for a
user to view and manage all of the digital images shown on
display 100.

[0033] The images displayed on display 100 are stored in
storage 110. Storage 110 may be implemented using any
mechanism for storing digital images, e.g., a database, file
server, or volatile memory. A digital image stored in storage
110 has a file image resolution, which is the resolution of the
digital image when it is stored. Digital images may be dis-
played at a different level of resolution than that of the file
image resolution, e.g., a particular image may be shown mag-
nified resolution level. The level of resolution of a displayed
image shall be referred to as the displayed image resolution.
[0034] To assist the user in the management and organiza-
tion of his or her digital images, one or more digital images
may be arranged into a group, a stack, oras a version set. FIG.
2 is a flowchart illustrating the steps of visually depicting
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images in a stack, a group, or as a version set, according to one
embodiment of the invention. In step 210, set data is stored
that (a) identifies an association between a plurality of
images, (b) identifies a representative image, and (c) identi-
fies a current state of the plurality of images. When one or
more digital images are arranged into a group, a stack, or as a
version set, set data is generated and stored that identifies the
one or more digital images and whether the one or more
digital images are arranged into a group, a stack, as a version
set, or any combination thereof (as explained below, groups
and stacks may be nested). The performance of the remainder
of steps of FIG. 2 with respect to groups, stacks, and version
sets shall be described in further detail below.

Groups

[0035] As used herein, a group is a set of unordered digital
images that may be visually represented, in a first state, using
arepresentative image, referred to as a “pick image.” A group
may also be visually represented, in a second state, by dis-
playing all digital images in the group, rather than just the
pick image. The pick image of the group, which is displayed
on a display, may be used to represent each digital image of
the group, thereby reducing the number of digital images
displayed on the display.

[0036] FIG. 3 is an illustration of two states of a group
containing the digital images shown in FIG. 1 according to
one embodiment of the invention. As FIG. 3 shows, in a
contracted state of the group, only the pick image is dis-
played, while in an expanded state of the group, each digital
image in the group, including the pick image, is displayed.
When a group is in the expanded state, the pick image may be
displayed in a particular position indicative of the pick image,
e.g., the pick image of the group depicted in the expanded
state is displayed as the first digital image of the group.
[0037] The digital image system may depict images of a
group based on metadata stored with the group in storage 110.
The metadata stored in storage 110 identifies the group, each
image in the group, which image of the group is the repre-
sentative image (or pick image), and the state of the group.
For example, metadata 120, associated with the group in the
contracted state, stores data that (a) identifies the group, (b)
identifies image A, image B, image C, image D as belonging
to the group, (¢) identifies the current state as the contracted
state, and (d) identifies image A as the pick image. Metadata
122, associated with the group in the expanded state, stores
datathat (a) identifies the group, (b) identifies image A, image
B, image C, image D as belonging to the group, (¢) identifies
the current state as the expanded state, and (d) identifies
image A as the pick image. The digital image system displays
images of the group based on the stored metadata associated
with the group, e.g., as metadata 120 indicates the group
associated with it is in the contracted state, digital image
system displays only image A (which is the pick image) on
display 100.

[0038] In step 220 of FIG. 2, when the current state of the
group is a contracted state, the images of the group are visu-
ally depicted by displaying only the representative image, or
the pick image. For example, as shown by the group in the
contracted state depicted in FIG. 3, image A, image B, image
C, and image D are represented by visually depicting only
image A. In step 230 of FIG. 2, when the current state of the
group is the expanded state, the images of the group are
visually depicted by displaying two or more images of the
plurality of images. For example, as shown by the group in the
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expanded state depicted in FIG. 3, image A, image B, image
C, and image D are represented by visually depicting image
A, image B, image C, and image D. Note that in step 230, the
images of the group may be visually depicted by displaying
less than all of images of the group, as long as two or more
images of the group are visually depicted, e.g., in step 230,
image A, image B, image C, and image D may be visually
depicted by showing only image A and image D.

Changing the Display State of a Group

[0039] A user may change the state of the group between
the contract state and the expanded state. In one embodiment
of'the invention, the state of the group may be changed by the
user submitting input to a computer system. Input may be
submitted to a computer system by a variety of means,
includes one or more sequences of keystrokes or one or more
mouse clicks. In a particular embodiment of the invention, the
state of the group may be changed by the user selecting a
control associated with the group. FIG. 4 depicts a display
400 showing a pick image containing a control 410 to change
the state of a group according to one embodiment of the
invention. The group of FIG. 4 may be changed from the
contract state to the expanded state by the user selecting the
control 410 displayed on the pick image of FIG. 4. Control
410 may be implemented using any graphical component that
allows a user to select the control, e.g., by clicking on it. Note
that the control 410 need not be displayed on the pick image,
but rather, may be displayed anywhere on a screen visible to
a user, e.g., control 410 may be displayed on a toolbar.
Accordingly, control 410 may be implemented using any
mechanism for receiving user input, such as one or more
sequences of keystrokes or one or more mouse clicks.
[0040] When the state of a group is changed, the number of
digital images that are visually represented on the display is
changed (i.e., either the pick image is shown or two or more
digital images of the group are shown). The process of chang-
ing the number of digital images that are visually represented
on the display may be performed in a manner that allows the
user to visualize what is happening to the group. One way to
accomplish this is to provide an animation showing the
change in the number of digital images visually depicted by
the group to allow the user to understand that the state of the
group has changed. In other words, in order to avoid confus-
ing a viewer by changing the visual depiction of the group
instantaneously when the state of the group is changed, the
change in the visually depiction of the group may occur over
a noticeable period of time to allow the user to fully compre-
hend the change in state of the group by watching the change
on the display. For example, one or more intermediate states
of the group may be displayed as the group transitions from
the visual depiction of contracted state to the visual depiction
of the expanded state.

Changing the Pick Image of a Group

[0041] The user may change the pick image of the group.
User input to change the pick image of a group may be
submitted via a variety of mechanisms, including input
device 2014 and cursor control 2016. When a group is dis-
played in the expanded state, the pick image of the group may
be displayed in such a way as to allow the viewer to visually
determine which image of the group is the pick image. For
example, the pick image of a group in the expanded state may
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be displayed with a visual indicator, such as a border, shading,
or highlighting, to indicate to the viewer that which image of
the group is the pick image.

[0042] When a new image for a group in the expanded state
is identified by the user as a new pick image, the new image
may be displayed with a visual indicator to indicate that the
new image is now the pick image, and the prior pick image
may cease to be displayed with the visual indicator. It is not
necessary for any of the images of a group in the expanded
state to move on the display when a new pick image for the
group is selected by the user, i.e., the new pick image may be
displayed with the visual indicator without moving the new
pick image. The change in the pick image of the group in the
expanded state may be performed in a manner that allows the
user to visualize what is happening to the group.

Stacks

[0043] Stacks may also be used to manage and organize
digital images. A stack, as used herein, is a set of ordered
digital images. Similar to groups, stacks may be visually
represented, in a contracted state, using a representative
image (or pick image), and in an expanded state in which all
digital images associated of the stack are displayed. FIG. 6 is
an illustration of two states of a stack according to one
embodiment of the invention. Each digital image in a stack
has a rank, and each digital image in the stack is depicted in
order of its rank. For example, in the stack in the expanded
state as shown in FIG. 6, pick image A has the highest rank,
image B has the next highest rank, image C has the next
highest rank, and so on.

[0044] The digital image system may depict images of a
stack based on metadata stored with the stack in storage 610.
The metadata stored in storage 610 identifies the stack, each
image in the stack, which image of the stack is the represen-
tative image (or pick image), the rank of each image in the
stack, and the state of the stack. For example, metadata 620,
associated with the stack in the contracted state, stores data
that (a) identifies the stack, (b) identifies image A, image B,
image C, image D as belonging to the stack, (¢) identifies the
current state of the stack as the contracted state, (d) identifies
a rank associated with each image of the stack, and (e) iden-
tifies image A as the pick image. Metadata 122, associated
with the stack in the expanded state, stores data that (a)
identifies the stack, (b) identifies image A, image B, image C,
image D as belonging to the stack, (c¢) identifies the current
state of the stack as the expanded state, (d) identifies a rank
associated with each image of the stack, and (e) identifies
image A as the pick image. The digital image system displays
images of the stack based on the stored metadata associated
with the stack, e.g., as metadata 620 indicates the stack asso-
ciated with it is in the contracted state, digital image system
displays only image A (which is the pick image) on display
600.

[0045] Returning again to FIG. 2, in step 220, when the
current state of a stack is the contracted state, the images of
the stack are visually depicted by displaying only the repre-
sentative image, or the pick image. For example, as shown by
the state in the contracted state depicted in FIG. 6, image A,
image B, image C, and image D are represented by visually
depicting only image A.

[0046] In step 230 of FIG. 2, when the current state of the
stack is the expanded state, the images of the stack are visu-
ally depicted by displaying two or more images of the stack in
order of the rank associated with each displayed image. For
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example, as shown by the images in the stack in the expanded
state depicted in FIG. 6, image A, image B, image C, and
image D are represented by visually depicting image A,
image B, image C, and image D. Note that in step 230, the
images of the stack may be visually depicted by displaying
less than all of images of the stack, as long as two or more
images of the stack are visually depicted, e.g., in step 230,
image A, image B, image C, and image D may be visually
depicted by showing only image A and image B. When the
stack is in the expanded state, images are shown in order of the
rank associated with each displayed image. For example, in
the stack in the expanded state depicted in FIG. 6, image A
(which is first) has the highest rank, image B (which is dis-
played next) has the next highest rank, and so on.

[0047] Inoneembodiment of the invention, the state of the
stack may be changed by the user selecting a control associ-
ated with the stack, e.g., a control similar to control 410 of
FIG. 4. In another embodiment of the invention, the state of
the group may be changed by the user submitting input to a
computer system. Input may be submitted to a computer
system by a variety of means, includes one or more sequences
of keystrokes or one or more mouse clicks.

Promoting Images in a Stack

[0048] Digital images in the stack may be promoted to a
higher rank or demoted to a lower rank. A user may use a stack
to decide which digital image in a set of related digital images
is his or her favorite by promoting favored digital images in
the stack, and demoting unfavored digital images in the stack.
A user may cause a particular image in the stack to be pro-
moted or demoted by selecting a control on the particular
image, similar to control 410 of FIG. 4.

[0049] When an image in a stack is promoted or demoted,
the visual display of the stack may be updated in a manner that
allows the user to visualize the change in the order of images
in the stack. FIG. 7 is an illustration 700 of the movement of
images in a stack when an image in the stack is promoted
according to one embodiment of the invention. As shown in
FIG. 7, image C is promoted, thereby causing it to have a
higher rank than image B. Consequently, image C is shown to
move from its current location to the location formerly held
by image B by passing through one or more intermediate
locations, such as temporary position 1. Image B may also be
shown to move from its current location to the location cur-
rently occupied by image C by passing through one or more
intermediate locations, such as temporary position 2. In this
way, the user may fully comprehend the change in the order of
images in the stack by watching the movement of the mem-
bers of the stack. When an image in the stack is promoted or
demoted, the metadata associated with the stack is updated to
reflect the changing in ranking of each image of the stack.

Changing the Pick Image of a Stack

[0050] Theuser may change the pick image of a stack. FIG.
5 is an illustration 500 depicting a change in the pick image of
a stack according to one embodiment of the invention. FIG. 5
shows the result of receiving user input to cause image C to be
the pick image of the stack. The pick image is displayed in
position 510, which is currently occupied by image A. User
input may be submitted via a variety of mechanisms, includ-
ing input device 2014 and cursor control 2016. When a new
pick image of a stack is identified by the user, the new pick
image is promoted to the first position of the stack, and other

Jul. 29,2010

images in the stack remain in their same relative order. The
change in the pick image may be performed in a manner that
allows the user to visualize what is happening to the group.

[0051] For example, as FIG. 5 illustrates, image C may be
shown to move from its current location to position 510 by
passing through one or more intermediate locations, such as
temporary position 1 and temporary position 2. After image C
is promoted to position 510, images A, B, and D remain in the
same relative order with respect to each other. Thus, images A
and B may be shifted a position to the right on the display to
visually represent their change in relative position within the
stack. Image A may be shown to move from its current loca-
tion to the location occupied by image B by passing through
one or more intermediate locations. Image B may be shown to
move from its current location to the location previously
occupied by image C by passing through one or more inter-
mediate locations. In this way, the user may fully comprehend
the change in the pick image of the group by watching the
movement of the digital images of the group on the display.

Versions

[0052] According to one embodiment, two or more digital
images may be established as a version set. A version set
refers to a set of related digital images that may be visually
represented, in a first state, using a representative image (or
pick image), and in a second state by each digital image
associated of the set. Version sets are similar to groups, except
that the images in the version set are derived, directly or
indirectly, from the same original digital image. For example,
a user may wish to modify an original image to create a
derived image. According to one embodiment, each derived
image automatically becomes a member of the version set of
the image from which it is derived. For example, if a user
created a black and white copy of an original image that is in
color, the black and white copy and the original image are
automatically associated in a version set. Thus, a version set
includes the original image and any derived images created
from the original image.

[0053] FIG. 8 is an illustration of two states of a set of
versions according to one embodiment of the invention. As
shown in FIG. 8, image A is the original version, and image B,
image C, and image D where each derived from image A. As
FIG. 8 shows, the contracted state of the version set only
displays the pick image (image A), while the expanded state
of the version set displays each digital image in the version
set, including the pick image. When a set of versions is in the
second state, the pick image may be displayed in a particular
position, e.g., the pick image may be displayed as the first
digital image of the group. For example, as shown in FIG. 8,
image A is the pick image, and the pick image is the first
digital image displayed in the group. The images of version
set in the expanded state may be listed in chronological order,
e.g., the user may have created image A most recently, next to
image B, and so on.

[0054] Returning again to FIG. 2, in step 220, when the
current state of the set of versions is in the first state, the
images of the version set are visually depicted by displaying
only the representative image, or the pick image. For
example, as shown by the contracted state depicted in FIG. 8,
image A, image B, image C, and image D are represented by
visually depicting only image A. In step 230 of FIG. 2, when
the current state of the version set is in the expanded state, the
images of the version set are visually depicted by displaying
two or more images of the version set.
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[0055] For example, as shown by the version set in the
expanded state depicted in FIG. 8, image A, image B, image
C, and image D are represented by visually depicting image
A, image B, image C, and image D. Note that in step 230, the
images of the version set may be visually depicted by dis-
playing less than all of the images of the version set, as long
as two or more images of the version set are visually depicted,
e.g., in step 230, image A, image B, image C, and image D
may be visually depicted by showing only image A and image
B. The state of the version set may be changed by the user
selecting a control associated with the version set, e.g., a
control similar to control 410 of FIG. 4.

[0056] The digital image system may depict images of a
version set based on metadata stored with the version set in
storage 810. The metadata stored in storage 810 identifies the
version set, each image in the version set, which image of the
version set is the representative image (or pick image), and
the state of the version set. For example, metadata 820, asso-
ciated with the version set in the contracted state, stores data
that (a) identifies the version set, (b) identifies image A, image
B, image C, image D as belonging to the version set, (c)
identifies the current state of the version set as the contracted
state, and (d) identifies image A as the pick image. Metadata
822, associated with the version set in the expanded state,
stores data that (a) identifies the version set, (b) identifies
image A, image B, image C, image D as belonging to the
version set, (¢) identifies the current state of the version set as
the expanded state, and (d) identifies image A as the pick
image. The digital image system displays images of the ver-
sion set based on the stored metadata associated with the
version set, e.g., as metadata 820 indicates the version set
associated with it is in the contracted state, digital image
system displays only image A (which is the pick image) on
display 800.

[0057] According to one embodiment of the invention, the
amount of data needed to represent an image (a derived
image) that is derived from another image (the original
image) may be minimized if the derived image was created
using an internal application. An internal application is any
application that makes available data that identifies one or
more changes made to the original image to create the derived
image. If a derived image was created by an external appli-
cation (which is any application that is not an internal appli-
cation), then data is stored that identifies the particular image.
Since the derived image was created by an external applica-
tion, data that identifies one or more changes made to the
original image to create the derived image is not available;
consequently the entire derived image is stored. However, if
the particular image was created by an internal application,
then data is stored that identifies one or more changes made to
an original image to create the derived image. In this case, the
derived image may be created as needed by applying the data
that identifies one or more changes made to the original
image. A set of versions may include a first portion of images
that were created by an external application, and a second
portion of images there were created by an internal applica-
tion.

Drag and Drop Operations

[0058] A dragand drop operation produces different results
depending on whether the entity involved is a stack, group, or
aversion set. Upon a user initiating a drag and drop operation
onastack froma first location of a display to a second location
of'a display, the digital image system records data in a storage
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device that identifies a copy of the pick image of the stack in
the second location. Upon a user initiating a drag and drop
operation on a group from a first location of a display to a
second location of a display, the digital image system records
data in a storage device that identifies a copy of each image of
the group in the second location. Upon a user initiating a drag
and drop operation on a version set from a first location of a
display to a second location of a display, the digital image
system records data in a storage device that identifies a copy
of the pick image of the version set in the second location.
[0059] An operation, initiated by the user, that affects the
visual display of an image, is performed differently depend-
ing on whether the user initiates the operation on a stack,
group, or a version set. For an operation specified by the user
to be performed on a stack, the digital image system performs
the operation on the pick image of the stack. For an operation
specified by the user to be performed on a group, the digital
image system performs the operation on all the images of the
group. For an operation specified by the user to be performed
on a version set, the digital image system performs the opera-
tion on the pick image of the version set.

Nested Containers

[0060] Stacks, groups, and version sets may be a nested. A
group may include members which are themselves stacks,
groups, and/or version sets. A stack may include members
which are themselves stacks and/or version sets. FIG. 9 is an
illustration 900 of a group that contains another group and a
stack according to one embodiment of the invention. A shown
inFI1G. 9, group 910 contains image A, image B, group A, and
stack A. Group A may itself contain one or more stacks,
groups, and/or version sets. Stack A may also contain one or
more stacks, groups, and/or version sets.

[0061] The digital image system visually depicts the nested
group of FIG. 9 based on metadata 922 stored with the nested
group in storage 910. The metadata 922 identifies the stack,
each image, group, stack, or version set in the stack, which
image, group, stack, or version set of the stack is the repre-
sentative image (or pick image), and the state of the group. If
group 910 was instead a stack, metadata 922 would also
identify the rank of each image, group, stack, or version set in
the stack. The digital image system displays images of the
stack based on the stored metadata associated with the nested
entity. Each group, stack, or version set within a group or set
may be expanded or contracted. When the pick image of a
group or stack (the parent) is itself a group, stack, or version
set (the child), then the pick image of the child is used by the
digital image system as the pick image of the parent when the
parent is in the contracted state.

[0062] Nested stacks and groups may be advantageous
when managing multiple related images. For example, some
digital cameras may take multiple pictures each time a user
presses the shutter of the digital camera, e.g., to capture a
high-speed action shot. It would be advantageous to associate
each set of images taken by the camera each time the user
takes a picture in a single group or stack. This way, the user
may later review the images in the group or stack with greater
ease, as it is likely the user may only wish to ultimately use
one digital image in the group or stack.

[0063] A set of images may be automatically assigned to a
group, stack, or version set by the digital image system based
on information associated with the set of images. When a set
of'images is assigned to group, stack, or version set, metadata
that identifies the set of images and the entity (group, stack, or
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aversion set) to which the set of images are assigned is stored
in a storage device. Such metadata may be generated auto-
matically during various activities, such as exposure brack-
eting and sequencing. Exposure bracketing involves taking
multiple pictures of similar subject matter at different times
using different exposures. Sequencing involves taking mul-
tiple pictures contemporaneously in time.

[0064] If a set of images were each taken contemporane-
ously in time, each of the set of images may be assigned to the
same group by the digital image system using the generated
metadata. In another example, if a set of images of similar
subject matter were taken using different exposures, each of
the set of images may be assigned to the same group by the
digital image system using the generated metadata. In yet
another example, if a derived image is created from an origi-
nal image, then the original image and the derived image may
be assigned to the same version set by the digital image
system. Thus, a digital image system may assign a set of
images to a group, stack, or version set based on the charac-
teristics of the set of images as described in the metadata. The
digital image system of other embodiments of the invention
may be configured to assign a set of images to either a group,
stack, or version set based on additional characteristics of the
set of images described in the metadata not presented above in
an example, as any characteristic of the set of images
described in the metadata may determine whether the set of
images is assigned to a group, stack, or version set.

Use of the Virtual Loupe

[0065] The digital image system of one embodiment of the
invention may be used to view a digital image shown on a
display using a virtual loupe. The lens region of the virtual
loupe may automatically change in orientation with respectto
the target region on the display, as the user causes the target
region to change locations on the display, to ensure that the
display of the lens region is always unobscured on the display.
[0066] FIG. 11 is an illustration of a display 1100 showing
avirtual loupe according to one embodiment of the invention.
FIG. 11 shows a display 1100 that visually represents a digital
image 1110. The virtual loupe comprises a target region 1120
and a lens region 1130. Visual information identified by target
region 1120 is displayed within the lens region 1130. Target
region 1120 may identify visual information by pointing to
the visual information or by enclosing the visual information
within the target region 1120.

[0067] The virtual loupe of FIG. 11 includes line 1122 and
line 1124. Line 1122 and line 1124 may either be opaque,
transparent, or alpha-blended. The area bounded by line
1122, lens region 1130, line 1124, and target region 1120 may
either be opaque, transparent, or alpha-blended. In a particu-
lar embodiment, line 1122 and line 1124 may be transparent,
and the area bounded by line 1122, lens region 1130, line
1124, and target region 1120 may be transparent, to advanta-
geously allow a photographer to view visual information,
identified by target area 1120, in lens region 1130 in a manner
that minimizes the amount that the display 1100 is obscured.
[0068] FIG. 10 is a flowchart illustrating the steps of using
avirtual loupe according to one embodiment of the invention.
In step 1010 of FIG. 10, within a first bounded region on a
display, a different visual depiction of visual information
enclosed within a second bounded region on the display is
displayed. The first bounded region and the second bounded
region are enclosed within a third bounded region. The first
bounded region corresponds to the lens region 1130, the
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second bounded region corresponds to the target region 1120,
and the third bounded region corresponds to the display 1100.
[0069] Target region 1120 and lens region 1130 may both
be of any shape and size, including circular. In one embodi-
ment of the invention, target region 1120 and lens region 1130
are the same shape. In another embodiment of the invention,
target region 1120 and lens region 1130 are a different shape.
Targetregion 1120 and lens region 1130 may each have either
an opaque border, transparent border, or an alpha-blended
border. An object that is alpha-blended, as used herein, is
displayed such that is partially transparent.

[0070] In one embodiment of the invention, target region
1120 may be implemented such that target region 1120 out-
lines the area to be viewed in lens region 1130 without obscur-
ing the area, such as a circle with an opaque border and a
transparent center. In another embodiment, target region
1120 is implemented using a movable visual indicator (such
as an arrow or a crosshair). The visual information identified
by target region 1120 would, at least in part, be obscured by
the movable visual indicator, unless the movable visual indi-
cator is alpha-blended. Thus, in such an embodiment, it is
advantageous to make the movable visual indicator partially
transparent through the use of alpha-blending.

[0071] The display image resolution of visual information
of'animage presented in the lens region 1130 may be different
than the file image resolution for that image. In one example,
the display image resolution of an image may be a magnified
relative to the file image resolution for that image. In another
example, image 1100 may be generated based on a stored
image, the image 1100 may be shown on display 1100 at a
lower resolution or higher resolution than the file image reso-
Iution for image 1100, and the lens region 1130 may depict
visual information at the same resolution as the file image
resolution for image 1100. In this example, the user may view
visual information in lens region 1130 that corresponds to the
exact resolution of image 1130. In another example, lens
region 1130 may depict visual information at a higher-reso-
Iution that the file image resolution for image 1100.

[0072] The user may configure the virtual loupe to display
visual information at different levels of resolution. For
example, the user may configure the virtual loupe to display
visual information from a higher or lower resolution as image
1110 to depicting visual information at the same resolution as
image 1110. In another example, the user may configure the
virtual loupe to display visual information from the same
resolution as image 1110 to depicting visual information at a
higher or lower resolution as image 1110.

[0073] When a user moves target region 1120 from a first
region that is displayed at a first resolution to a second region
that is displayed at a different resolution than the first region,
the size of the target region 1120 changes without changing
the level of magnification of visual information displayed in
the lens region 1130. As target region 1120 identifies a portion
of'an image of which visual information associated with that
portion is displayed in lens region 1130, if the amount of
visual information that the lens region 1130 can depict
changes (for example, target region 1120 moves over an area
of'lower resolution than of a prior area), then the size of target
region 1120 will change (as visual information enclosed by
target region 1120 is depicted in lens region 1130) to identify
the new area of visual information that may be depicted by
lens 1130.

[0074] Alternately, the target region 1120 may remain fixed
in size, and the lens region 1130 may change in size to account
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for a change in the amount of visual information that may be
depicted by lens region 1130. For example, if target region
1120 moves over an area of lower resolution than of a prior
area, then the size of target region 1120 remains fixed, but lens
region 1130 will shrink in size to account for the decreased
amount of visual information to depict. Thus, when target
region 1120 is moved to identify a portion of visual informa-
tion at a different level of resolution than previously identi-
fied, either target region 1120 or lens region 1130 may change
in size to account for the change in the amount of visual
information that may be depicted by lens region 1130.

Automated Orientation Adjustment

[0075] In step 1020 of FIG. 10, when a user moves target
region 1120 within display 1100, the orientation of the lens
region 1130 may be changed relative to the target region
1120. Step 1020 is performed to ensure that lens region 1130
is always displayed on display 1100.

[0076] FIG.12 is a depiction of changing the orientation of
the virtual loupe on a display 1200 according to one embodi-
ment of the invention. As FIG. 12 depicts, in response to the
user moving the location of target region 1120, the digital
image system causes the lens region 1130 to move from
position 1140 to position 1142. The user may move the loca-
tion of target region 1120 by submitting user input to digital
image system by a variety of mechanisms, e.g., input device
2014 and cursor control 2016.

[0077] The digital image system maintains data that
describes the location of target region 1120 and lens region
1130. The user may cause the target region 1120 to move over
the display 1100 by submitting user input to the digital image
system using input device 2014 and/or pointer control 2016.
The lens region 1130 moves in accordance with the target
region 1120, e.g., if the target region 1120 is moved on the
display two inches to the left, then the lens region 1130 is
moved on the display two inches to the left. When the digital
image system detects that the user has submitted user input
that includes instructions to change the location of target
region 1120, digital image system (a) updates the data that
describes the location of target region 1120 to reflect the
location identified by the user input, and (b) updates the
display of the target region 1120 to reflect the new location.
Similarly, when the lens region 1130 is moved by the digital
image system, the digital image system (a) updates data that
describes the location of lens region 1130 on display 1200,
and (b) updates the display 1200 to reflect the new location of
lens region 1130.

[0078] In embodiments of the invention, the digital image
system ensures that the lens region 1130 is always viewable
on the display, regardless of where the target region 1120 is
positioned on the display. When the digital image system
detects that the target region 1120 is approaching the edge of
display 1100, the digital image system determines if the lens
region 1130 is closer to the edge of the display 1100 than the
target region 1120. Ifthe lens region 1130 is closer to the edge
of the display 1100 than the target region 1120, then the
digital image system (a) changes the orientation on the dis-
play between the target region 1120 and the lens region 1130
so that the target region 1120 is closer to the edge of the
display 1100 than the lens region 1130, and (b) updates the
data that describes the location of lens region 1130 to reflect
the new position of the lens region 1130. While the orienta-
tion of lens region 1130 is changing, the lens region 1130
continues to depict the same visual information of image
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1110. By changing the orientation of the lens region 1130
with respect to the target region 1120, the digital image sys-
tem ensures that the lens region 1130 is always viewable on
the display.

[0079] Inone embodiment, the digital image system deter-
mines what the new position of the lens region should be by
(a) maintaining a constant distance between the lens region
1130 and the target region 1120, and (b) changing the orien-
tation of the lens region 1130 with respect to the target region
1120 to be aligned with the center of display 1200, e.g., lens
region 1130 is moved from position 1140 to position 1142 as
shown in FIG. 12.

[0080] In another embodiment, the digital image system
determines what the new position of the lens region should be
using a plurality of subregions. The digital image system
maintains data that divides the display 1200 into a plurality of
subregions, e.g., the digital image system may maintain data
that divides display 1200 into four subregions as shown in
FIG. 12. The division of each subregion need not be visually
presented to the user. Step 1020 is performed by digital image
system by determining the orientation between the target
region 1120 and the lens region 1130 based on which subre-
gion of display 1100 in which the target region 1120 is
located. When digital image system changes the orientation
between the target region 1120 and the lens region 1130, the
digital image system maintains the same distance between the
target region 1120 and the lens region 1130.

[0081] When the digital image system determines that the
lens region 1130 should change orientation, the digital image
system changes the orientation of the lens region 1130 to be
pointed in a particular direction associated with the subregion
in which the lens region is located. For example, anytime a
lens region 1130 changes orientation in subregion 1, the digi-
tal image system may change the orientation of lens region
1130 such that the lens region 1130 is more or less south-east
of target region 1120. As shown in FIG. 12, as lens region
1130 is in subregion 1, when lens region 1130 changes ori-
entation, lens region 1130 is rotated such that lens region
1130 is more or less south-east of target region 1120 to ensure
that the lens region 1130 is fully depicted on display 1200.

[0082] In another example, anytime a lens region 1130
changes orientation in subregion 2, the digital image system
may change the orientation of lens region 1130 such that the
lens region 1130 is more or less north-east of target region
1120. In another example, anytime a lens region 1130
changes orientation in subregion 3, the digital image system
may change the orientation of lens region 1130 such that the
lens region 1130 is more or less south-west of target region
1120. In another example, anytime a lens region 1130
changes orientation in subregion 4, the digital image system
may change the orientation of lens region 1130 such that the
lens region 1130 is more or less north-west of target region
1120. Advantageously, embodiments of the invention provide
for rotating the orientation of the lens region 1130 with
respect to the target region 1120 to ensure that the lens region
1130 is fully depicted on display 1100. Thus, anytime lens
region 1130 may be obscured on display 1100, such as when
lens region 1130 is partially obscured by a border of display
1100, lens region 1130 may change orientation with respect
to target region 1120 to ensure that the lens region 1130 is
fully depicted on display 1100.
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[0083] Other embodiments of the invention may employ
different methods than those described above for determining
where lens region 1130 should be rotated to with respect to
target region 1120.

[0084] Step 1020 may be performed by depicting, over a
period of time, movement of the lens region 1130 from a first
position (position 1140) to a second position (position 1142)
through one or more intermediate locations. Thus, the user is
able to visually ascertain that the lens is being rotated to
provide an unobscured view of lens region 1130, which pre-
vents disorientation to the user from sudden movement of
images on display 1200.

[0085] The lens region 1130 may display any visual infor-
mation identified by target region 1120, and target region
1120 may be positioned anywhere on a display. For example,
target region 1120 may be positioned over a floating control-
ler (described in further detail below) to cause lens region
1130 to display visual information for an image displayed on
the floating controller.

[0086] Target region 1120 may be positioned over any
visual information displayed on a display. For example, target
region 1120 may be positioned over a thumbnail image dis-
played on a display or over a thumbnail image displayed on a
toolbar, such as a floating control 1310, described below.
When target region 1120 identifies visual information asso-
ciated with a thumbnail image, lens region 1130 displays
visual information about the thumbnail image. For example,
a photographer may position the target region 1120 over a
thumbnail image displayed on a display. Thereafter the pho-
tographer may inspect visual information of the thumbnail
image at the file image resolution by looking into the lens
region 1130. In this way, the photographer can view the
digital image of the thumbnail image at the exact resolution in
which the digital image is stored, even though the thumbnail
image is displayed at a lower level of resolution that the file
image resolution.

Displaying Images Using a Floating Controller

[0087] The digital image system of one embodiment of the
invention may be used to display one or more digital images
using a floating controller. FIG. 13 is an illustration of a
display 1300 with a floating controller 1310 according to one
embodiment of the invention. Digital image system may store
data that describes how to render floating controller 1310 on
display 1300. A user may select one or more images displayed
on floating controller 1310 for display on display 1300. For
example, floating controller 1310 may operate in a compare
mode wherein two images (image 1322 and image 1324) are
displayed on display 1300 side by side to facilitate compari-
son, as shown in FIG. 13. When floating controller 1310 is
operating in compare mode, one image of the two displayed
images remains fixed (for example, image 1324), while the
user may submit user input to the digital image system to
cause the digital image system to change the display of the
other image (for example, image 1322) to a different image.
In this way, the user may compare image 1324 against a
variety of images displayed in the position occupied by image
1322.

[0088] Floating controller 1310 may also operate in a stack
mode. Stack mode is similar to compare mode, (two images
are shown on a display, wherein one of the images in a first
position may be compared to multiple images shown, one at
a time, in a second position) except that the image that does
not move is the pick image of a group, stack, or version set,
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and the other images being compared belong to the same
group, stack, or version set. Stack mode may be used to select
a new pick image of a group, stack, or version set.

[0089] Ifnotall the images that floating controller 1310 can
display are shown on floating controller 1310, then the user
may submit user input to digital image system via controls
which are on floating controller 1310 to cause the digital
image system to scroll through the images so that the user
may view all images that floating controller 1310 can display.
[0090] Floating controller 1310 need not have any bound-
ary that is adjacent to any boundary of display 1300. For
example, A user may cause floating controller 1310 to be
displayed anywhere on display 1300, including a position
wherein floating controller 1310 is not adjacent to any bound-
ary of display 1300, but rather is displayed on display 1300
without being adjacent or associated with any boundary of
any screen, window, or application. Floating controller 1310
may also be positioned over one or more images on display
1300. For example, floating controller 1310 may wholly or
partially obscure one or more of image 1322 and image 1324.
[0091] The user may position floating controller 1310 any-
where on display 1300, including a different orientation (such
as horizontally or vertically). A user may cause floating con-
troller 1310 to be displayed vertically on display 1300, rather
than horizontally as shown in FIG. 13. Floating controller
1310 may be rotated by the user from either a vertical orien-
tation to a horizontal orientation, or a horizontal orientation to
a vertical orientation. In one embodiment of the invention, if
the floating controller 1310 is dragged near the boundary of
display 1300, then the orientation of floating controller 1310
may automatically be adjusted to correspond the orientation
of the boundary of display 1300. For example, if floating
controller 1310 is currently displayed vertically, and the user
drags floating controller 1310 within a configurable distance
of a horizontal boundary of display 1300, then floating con-
troller 1310 may automatically be displayed horizontally on
display 1300. The size of floating controller 1310 may also be
configured by the user.

[0092] When the digital image system receives user input
that specifies that the size, shape, orientation, or location of
floating controller 1310 is to be changed, the digital image
system (a) updates data that describes the size, shape, orien-
tation, and location of floating controller 1310 to reflect the
user input, and (b) updates the display 1300 to reflect the new
size, shape, orientation, or location of floating controller 1310
as indicated in the received user input.

Displaying and Hiding the Display of the Floating
Controller

[0093] In one embodiment of the invention, floating con-
troller 1310 is continually displayed as long as a pointer,
controlled by a user input device, displayed on display 1300
is located over floating controller 1310. The user may move
the display of the pointer on display 1300 using input device
2014 or cursor control 2016. Digital image system stores and
updates data that describes the current location of the pointer
on the display 1300.

[0094] Whenthe pointer is moved off the floating controller
1310, idle periods are tracked. An idle period is a period of
time during which no user input of any type is received, e.g.,
no input is received via input device 2014 or cursor control
2016. If, while the pointer is off the floating controller 1310,
the idle period exceeds a predetermined threshold duration,
the floating controller 1310 is hidden (the floating controller
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1310 is no longer displayed on display 1300). The predeter-
mined threshold duration may be configured by the userusing
controls displayed on floating controller 1310. If floating
controller 1310 is hidden during an idle period, then floating
controller 1310 is redisplayed on display 1300 in response to
the end of the idle period.

Displaying Images in a Group, Stack, or Version Set
on a Floating Controller

[0095] Images in a sequence may be displayed on floating
controller 1310. If one image has an association with another
image, e.g., both images belong to a stack, a group, or a
version set, then digital image system may display a visual
indicator on display 1300 to identify the association to the
user. For example, digital image system displays a visual
indicator 1340 between image 1320, image 1322, and image
1324, as well as a visual indicator 1340 between image 1326,
image 1328, and image 1330. In another embodiment (not
depicted), a different visual indicator may be used for a group,
a stack, or a version set to allow the user to identify the
particular association (whether the association is a group, a
stack, or a version set) between a set of images that each have
a visual indicator.

[0096] A user may select on image of the sequence of
images displayed on floating controller 1310. In one embodi-
ment, when a user selects a new image of the sequence of
images displayed on floating controller 1310, the digital
image system may center the display of the sequence of
images on the selected image on floating controller 1310. In
another embodiment, when a user selects a new image of the
sequence of images displayed on floating controller 1310, the
digital image system may center the sequence of on the group,
stack, or version set associated with the selected image. In
another embodiment, the digital image system does not center
the display of the sequence of images on the selected image
when the user selects the selected image if the selected image
is in the same group, stack, or version set as the formerly
selected image. For example, if image 1322 was selected, and
thereafter the user caused image 1324 to be selected, then the
digital image system would not center the display of the
sequence of images on image 1324. On the other hand, if
image 1324 is selected, and thereafter the user caused image
1326 to be selected, then the digital image system causes the
display of the sequence of images to be centered around
image 1326 or the group, stack, or set of versions containing
image 1326.

Using Rating Values with a Floating Controller

[0097] Floating controller 1310 may contain a ratings con-
trol 1350. A user may configure ratings control 1350 to trans-
mit user input that assigns a rating value to each image dis-
played on floating controller 1310. Digital image system
stores data that identifies the rating value of a particular image
when the user transmits user input to digital image system that
associates the rating value with the particular image. The
rating value assigned to a particular image may be one of a
sequence of rating values. The user may assign the rating
value based on different criteria, e.g., how well he or she liked
or disliked a particular image.

[0098] A user may configure floating controller 1310 to
display images on display 1300 that meet or exceed a speci-
fied rating value. A user may submit user input to digital
image system through ratings control 1350 displayed on
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floating controller 1310 to cause images that are assigned a
rating value at least as high as a specified ratings value in the
user input to be displayed on display 1300. In response,
digital image system selects a subset of images, based, at least
in part, on the particular rating value, the sequence of the
rating values, and the rating values assigned to each image of
the plurality of images. The digital image system may also
select the subset of images whenever the user causes the
floating controller 1310 to be displayed.

[0099] After digital image system determines which
images are assigned a rating value that meets or exceeds the
particular rating value, those images may be displayed on
display 1300. In another embodiment, a user may use floating
controller 1310 to only display on display 1300 those images
that are assigned a rating value that is exactly the same as the
specified rating value. In other embodiment, a user may use
floating controller 1310 to only display on display 1300 those
images that are assigned a rating value that conforms to a set
of criteria specified by the user by configuring the ratings
control 1350.

[0100] Ratings control 1350 allow a user to submit user
input to digital image system to cause the rating value cur-
rently assigned an image to be changed. When the digital
image system receives user input that specifies that the rating
value assigned to an image is to be changed to a new value, the
digital image system updated data that the digital image sys-
tem stores that describes the rating value of that image to
reflect the new value. If the rating value of a particular image
is changed, then the particular image may be removed from
the set of images displayed on display 1300 if the new rating
value does not meet the criteria of those images currently
displayed on display 1300.

[0101] In one embodiment of the invention, floating con-
troller 1310 may be configured by the user to display one or
more images in accordance with a particular set of ratings
values whenever floating controller 1310 is initially executed.
For example, when floating controller 1310 is initially
executed by digital image system, floating controller 1310
may display one or images that correspond to a specified set
of ratings values.

Searching for Images Using a Floating Controller

[0102] Floating controller 1310 also includes search con-
trols 1360, which may be configured by a user to submit user
input to the digital image system to cause the digital image
system to search through a plurality of images to determine
which of the plurality of images are associated with one or
more search terms contained within the user input. Each
image stored by the digital image system may be associated
with information that may be the subject of one or more
search terms automatically. For example, information about
each image that is available to digital image system, such as
the date of creation, the size of the image, the application the
image was created by, may be automatically associated by the
digital image system to the image. Other information may be
associated with each image by the user by configuring search
control 1360 to submit user input to the digital image system
to cause the digital image system to associate the information,
e.g., a title, a description of the image, or the purpose of the
image, with an image.

[0103] A user may submit user input to the digital image
system by configuring search controls 1360 to determine
which images in a plurality of images correspond to a plural-
ity of search terms contained within the user input. Upon
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receiving the user input, the digital image system determines
which images correspond to the plurality of search terms.
Thereafter, for each search term in the plurality of search
terms that corresponds to at least one image in the plurality of
images, the digital image system displays, on display 1300,
animage that indicates a particular search term in the plurality
of search terms that corresponds to at least one image in said
plurality of images. For example, if a user want to search on
two search terms, namely size and creation date, and only the
creation date search term resulted in a match, then digital
image system displays an image that is associated with the
creation date search term.

[0104] A user may select any displayed image associated
with a search term to view the search results associated with
that search term. For example, if the user selected the creation
date search term image displayed on the display, then the
digital image system presents those images that matched the
creation date search term.

Displaying a Sequence of Images

[0105] Floating controller 1310 may display a bounded
sequence of images. The bounded sequence of images that are
displayable on floating controller 1310 may contain more
images than can be displayed on floating controller 1310 at
the same time. Consequently, floating controller 1310 may
contain controls that allow a user to scroll through the images
displayed on floating controller 1310.

[0106] The bounded sequence of images displayed on
floating controller 1310 may be visually depicted in a manner
that indicates to the user whether the bounded sequence of
images is at either the beginning or the end, or whether
additional images in the bounded sequence may be displayed
by scrolling further in one direction or another. In one
embodiment of the invention, when an image in the bounded
sequence is at either the beginning or the end of the bounded
sequences of images, that image may be fully depicted with-
out modification. On the other hand, when an image in the
bounded sequence is not at either the beginning or the end of
the bounded sequences of images, that image may be depicted
with a modification, e.g., the image may be shown partially
shaded.

[0107] FIG. 14 is an illustration 1400 of a bounded
sequence of images according to one embodiment of the
invention. While images of the bounded sequence of images
of FIG. 14 are displayed on floating controller 1410, the
sequences of image need not be displayed on a floating con-
troller. Images 1420-1432 belong to a bounded sequence of
ten images, wherein images 1420, 1422, 1424, 1426, 1428,
1430, and 1432 are displayed (fully or partially) on floating
controller 1410 of FIG. 14, and wherein images 1434, 1436,
and 1438 are not displayed on floating controller 1410. Image
1420 is the start of the bounded sequence, and image 1438 is
the end of the bounded sequence.

[0108] Digital image system may render images differently
on a display in some circumstances. When an image in the
bounded sequence of images is depicted is the first or last
image displayed, and the image is at either the beginning or
the end of the bounded sequence of images, then the image
may be fully depicted, without modification, to signal to the
view that the image is at the beginning or end of the bounded
sequence of images. Image 1420 is fully depicted without
modification, thus informing the viewer that image 1420 is
the beginning of the sequence of bounded images. When an
image in the bounded sequence of images is depicted is the
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first or last image displayed, and the image is not at either the
beginning or the end of the bounded sequence of images, then
the image may be depicted with a visual indicator to signal to
the view that the image is not at the beginning or end of the
bounded sequence of images. Image 1432 is depicted with
visual indicator 1440 to inform the view that image 1432 is
not the end of the sequence of bounded images. Visual indi-
cator 1440 may be visually depicted in a variety of different
ways, e.g., by shading a portion of the image, by including
shading adjacent to the image, by changing the color of the
image, and inclusion of a label, icon, or image.

[0109] The visual indicator 1440 may be updated as a user
scrolls through the bounded sequence of images. When a user
scrolls through the bounded sequence of images, at least a
portion of a first image is ceased to be displayed. Contempo-
raneously, a previously undisplayed portion of a second
image is displayed. A visual indication is then displayed that
indicates whether displaying the previously undisplayed por-
tion fully displays a visual depiction that corresponds to an
item at a particular position within the bounded sequence. In
one embodiment of the invention, the particular position is the
beginning or end of the bounded sequence of images. In other
embodiment of the invention, the particular position includes
another position besides the beginning or end of the bounded
sequences of images, such as the image that is in the middle of
the bounded sequence of images.

[0110] As the bounded sequence of images may be pre-
sented to the user in a variety of different ways, e.g., horizon-
tal or vertical, the user may scroll through the bounded
sequence of images either horizontally or vertically, depend-
ing on how the bounded sequence of images are displayed.

Displaying Images on More than One Display

[0111] The digital image system of one embodiment of the
invention may be used to display images on more than one
display. FIG. 15 is a block diagram of a digital image system
1500, according to one embodiment of the invention, which
may be used to display images on more than one display.
Digital image system 1500 includes a computer system 1510,
aprimary display device 1520, and secondary display devices
1530, 1532, and 1534. While only three secondary display
devices are shown in FIG. 15, digital image system 1500 may
comprises any number of secondary display devices, includ-
ing one or more. Computer system 1510 may be implemented
using any component capable of causing a digital image to be
displayed on the primary display device 1520 and each sec-
ondary display device. The primary display device 1520 and
each secondary display device 1530, 1532, and 1534 may be
implemented using any component that may display digital
images, such as a CRT or a projector.

[0112] On a primary display device 1520 of a computer
system 1510, the computer system 1510 generating a display.
If computer system 1510 is in a first mode, then on secondary
display device 1530, 1532, and 1534, computer system 1510
generates the same display that is concurrently being dis-
played on the primary display device 1520. On the other hand,
if computer system 1510 is in a second mode, then on sec-
ondary display device 1530, 1532, and 1534, computer sys-
tem 1510 generates a different display than the display that is
concurrently being displayed on the primary display device
1520.

[0113] The user may transmit user input to computer sys-
tem 1510 to switch computer system 1510 between the first
mode and the second mode. The user may submit user input
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to digital image system by a variety of mechanisms, such as
input device 2014 and cursor control 2016. The user may wish
to switch between the first mode and the second mode to assist
the presentation of material to viewers of the secondary dis-
play devices 1530, 1532, and 1534.

[0114] Inone embodiment of the invention, when the com-
puter system is in the second mode, the display generated on
the primary display device includes a graphical user interface
object, such as a floating toolbar, that is not displayed on the
one or more secondary display devices 1530, 1532, and 1534.
The graphical user interface object has controls for selecting
what is shown on said one or more secondary display devices.

Scrolling Through Images in a Grid

[0115] The digital image system of one embodiment of the
invention may be used to automatically advance one or more
rows or columns in a grid when scrolling through digital
images of a sequence of images that are arranged in a set of
rows or columns. FIG. 16 is an illustration of a display 1600
that shows a sequence of digital images arranged in a series of
rows according to one embodiment of the invention. Display
1600 is sized such that only two rows may be visually pre-
sented on display 1600 at a time. Accordingly, only images in
row 2 and row 3 are shown on display 1600. Row 1 and row
4 are currently not displayed on display 1600.

[0116] A user may scroll through the sequence of digital
images either horizontally (moving from column to column)
or vertically (moving from row to row). In the display 1600 of
FIG. 16, the user scrolls through the sequence of images
vertically (row to row), since each images in each column
may be displayed on display 1600, but not all the rows of
images in the sequence of images may be displayed at once on
display 1600. The techniques described below are applicable
when a user scrolls through the grid of images either horizon-
tally or vertically. Thus, the approach below shall be dis-
cussed in terms of a line of images, which is a set of images
either vertically or horizontally aligned on a display. For
example, row 1, row 2, row 3, column 1, column 2, and
column 3 are each a line of images.

[0117] Inone embodiment of the invention, a displayed set
of'images from a sequence of images is displayed on a display
view to a user. For example, row 2 and row 3 are displayed on
display 1600, and images in row 2 and row 3 of part of a
sequence of images, namely images 1602-1640. The
sequence of images includes one or more undisplayed images
that are not displayed, e.g., images in row 1 and row 4.
[0118] The user may submit user input to digital image
system via input device 2014 and/or cursor control 2016 that
selects a particular image from the set of displayed images
(images in row 2 and row 3). For example, user input could be
received by the digital image system that selects image 1614,
wherein image 1624 was previously selected.

[0119] In response to receiving user input that selects a
newly selected image, digital image system determines if the
number of lines, in the displayed set of images, that precede
the line containing the newly selected image is less than a first
predetermined threshold. The first predetermined threshold is
a configurable number of lines that are to be displayed, if
available, before the line containing the newly selected
image. The digital image system maintains data that identifies
the first predetermined threshold. The user may submit user
input to the digital image system to cause the first predeter-
mined threshold to be updated to reflect a new number of
lines.

Jul. 29,2010

[0120] Ifthe digital image system determines that the num-
ber of lines, in the displayed set of images, that precede the
line containing the newly selected image are less than a first
predetermined threshold, then the digital image system
causes a line of undisplayed images that precede the dis-
played set of images to be displayed, and ceases to display a
line of displayed images that follow the newly selected image.
In this example, if user input is received that selects image
1614, and if the predetermined threshold indicates that one
line of images is to be displayed, if available, before the line
containing the selected image (in this example, row 2), then
digital image system causes an additional line of images that
precede the line containing the selected image 1614 to be
displayed, e.g., the digital image system will display row 1 on
display 1600, and cease to display row 3 on display 1600.
[0121] Additionally, inresponse to receiving user input that
selects a newly selected image, digital image system deter-
mines if the number of lines, in the displayed set of images,
that follow the line containing the newly selected image is less
than a second predetermined threshold. The second predeter-
mined threshold is a configure number of lines that are to be
displayed, if available, after the line containing the newly
selected image. The digital image system maintains data that
identifies the second predetermined threshold. The user may
submit user input to the digital image system to cause the
second predetermined threshold to be updated to reflect a new
number of lines.

[0122] Ifthe digital image system determines that the num-
ber oflines, in the displayed set of images, that follow the line
containing the newly selected image is less than the second
predetermined threshold, then the digital image system
causes a line of undisplayed images that follow the displayed
set of images to be displayed, and ceases to display a line of
displayed images that precede the newly selected image. For
example, if user input is received that selects image 1624, and
if the second predetermined threshold indicates that at least
one line of images is to be displayed, if available, after the line
containing the newly selected image, then an additional line
of images that follow the selected image 1624 may be dis-
played (row 4), and one line of images may be ceased to be
displayed (row 1).

[0123] Thenewly selected image need not be in the line that
is next to a newly added line. For example, if the newly
selected image is image 1614, and if the first predetermined
threshold is three lines, then if three lines are not displayed
before the newly selected image, then three lines may be
added to the display by digital image system.

[0124] In one embodiment of the invention, after a line of
images has been added to the displayed set of images, all lines
of displayed images, other than the line that ceases to be
displayed, are shifted to make room for the newly displayed
line. For example, if a line of images is added to the displayed
set of images (row 4), and row 2 ceases to be displayed, then
row 3 may be shifted to accommodate the addition of row 4.

[0125] Inone embodiment of the invention, the first prede-
termined threshold and the second predetermined threshold
may be expressed in terms of a number of images in a line,
rather than a number of lines. For example, in this embodi-
ment, in response to receiving user input that selects a newly
selected image, digital image system determines (a) if the
number of images, in the displayed set of images, that precede
the newly selected image is less than the first predetermined
threshold, and (b) if the number of images, in the displayed set
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of images, that follow the newly selected image is less than
the second predetermined threshold.

Unpiling and Repiling a Pile of Images

[0126] The digital image system of one embodiment of the
invention may be used to view each of a set of digital images
unobscured when one or more of the set of digital images is
displayed on a display in an obscured manner. For example, a
digital image shown on a display may be obscured if a portion
of the digital image is behind another digital image. FIG. 17
is a flow chart illustrating the steps of viewing each of'a set of
digital images in an unobscured manner according to one
embodiment of the invention. In step 1710, a pile of images is
displayed on a display. The pile of images includes a plurality
of'images arranged in a first arrangement in which at least one
image in the pile overlaps with at least one other image in the
pile. The digital image system may perform step 1710 by
displaying the pile of images on a display. The pile of images
displayed in step 1710 may be generated from images stored
by the digital image system.

[0127] FIG. 18 is an illustration of a first display 1800
showing a set of images wherein at least one of the set of
images is at least partially obscured according to one embodi-
ment of the invention. The display 1800 of FIG. 18 may result
after the performance of step 1710. While most images in the
pile of images displayed on display 1800 overlap another
image, any number of images in the pile of images displayed
in step 1710 may be partially obscured or may overlap
another image. After the performance of step 1710, process-
ing proceeds to step 1720.

[0128] Instep 1720, location data that indicates the location
of each image in the first arrangement is stored. The location
data may be stored by the digital image system. After the
performance of step 1720, processing proceeds to step 1730.
[0129] In step 1730, in response to receiving a first set of
user input while the images of the pile are displayed in the first
arrangement of step 1710, without changing the location data,
the images that belong to the pile of images are displayed by
the digital image system on a display in a second arrange-
ment. The second arrangement displays each image in the set
of'images without overlapping the image with another image
in the set of images.

[0130] FIG. 19 is an illustration of a second display 1900
showing the set of images of FIG. 18 in an unobscured man-
ner that may result after the performance of step 1730. The
second arrangement may be determined using various algo-
rithms to determine where to move each image so that each
image in the set of images does not obscure or overlap another
image in the set of images, e.g., the amount of movement
experienced by each image may be minimized. The user may
move any image in the second arrangement (e.g., by dragging
and dropping it); however, moving an image causes the loca-
tion data to be updated to reflect the new location of the
image. After the performance of step 1730, processing pro-
ceeds to step 1740.

[0131] Instep 1740, inresponse to receiving a second set of
user input while the images of the pile are displayed in the
second arrangement, the pile of images are displayed on a
display by the digital image system in the first arrangement
based on the location data. As a result of performing step
1740, the pile of images will be visually depicted on a display
as shown in FIG. 18.

[0132] Such an embodiment advantageously allows a user
to view each image in a pile without moving any image in the

Jul. 29,2010

pile. Consequently, a user may manage a set of displayed
images with greater confidence as the user may visually
ascertain the nature of each image, even if the display of the
image is momentarily obscured by other images.

Implementation Mechanisms

[0133] The digital image system of an embodiment may be
implemented using a computer system. FIG. 20 is a block
diagram that illustrates a computer system 2000 upon which
an embodiment of the invention may be implemented. As
explained in further detail below, a user may use computer
system 2000 to view digital images on display 2012, store
digital images in storage device 2010, and interact with dis-
play 2012 with either input device 2014 or cursor control
2016. Computer system 2000 includes a bus 2002 or other
communication mechanism for communicating information,
and a processor 2004 coupled with bus 2002 for processing
information. Computer system 2000 also includes a main
memory 2006, such as a random access memory (RAM) or
other dynamic storage device, coupled to bus 2002 for storing
information and instructions to be executed by processor
2004. Main memory 2006 also may be used for storing tem-
porary variables or other intermediate information during
execution of instructions to be executed by processor 2004.
Computer system 2000 further includes a read only memory
(ROM) 2008 or other static storage device coupled to bus
2002 for storing static information and instructions for pro-
cessor 2004. A storage device 2010, such as a magnetic disk
or optical disk, is provided and coupled to bus 2002 for
storing information and instructions.

[0134] Computer system 2000 may be coupled via bus
2002 to a display 2012, such as a cathode ray tube (CRT),
computer monitor, web page, or any graphical interface, for
displaying information to a computer user. An input device
2014, including alphanumeric and other keys, is coupled to
bus 2002 for communicating information and command
selections to processor 2004. Another type of user input
device is cursor control 2016, such as a mouse, a trackball, or
cursor direction keys for communicating direction informa-
tion and command selections to processor 2004 and for con-
trolling cursor movement on display 2012. This input device
typically has two degrees of freedom in two axes, a first axis
(e.g., X) and a second axis (e.g., y), that allows the device to
specify positions in a plane.

[0135] The invention is related to the use of computer sys-
tem 2000 for implementing the techniques described herein.
According to one embodiment of the invention, those tech-
niques are performed by computer system 2000 in response to
processor 2004 executing one or more sequences of one or
more instructions contained in main memory 2006. Such
instructions may be read into main memory 2006 from
another machine-readable medium, such as storage device
2010. Execution of the sequences of instructions contained in
main memory 2006 causes processor 2004 to perform the
process steps described herein. In alternative embodiments,
hard-wired circuitry may be used in place of or in combina-
tion with software instructions to implement the invention.
Thus, embodiments of the invention are not limited to any
specific combination of hardware circuitry and software.
[0136] The term “machine-readable medium” as used
herein refers to any medium that participates in providing
data that causes a machine to operation in a specific fashion.
In an embodiment implemented using computer system
2000, various machine-readable media are involved, for
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example, in providing instructions to processor 2004 for
execution. Such a medium may take many forms, including
but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for
example, optical or magnetic disks, such as storage device
2010. Volatile media includes dynamic memory, such as main
memory 2006. Transmission media includes coaxial cables,
copper wire and fiber optics, including the wires that com-
prise bus 2002. Transmission media can also take the form of
acoustic or light waves, such as those generated during radio-
wave and infra-red data communications.

[0137] Common forms of machine-readable media
include, for example, a floppy disk, a flexible disk, hard disk,
magnetic tape, or any other magnetic medium, a CD-ROM,
any other optical medium, punchcards, papertape, any other
physical medium with patterns of holes, a RAM, a PROM,
and EPROM, a FLASH-EPROM, any other memory chip or
cartridge, a carrier wave as described hereinafter, or any other
medium from which a computer can read.

[0138] Various forms of machine-readable media may be
involved in carrying one or more sequences of one or more
instructions to processor 2004 for execution. For example, the
instructions may initially be carried on a magnetic disk of a
remote computer. The remote computer can load the instruc-
tions into its dynamic memory and send the instructions over
a telephone line using a modem. A modem local to computer
system 2000 can receive the data on the telephone line and use
an infra-red transmitter to convert the data to an infra-red
signal. Aninfra-red detector can receive the data carried in the
infra-red signal and appropriate circuitry can place the data
on bus 2002. Bus 2002 carries the data to main memory 2006,
from which processor 2004 retrieves and executes the instruc-
tions. The instructions received by main memory 2006 may
optionally be stored on storage device 2010 either before or
after execution by processor 2004.

[0139] Computer system 2000 also includes a communica-
tion interface 2018 coupled to bus 2002. Communication
interface 2018 provides a two-way data communication cou-
pling to a network link 2020 that is connected to a local
network 2022. For example, communication interface 2018
may be an integrated services digital network (ISDN) card or
a modem to provide a data communication connection to a
corresponding type of telephone line. As another example,
communication interface 2018 may be a local area network
(LAN) card to provide a data communication connection to a
compatible LAN. Wireless links may also be implemented. In
any such implementation, communication interface 2018
sends and receives electrical, electromagnetic or optical sig-
nals that carry digital data streams representing various types
of information.

[0140] Network link 2020 typically provides data commu-
nication through one or more networks to other data devices.
For example, network link 2020 may provide a connection
through local network 2022 to a host computer 2024 or to data
equipment operated by an Internet Service Provider (ISP)
2026. ISP 2026 in turn provides data communication services
through the world wide packet data communication network
now commonly referred to as the “Internet” 2028. Local
network 2022 and Internet 2028 both use electrical, electro-
magnetic or optical signals that carry digital data streams. The
signals through the various networks and the signals on net-
work link 2020 and through communication interface 2018,
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which carry the digital data to and from computer system
2000, are exemplary forms of carrier waves transporting the
information.

[0141] Computer system 2000 can send messages and
receive data, including program code, through the network
(s), network link 2020 and communication interface 2018. In
the Internet example, a server 2030 might transmit a
requested code for an application program through Internet
2028, ISP 2026, local network 2022 and communication
interface 2018.

[0142] The received code may be executed by processor
2004 as it is received, and/or stored in storage device 2010, or
other non-volatile storage for later execution. In this manner,
computer system 2000 may obtain application code in the
form of a carrier wave.

[0143] In the foregoing specification, embodiments of the
invention have been described with reference to numerous
specific details that may vary from implementation to imple-
mentation. Thus, the sole and exclusive indicator of what is
the invention, and is intended by the applicants to be the
invention, is the set of claims that issue from this application,
in the specific form in which such claims issue, including any
subsequent correction. Any definitions expressly set forth
herein for terms contained in such claims shall govern the
meaning of such terms as used in the claims. Hence, no
limitation, element, property, feature, advantage or attribute
that is not expressly recited in a claim should limit the scope
of'such claim in any way. The specification and drawings are,
accordingly, to be regarded in an illustrative rather than a
restrictive sense.

What is claimed is:

1. A method for displaying a sequence of items, the method
comprising:

displaying on a floating controller, which occupies a first

portion of a display, a plurality of items from a sequence
of items;
determining that a first item and a second item from the
plurality of items have a first association; and

displaying a first visual indicator on the floating controller
to indicate that the first item and the second item are
associated with each other;

wherein the method is performed by one or more comput-

ing devices.
2. The method of claim 1 wherein the first visual indicator
is displayed between the first item and the second item.
3. The method of claim 1, wherein the first item and the
second item are part of a group, a stack, or a version set, and
wherein a different visual indicator is used for a group, a
stack, and a version set to visually indicate which particular
type of association exists between the first item and the sec-
ond item.
4. The method of claim 1, further comprising:
determining that a third item and a fourth item from the
plurality of items have a second association; and

displaying a second visual indicator on the floating con-
troller to indicate that the third item and the fourth item
are associated with each other.

5. The method of claim 4, wherein the second item does not
have an association with the third item, and wherein no visual
indicator is displayed between the second item and the third
item, thereby indicating that the second item and the third
item are not associated with each other.
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6. The method of claim 1, further comprising:

displaying, in a second portion of the display, a first
enlarged image that corresponds to one of the items in
the plurality of items displayed on the floating control-
ler;

displaying, in the second portion of the display, a second

enlarged image that corresponds to another of the items
in the plurality of items displayed on the floating con-
troller;

receiving user input selecting yet another item of the items

in the plurality of items displayed on the floating con-
troller; and

in response to receiving the user input, ceasing to display

the second enlarged image, and displaying, in place of
the second enlarged image, a third enlarged image that
corresponds to the yet another item while continuing to
display the first enlarged image.

7. The method of claim 6, wherein the first enlarged image
is a representative image of a group, stack, or version set, and
the third enlarged image belongs to the same group, stack, or
version set as the first enlarged image.

8. The method of claim 6, wherein the first enlarged image
and the second enlarged image are displayed side-by-side,
and wherein the method further comprising:

receiving further user input to move the floating controller;

and

in response to the further user input, causing the floating

controller to be dragged from a first position to a second
position on the display;

wherein the first enlarged image and the second enlarged

image do not move in response to the floating controller
being moved.

9. The method of claim 1, wherein the plurality of items
displayed on the floating controller comprises a first set of
associated items and a second set of associated items, and
wherein the method further comprising:

receiving user input selecting an item from the first set of

associated items, wherein the first set of items belongs to
a first group, stack, or version set and the second set of
associated items belongs to a second and different
group, stack, or version set; and

in response to the user input, centering display of the

sequence of items on the floating controller on the first
group, stack, or version set.

10. A computer-readable storage storing one or more
instructions which, when executed by one or more proces-
sors, cause one or more computing devices to perform the
operations of:

displaying on a floating controller, which occupies a first

portion of a display, a plurality of items from a sequence
of items;
determining that a first item and a second item from the
plurality of items have a first association; and

displaying a first visual indicator on the floating controller
to indicate that the first image and the second image are
associated with each other.

11. The computer-readable storage of claim 10, wherein
the first visual indicator is displayed between the first item
and the second item.

12. The computer-readable storage of claim 10, wherein
the first item and the second item are part of a group, a stack,
or a version set, and wherein a different visual indicator is
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used for a group, a stack, and a version set to visually indicate
which particular type of association exists between the first
item and the second item.

13. The computer-readable storage of claim 10, wherein
the one or more instructions further cause the one or more
computing devices to perform the operations of:

determining that a third item and a fourth item from the
plurality of items have a second association; and

displaying a second visual indicator on the floating con-
troller to indicate that the third item and the fourth item
are associated with each other.

14. The computer-readable storage of claim 13, wherein
the second item does not have an association with the third
item, and wherein no visual indicator is displayed between
the second item and the third item, thereby indicating that the
second item and the third item are not associated with each
other.

15. The computer-readable storage of claim 10, wherein
the one or more instructions further cause the one or more
computing devices to perform the operations of:

displaying, in a second portion of the display, a first
enlarged image that corresponds to one of the items in
the plurality of items displayed on the floating control-
ler;

displaying, in the second portion of the display, a second
enlarged image that corresponds to another of the items
in the plurality of items displayed on the floating con-
troller;

receiving user input selecting yet another item of the items
in the plurality of items displayed on the floating con-
troller; and

in response to receiving the user input, ceasing to display

the second enlarged image, and displaying, in place of
the second enlarged image, a third enlarged image that
corresponds to the yet another item while continuing to
display the first enlarged image.

16. The computer-readable storage of claim 15, wherein
the first enlarged image is a representative image of a group,
stack, or version set, and the third enlarged image belongs to
the same group, stack, or version set as the first enlarged
image.

17. The computer-readable storage of claim 15 wherein the
one or more instructions further cause the one or more com-
puting devices to perform the operations of:

receiving further user input to move the floating controller;

and

in response to the further user input, causing the floating

controller to be dragged from a first position to a second
position on the display;

wherein the first enlarged image and the second enlarged

image do not move in response to the floating controller
being moved.

18. The computer-readable storage of claim 10 wherein the
plurality of items displayed on the floating controller com-
prises a first set of associated items and a second set of
associated items, and wherein the one or more instructions
further cause the one or more computing devices to perform
the operations of:

receiving user input selecting an item from the first set of

associated items, wherein the first set of items belongs to
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a first group, stack, or version set and the second set of
associated items belongs to a second and different
group, stack, or version set; and

in response to the user input, centering display of the
sequence of items on the floating controller on the first
group, stack, or version set.

19. A system comprising:

one or more processors; and

a storage storing instructions which, when executed by the
one or more processors, cause the system to perform the
operations of:
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displaying on a floating controller, which occupies a first
portion of a display, a plurality of items from a
sequence of items;
determining that a first item and a second item from the
plurality of items have a first association; and
displaying a first visual indicator on the floating control-
ler to indicate that the first item and the second item
are associated with each other.
20. The system of claim 19, wherein the first visual indi-
cator is displayed between the first item and the second item.
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