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(57) ABSTRACT 
A computer based, digital image management system that 
visually presents an entire archive in a manner that facilitates 
easy, non-textual, searching for specific images. The system 
consists of two main elements; a file management methodol 
ogy, and a graphical user interface. The file management 
method utilizes reference files that contain multiple proper 
ties (metadata) relating to each image file. Image files are 
grouped into a multiplicity of collections based on user-de 
fined associations of the properties. The graphical user inter 
face visually represents the groups of image files on 2-dimen 
sional or 3-dimensional graphic metaphors. In addition, the 
graphical interface uses multiple display variables such as 
icons, mnemonics, size, movement, color, and luminance to 
signify relationships between groups, and/or communicate 
key properties of individual or groups of images. 

44 Claims, 20 Drawing Sheets 
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1. 

METHOD AND APPARATUS FOR 
ARCHIVING AND VISUALIZING DIGITAL 

IMAGES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related to the following U.S. applica 
tion, of common assignee, from which priority is claimed, 
and the contents of which are incorporated herein in their 
entirety by reference: “DIGITAL IMAGE ARCHIVE MAN 
AGEMENT AND VISUALIZATION SYSTEM, U.S. Pro 
visional Patent Application Ser. No. 60/339,804 filed Dec. 17, 
2001. 

FIELD OF THE INVENTION 

The invention relates to digital image systems and, more 
particularly, to systems and method for archiving and visual 
izing digital images. 

BACKGROUND OF THE INVENTION 

The most common computer based digital image manage 
ment methods have relied on hierarchical storage systems, 
wherein images are treated as files that exist in directories or 
folders, which are then contained in other directories. Search 
functions have required users to remember file and directory 
names. When the archive size is large, this method is difficult 
for most people. 

Several methods have been used to improve the effective 
ness of searching for specific images in a large hierarchical 
archive. Some rely on providing low resolution, or “thumb 
nail’ previews of individual files or folders. Others rely on 
users to create and input key words that are tagged onto 
individual images. A search process using the key words can 
then be executed. Another method that has been proposed is to 
utilize image recognition techniques to identify key elements 
of each image. The elements are correlated to a set of key 
words, and a search process using the key words can then be 
executed. 

All of these approaches seem more directed toward the 
convenience of the machine archiving the images (hardware 
and software), rather than toward the convenience of the user. 
None of them take full advantage of the extraordinary human 
facility for recognizing and manipulating images. A system 
and method that employs advanced visualization techniques 
to enable users to archive and retrieve images in a more 
natural fashion would therefore be highly desirable. 

SUMMARY 

A system and method in accordance with the principles of 
the present invention is directed to the storage, management, 
and retrieval of digital images. It represents an approach that 
is fitting with human cognitive processes and memory sche 
mata. 

Specifically, this concept leverages Superb human capabil 
ity for remembering events, people, and emotional context, as 
well as human preference for visual and spatial over textual 
and linguistic representations of information. The result is a 
digital photography file management system that allows users 
to easily find and retrieve specific image files from an archive 
with minimal prior organization efforts or textual inputs. 

In a digital image management system in accordance with 
the principles of the present invention metadata are acquired, 
associated with, and stored along with one or more images. 
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2 
Metadata may fall into one or more of three general catego 
ries: characteristics of the environment, characteristics of the 
image's content, or characteristics of how a user has inter 
acted with the image. The metadata are used to group images 
into collections that mimic human categorization schemes. 
Such collections thereby make it easier for human beings to 
remember and retrieve individual images and/or collections 
of images. An image may be grouped into a plurality of 
collections. 
The collections may be displayed on a graphical metaphor 

that provides additional cues or information to facilitate the 
user's memory. Graphical metaphors may include a timeline, 
a map, family tree, a route plotted on a map, or other mne 
monic classifying devices. Various combinations of graphical 
metaphors are also contemplated within the scope of the 
invention, for example, timeline and map metaphors may be 
combined. A timeline may be used to display access images 
according to one or more dates associated with the image. The 
one or more dates may be the date that the image was first 
captured or the date the image was archived, for example. A 
map metaphor may be used to associate images with the 
geographical location of the image's location. A combination 
metaphor may superimpose one or more timelines on map 
locations to allow a user to, for example, conduct a graphical 
search for images taken within a specific range of time in 
various locations; Winter in Tahiti, Summer in Colorado, for 
example. A user searching for a specific image, may employ 
one or more steps of isolating a small group of collections, 
then a specific collection, then the specific image within the 
collection. Individual images (or collections), again, based on 
metadata, may be presented in a manner to further commu 
nicate information about the image (or collections) or about 
the relationships between images (or collections). 

In another aspect of the invention, a user may access 
archived images (using, for example, visual metaphors) and 
output the images in various ways. For example, a user may 
use a system in accordance with the principles of the present 
invention to select images for online photo processing, for 
local or remote printing, or for emailing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and further features, aspects, and advantages of 
the invention will be apparent to those skilled in the art from 
the following detailed description, taken together with the 
accompanying drawings in which: 

FIG. 1 is a conceptual block diagram of a system that may 
employ an image management system in accordance with the 
principles of the present invention; 

FIG. 2 is a chart that depicts the process of archiving and 
presenting images in accordance with the principles of the 
present invention; 

FIGS. 3A through 3D are bar charts used to illustrate on 
aspect of clustering images in accordance with the principles 
of the present invention; 

FIG. 4 is a chart that depicts the process of archiving and 
presenting images in accordance with the principles of the 
present invention; 

FIG. 5 is a chart that depicts the process of archiving and 
presenting images in accordance with the principles of the 
present invention; 

FIG. 6 is a chart that depicts the process of archiving and 
presenting images in accordance with the principles of the 
present invention; 

FIG. 7 is a screenshot that illustrates features of an image 
import process in accordance with the principles of the 
present invention; 
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FIG. 8 is a screenshot that illustrates features of an image 
sharing, or output, process in accordance with the principles 
of the present invention; 

FIG. 9 is a screenshot that illustrates features of an image 
print output process in accordance with the principles of the 
present invention; 

FIGS. 10 and 11 are screenshots that illustrate features of 
an image email output process in accordance with the prin 
ciples of the present invention; 

FIGS. 12 through 19 are screenshots that illustrate features 
of an image photo processing output process in accordance 
with the principles of the present invention; and 

FIG. 20 is a detailed screenshot of the use of a timeline 
metaphor in combination with a time-based scrubber used to 
access archived images in accordance with the principles of 
the present invention. 

DETAILED DESCRIPTION 

A digital image management system in accordance with 
the principles of the present invention groups individual 
images into collections that, because they are rich in visual 
cues, are relatively easy for people to remember. Such a 
system collects metadata for each image to be archived and 
uses the metadata to organize the images into collections. 
Such a system may use visual metaphors to display images or 
collections of images and may use additional image informa 
tion to communicate information about images, or collections 
of images. Rather than repeating the phrase “images, or col 
lections of images' throughout this document, it should be 
understood that the terms may be used interchangeably 
herein. A user, searching for a specific image may first isolate 
a small group of collections, then a specific collection, and 
then finally, the specific image in the collection. 

The process of generating and/or collecting metadata 
related to images may entail the gathering of metadata related 
to characteristics of the environment where the image was 
captured, to characteristics of the image's contents, or to 
characteristics of how a user has interacted with the image. 
Such metadata (properties for each image file) may be auto 
matically, and continuously collected using a variety of 
devices and processes. 

Characteristics of the environment where the image was 
captured include Such things as; the time the picture was 
taken, which may be generated by a clock in the camera 
(system time); the location where picture was taken, geo 
graphic coordinates may be generated by a GPS device that is 
embedded in, or attached to, the camera; the light condition of 
an image, including the light intensity, color temperature, 
which may be generated by a light meter or an algorithm 
measuring the photon intensity captured by the imaging 
device (e.g., charge coupled device); exposure information, 
Such as the shutter speed, f-stop, generated by the camera; and 
the make and model of digital camera used to capture the 
image. 

Characteristics of an image's content may include; the 
presence of a particular geometric pattern (such as the Eiffel 
Tower), which patterns may be identified using a pattern 
recognition process; the presence a particular pattern that 
represents a person or animal, which may be identified 
through use of a facial recognition process; the presence of an 
particular alpha-numeric element in the image (such as the 
word “Atlanta'), which may be identified through use of an 
optical character recognition process; the presence of an 
alpha-numeric string description, which may be input by a 
user, the sharpness of an image (in or not in focus); the 
brightness and/or saturation of the image; the contrast of 
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4 
elements in the image; the skin-tone of the Subjects in the 
image; the aspect ratio of the image frame; or the resolution of 
the image (number of pixels and bits per pixel). Image reso 
lution and aspect ratio may be employed to identify image 
files that are not photographs and which, as a user's option, 
may be excluded, automatically, or on an image-by-image 
basis, from an image archive. 

Characteristics of how the user has interacted with the 
image may include; the time the picture was loaded into 
computer, the frequency and characteristics of editing; the 
frequency and characteristics of retrieval from archive; the 
frequency and characteristics of images being sent through 
networks; the frequency and characteristics of image being 
printed; or frequency and characteristics of image being 
stored onto permanent media. Such user-interaction informa 
tion may be generated by recording the "click stream” of the 
user as he/she uses an image archiving and presentation sys 
tem in accordance with the principles of the present invention. 
The process of grouping images into collections in accor 

dance with the principles of the present invention creates 
collections that mimic common human categorization dimen 
sions. Such categorizations include; by events, such as “a 
birthday party', or “the graduation; by individuals, such as 
“Hannah”, “Spunky the dog'; by places, such as “Florida', 
“Grandma's house'; by things, such as “my model trains”. 
“open-sky scenery'; by interests, such as “Oshkosh fly-in'. 
“Red Sox games'; or by type of picture, such as “photos taken 
with a camera' vs. “digital artwork that is not a photograph.” 
Such groupings may be performed automatically by, for 
example, grouping by a single metadata element against a 
constraint. Examples of Such a process include grouping all 
images with a “time take” in a span of 2 hours or grouping all 
images within a range of “color temperature' into a “candle 
light' group. Grouping may be performed by matching a 
single metadata element against known reference point; 
grouping all images taken on “Dec 25th” into one collection, 
regardless of year. Another form of grouping entails the 
matching of metadata of a set of images against known fre 
quency distributions of common events. For example, a set of 
images with a pattern of 2-3 images taken every few hours 
over seven days fits the distribution of a “vacation” and 
images that fall into Such a frequency distribution may be 
grouped as vacation images. Another form of grouping 
employs a plurality of metadata elements with logical argu 
ments such as “and”, “or”, “nor. For example, a grouping 
may include all images that are taken within a seven-day span 
AND that contain a specific pattern (e.g., the Eiffel Tower). 

In one aspect, the process of displaying images in accor 
dance with the principles of the present invention includes the 
use of visual display metaphors. The metaphors (such as a 
timeline, or map, for example) are present additional dimen 
sions of information for the searcher. For example, using a 
timeline metaphor to display an archive provides users with 
information to quickly disregard a large number of collec 
tions in the wrong years, and focus on a Subset that has a high 
probability of containing the desired image. The metaphors 
also serve to provide directional cues for visual searching; 
1997 lays to the right of 1960. Examples of typical metaphors 
includes: temporal metaphors, such as timelines; geographi 
cal metaphors, such as maps; human relationship maps, such 
as family trees; activity venues, such as home, work or play 
areas; emotional states, such as happy or sad; and importance 
metaphors, which represent relative levels of importance 
through the size of image displayed, or other graphical/visual 
cues. Combinations of metadata may be presented to aid a 
user in a search for an image or a collection of images. For 
example, images or collections may be positioned along a 
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timeline by date and the timeline can include an activity chart 
to highlight the busiest periods of picture taking. 

In another aspect of the invention, images, or collections of 
images, may be organized into display categories that provide 
additional dimensions of information to facilitate the identi 
fication of a specific image located within an archive. Such 
categorizations include: emotional importance (favorites ver 
SuS also-rans); artistic or technical Superiority; the frequency 
ofusage (how often a user sends, prints, or projects an image); 
the type of poses within an image (e.g., informal everyday, 
Versus formal group shots); relationships (e.g., family, 
friends, work colleague); or personal versus public. Various 
strategies can be utilized to display different images/collec 
tions belonging to these different categories. The goal is to 
provide visual prominence for specific categories, as well as 
signal relationships between images/collections. 

Visual prominence and relationships may be signaled by 
varying the size of moving, varying the shape of altering the 
luminance or transparency of varying the hue of altering the 
relative position of (foreground versus background), altering 
the relative position on a display device (center screen versus 
edge), or by associating with additional icons or mnemonic 
devices (e.g., a “thumbs up' icon), a thumbnail image. Vary 
ing visual prominence may be used, for example, to display 
images with high frequency of being printed more promi 
nently; to display images containing a specific object pattern 
(for example “Eiffel Tower”) with a specific hue regardless of 
which collection it resides in; to display images with the same 
characteristic (e.g., the selection of three images with a 
“Christmas' characteristic) more prominently; to display 
with greater prominence photos with high sharpness, bright 
ness, and color saturation (higher technical quality, and there 
fore more desirable); to display with greater prominence pho 
tos with particular Subject skin tone characteristics (as 
predictor of high quality); to display with greater prominence 
photos with multiple subjects in face-forward positions 
(group poses); or to display with greater prominence photos 
with Subjects representing large portion of the image space 
(close-up shots, and therefore, more emotionally and techni 
cally Superior). 
A digital image management system in accordance with 

the principles of the present invention may be implemented 
on one or more computers. For example, users may store their 
images on a network server, and the users may access the 
images via their workstations or personal computers (PCs) 
and network communications to and from the server. If a 
user's station runs a simple browser application, then the 
image management software may run on either the server or 
the browser. The digital image management system may also 
run within a single user's workstation or PC, for example as 
an application running on top of the computer's standard 
operating system. 

Those skilled in the art will recognize that the inventive 
digital image management system can run on a variety of 
different types of otherwise general-purpose computers and 
will generally be familiar with the structure and operation 
thereof. However, to insure a full appreciation of the various 
inventive features, it may be helpful to briefly discuss an 
example of Such a computer. 

FIG. 1 is a block diagram that illustrates a computer system 
100 upon which an embodiment may be implemented. Com 
puter system 100 includes a bus 102 or other communication 
mechanism for communicating information, and a processor 
104 coupled with bus 102 for processing information. Com 
puter system 100 also includes a main memory 106, such as a 
random access memory (RAM) or other dynamic storage 
device, coupled to bus 102 for storing information and 
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6 
instructions to be executed by processor 104. Main memory 
106 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to 
be executed by processor 104. Computer system 100 further 
includes a read only memory (ROM) 108 or other static 
storage device coupled to bus 102 for storing static informa 
tion and instructions for processor 104. A storage device 110. 
Such as a magnetic disk or optical disk, is provided and 
coupled to bus 102 for storing information (including the 
images, for example) and instructions. 
The computer system 100 may function as a host or net 

work server, but in the illustrated example, the computer 100 
is an end user's station or PC. Hence, the Illustrated embodi 
ment of the computer system 100 also provides a local user 
interface, for example, so that the system appears as a per 
sonal computer or workstation. The computer system 100 
may be coupled via bus 102 to a display 112, such as a cathode 
ray tube (CRT), for displaying information to a computer 
user. An input device 114, including alphanumeric and other 
keys, is coupled to bus 102 for communicating information 
and command selections to processor 104. Another type of 
user input device is cursor control 116. Such as a mouse, a 
trackball, or cursor direction keys for communicating direc 
tion information and command selections to processor 104 
and for controlling cursor movement on display 112. 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. 
The inventive concepts discussed above relate to the use of 

computer system 100 for management of personal digital 
photography archives and the retrieval of specific images 
from these archives, in a manner that is fitting with human 
cognitive processes and memory Schemata. As noted, the 
Software for implementing the management functions may 
run on a network server. In the illustrated embodiment, the 
Software would run as an application on the computer system 
1OO. 

In any case, the various instructions may be read into main 
memory 106 from another computer-readable medium, such 
as storage device 110. Execution of the sequences of instruc 
tions contained in main memory 106 causes processor 104 to 
perform the process steps described herein for management 
and retrieval of images. One or more processors in a multi 
processing arrangement may also be employed to execute the 
sequences of instructions contained in main memory 106. In 
alternative embodiments, hard-wired circuitry may be used in 
place of or in combination with Software instructions to 
implement the digital image management techniques 
described above. Thus, embodiments of the digital image 
management system are not limited to any specific combina 
tion of hardware circuitry and software. 

Aspects of the digital image management system may be 
embodied in Software products comprising a computer read 
able medium bearing executable code representing the Soft 
ware for controlling the computer 100 to implement the 
inventive image management system. The term "computer 
readable medium' as used herein refers to any medium that 
participates in providing instructions to processor 104 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 include, for 
example, optical or magnetic disks, such as storage device 
110. Volatile media include dynamic memory, such as main 
memory 106. Transmission media include coaxial cables; 
copper wire and fiber optics, including the wires that com 
prise bus 102. Transmission media can also take the form of 
electric or electromagnetic signals, or acoustic or light waves 
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Such as those generated during radio frequency (RF) and 
infrared (IR) data communications. Common forms of com 
puter-readable media include, for example, a floppy disk, a 
flexible disk, hard disk, magnetic tape, any other magnetic 
medium, a CD-ROM, DVD, any other optical medium, punch 
cards, paper tape, 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 transport 
ing data or instructions, or any other medium from which a 
computer can read. 

Various forms of computer readable media may be 
involved in carrying one or more sequences of one or more 
instructions to processor 104 for execution. For example, the 
instructions may initially be borne 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 100 can receive the data on the telephone line and use 
an infrared transmitter to convert the data to an infrared sig 
nal. An infrared detector coupled to bus 102 can receive the 
data carried in the infrared signal and place the data on bus 
102. Bus 102 carries the data to main memory 106, from 
which processor 104 retrieves and executes the instructions. 
The instructions received by main memory 106 may option 
ally be stored on storage device 110 either before or after 
execution by processor 104. 

Computer system 100 also includes a communication 
interface 118 coupled to the bus 102. Communication inter 
face 118 provides a two-way data communication coupling to 
a network link 120 that is connected to a local network 122. 
For example, for one of the user, the communication interface 
118 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 for dial-up commu 
nication with an Internet service provider (ISP) network. As 
another example, communication interface 118 may be a 
local area network (LAN) card to provide a data communi 
cation connection to a compatible LAN. Wireless links may 
also be implemented. In any such implementation, commu 
nication interface 118 sends and receives electrical, electro 
magnetic or optical signals or waves that carry digital data 
streams representing various types of information, which 
may include selected images and/or portions or complete 
copies of the executable software instructions. 

Network link 120 typically provides data communication 
through one or more networks to other data devices. For 
example, network link120 may provide a connection through 
local network 122 to a host computer 124 or to data equip 
ment operated by an Internet Service Provider (ISP) 126. ISP 
126 in turn provides data communication services through the 
worldwide packet data communication network, now com 
monly referred to as the “Internet' 128. Local network 122 
and Internet 128 both use electrical, electromagnetic or opti 
cal signals that carry digital data streams. The signals through 
the various networks and the signals on network link 120 and 
through communication interface 118, which carry the digital 
data to and from computer system 100, are exemplary forms 
of carrier waves transporting the information. The host com 
puter 124 for example, may be a source or repository of 
certain of the images. The host computer 124 may operate as 
an exchange, for communication of images between comput 
ers 100 of various users. The host computer 124 also may 
serve as a source for downloading the image management 
system software or upgrades thereof to the user's computer 
1OO. 
Computer system 100 can send messages and receive data, 

including both images and program code, through the net 
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8 
work(s), network link120, and communication interface 118. 
In the Internet example, a server 130 might transmit a request 
code for initiating downloading of an application program 
through Internet 128, ISP 126, local network 122 and com 
munication interface 118. One such downloaded application 
provides for managing personal images as described herein. 
The received code may be executed by processor 104 as it is 
received, and/or stored in storage device 110, or other non 
Volatile storage for later execution. In this manner, computer 
system 100 may obtain application code in the form of a 
carrier wave. 
A system and method in accordance with the principles of 

the present invention leverages the Superb human capability 
for remembering events, people, and emotional context, as 
well as human preference for visual and spatial over textual 
and linguistic representations of information to provide a 
digital imagery management system. Such a system allows 
users to easily find and retrieve specific image files while, at 
the same time, requiring minimal prior organization efforts 
and/or textual inputs. 

In a digital image management system in accordance with 
the principles of the present invention, metadata are acquired, 
associated with, and stored along with one or more images. 
Metadata may fall into one or more of three general catego 
ries: characteristics of the environment, characteristics of the 
image's content, or characteristics of how a user has inter 
acted with the image. The metadata are used to group images 
into collections that mimic human categorization schemes. 
Such collections thereby make it easier for human beings to 
remember and retrieve individual images and/or collections 
of images. An image may be grouped into a plurality of 
collections. 
The process of acquiring images and metadata related to 

characteristics of the images environments and grouping 
images into collections according to the metadata is illus 
trated in the flow chart of FIG. 2. In this illustrative embodi 
ment, the characteristic of the images environment used to 
group the images is the time the image was acquired. More 
specifically, in this example, the metadata used to group 
images is the date a photo was taken. The process begins in 
step 200 and proceeds to step 201 where metadata, in the form 
of the image's date of capture (e.g., the date a picture was 
taken in the case of a photograph) is acquired for each image 
to be archived. 
From step 201, the process proceeds to step 202 where 

images are sorted according to metadata criteria. In this illus 
trative example, the image files are divided into “events’ 
according to their associated “time of capture' metadata. The 
sorting process of step 202 could be as simple as clustering 
images strictly according to the date of capture, that is, each 
date has associated with it a separate cluster of images, or, still 
using images time of capture metadata, more complex clus 
tering could be achieved. For example, images taken on 
sequential days may be assumed to be related in Some way, 
Such as a vacation, or honeymoon. Additionally, other meta 
data, Such as exposure information or the Subject matter of an 
image, may be used to determine, for example that images 
taken on sequential dates, with bright exposures, were beach 
vacation pictures and, consequently, may be grouped into a 
“vacation cluster. Such a sorting process is described in 
greater detail in the discussion related to FIG. 3. Time and 
date information are typically generated and stored by a digi 
tal camera along with image information. 
One characteristic of an image's environment, the time a 

picture was taken, was a type of metadata used in the flow 
chart illustration of FIG. 2. The location of an image is 
another type of metadata related to an image's environmental 
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characteristics. The location of the image may be obtained, 
for example from a global positioning system device that is 
embedded in or attached to the camera that captures the 
image. Light information is another type of environmental 
characteristic that may be employed as metadata in the pro 
cess of clustering images. Light intensity and color tempera 
ture, for example, may be obtained from a light meter or from 
analysis of the photon intensity of a camera's light-sensor. 
Although typically a charge coupled device, such a light 
sensor may employ other technologies, such as complimen 
tary metal oxide semiconductor (CMOS) active pixel sensors 
as described in U.S. Pat. No. 5,324,958, issued to Mead etal, 
which is hereby incorporated by reference in its entirety. 
Other environmental characteristics that may be used for 
clustering, include exposure information, such as shutter 
speed and f-stop, and the model of camera with which the 
image was captured. 

In this illustrative example, the result of a clustering pro 
cess is a series of events, as illustrated by events #1, #2, and 
#3, of step 204. Although images are related to one another 
according to these "events', they are not necessarily stored in 
contiguous locations. The images could, for example, be 
related by “tags' that indicate which event an image is asso 
ciated with. Additionally, each image may be associated with 
a plurality of clusters (in a temporal clustering Such as just 
discussed, the clusters may be referred to as events), as indi 
cated by an image's tag. After storing and archiving, images 
may be accessed, as shown in step 206, through use of a visual 
metaphor. In this illustrative embodiment, events (groups of 
images clustered according to time of acquisition), are pre 
sented along a time line visual metaphor. In this illustrative 
embodiment, a sense of time is graphically imparted to the 
time line presentation by dedicating more display area to an 
eventicon that represents a more recent event and less display 
area to an event icon that represents an event that occurred. 
This perspective trick need not be employed with a single, 
linear Vanishing point. In an illustrative embodiment, as will 
be described in greater detail in the discussion related to FIG. 
4, the timeline may be a curved timeline that, when event 
icons are moved forward or backward to facilitate searching 
in time, gives the impression of events respectively Swooping 
toward or away from a user. After providing access to images 
through the use of a graphical metaphor, as in step 206, the 
process proceeds to end in step 208. 

Clustering processes, as previously described, may be 
based on one type of metadata, Such as time of image acqui 
sition, or a plurality of types of metadata, Such as time of 
acquisition, exposure levels, frequency of access, or recog 
nized patterns (e.g., the Eiffel Tower, “Grandpa', etc.), for 
example. Additionally, a clustering process may be iterative. 
The time of acquisition clustering process described in the 
discussion related to FIG. 2, for example, may be a process 
whereby images are associated with one another according to 
the temporal proximity of image acquisition, with a first 
image being associated with a Subsequently examined image 
the acquisition time of which is within a predetermined range 
of the acquisition time of the first image. Images may be 
clustered around weighted sample centers (that is, weighted 
by the number of images falling within a sampling period) 
and those centers may shift as more and more image metadata 
is employed to cluster the images. The clustering algorithms 
may be allowed to run until they meet convergence criteria 
and/or user interaction may be involved at Some point in the 
process to allow a user to “tweak' the clusters. 
The bar graphs of FIGS. 3A through FIG. 3 represents 

different time-frequency distributions of image capture. Such 
as may be associated with different events. The distribution of 
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10 
FIG. 3A, for example, indicates a relatively steady level of 
image capture activity, with a peak near the middle of the time 
line. The profile of such a distribution may be varied by 
altering the time scale, as in FIG. 3B. Accordingly, the 
'granularity of time scale (or other metadata clustering cri 
teria) will have an impact on the type of clusters formed and, 
consequently, the granularity, or sampling frequency, should 
be chosen to ensure that events are sorted in a reasonable 
manner. Additionally, the sampling frequency may be varied. 
The spatial sampling may be varied, from city, to country, to 
continent, for example, to sort images from a single trip in 
which images were taken at various locations, at different 
times (e.g., images captured in New York, N.Y., then Toronto, 
then again in New York). A fine-grain (e.g., city level) Sam 
pling may be employed to sort images from various portions 
of a single trip, for example. A course-grain (e.g., continent 
level) sampling may be used to sort images from various trips. 
Temporal (or other metadata) sampling may be varied to 
similar effect. The relatively long period of constant image 
acquisition represented by the bar chart of FIG. 3C may be 
related to a single vacation, for example. Altering the sam 
pling frequency may result in the clusters of FIG. 3D. 
A process in accordance with the principles of the present 

invention of acquiring images and metadata and grouping 
images into collections according to combinations of meta 
data types is illustrated in the flow chart of FIG. 4. In this 
illustrative embodiment, metadata related to two different 
characteristics of an image's environment, the time of acqui 
sition and the location of the image's Subject matter are 
employed to group the images into collections. The process 
begins in step 400 and proceeds to step 402 where various 
types of metadata are acquired to be archived along with 
image data. The various types of metadata may be from any of 
the three general categories previously described (i.e., char 
acteristics of the environment, characteristics of the image's 
content, or characteristics of how a user has interacted with 
the image). In this illustrative embodiment, metadata, in the 
form of the image's date and time of capture (e.g., the date a 
picture was taken in the case of a photograph) is acquired for 
each image to be archived. Additionally, metadata of another 
type, the image's Subject matter location (i.e., the longitude 
and latitude of the image's Subject matter) is captured. The 
location information may be acquired, for example, from a 
global positioning system (GPS) receiver that is interfaced to 
the camera that captures the images. 
From step 402, the process proceeds to step 404, where 

images are sorted according to metadata criteria. In this illus 
trative example, the image files are divided into “events’ 
according to their associated time-of-capture and location 
metadata. The illustrative clustering algorithm assigns 
images to the same event if they are within ten miles of a 
central event location and are captured within twenty-four 
hours of a central event time. The sorting process of step 404 
could be as simple as clustering images strictly according to 
the date and location of capture. That is, each date and loca 
tion may have associated with it a separate cluster of images. 
Dates and locations may be defined in terms of ranges. For 
example, a date may be specified as falling between 0:00 and 
24:00 Greenwich Mean Time (GMT) on a certain date, for 
example. Dates may include a time component that allows the 
image capture to be more specifically associated with a par 
ticular event, between 11:30 and 02:30 GMT on a certain 
date, for example. As previously discussed, more complex 
clustering could be achieved. For example, images taken on 
sequential days may be assumed to be related in Some way, 
Such as a vacation, or honeymoon. Additionally, other types 
of metadata, Such as image content information (e.g., expo 
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Sure information or the Subject matter of an image) or user 
interaction information (e.g., frequency of interaction) may 
be used in combination with image environment information 
in the clustering process of step 404. 

In this illustrative example, the result of a clustering pro 
cess is a series of events, as illustrated by events #1, #2, and 
#3, of step 406. Although images are related to one another 
according to these "events', they are not necessarily stored in 
contiguous locations. The images could, for example, be 
related by “tags' that indicate which event an image is asso 
ciated with. Different images may be associated with the 
same location and same time (image files associated with 
event 1), the same location at different times (image files 
associated with events 1 and 2), different locations at the same 
time or different locations at different times (images files 
associated with events 1 and 3 or events 2 and 3, for example). 

After storing and archiving, images may be accessed, as 
shown in step 408, through use of a visual metaphor. In this 
illustrative embodiment, events (groups of images clustered 
according to time and location of acquisition) are presented in 
relation to a map. Individual events may be represented by a 
file folder, for example, with a reference line drawn from the 
file folder to a point on the map corresponding to the location 
of the image's capture. Each folder may also include some 
indication of the range of dates or times related to the event. 
Images associated with events 1 and 2, for example, were 
captured in the same location, as indicated by reference line 
412, yet, because they were captured at different times, the 
images were clustered in different events. A time range, or 
event name (something more descriptive than event #1 or 
event #2), may be used on the cover of each event file folder 
to assista user in recognizing an event and to thereby permit 
the ready retrieval of archived images. After providing access 
to images through use of a graphical metaphor, as in step 408, 
the process proceeds to end in step 410. 

Another illustrative embodiment of a process in accor 
dance with the principles of the present invention of acquiring 
images and metadata and grouping images into collections is 
illustrated in the flow chart of FIG. 5. In this illustrative 
embodiment, metadata related to a variety of different char 
acteristics of an image's environment, the time of acquisition 
and the location of the image's Subject matter are employed to 
group the images into collections. The process begins in step 
500 and proceeds to step 502 where various types of metadata 
are acquired to be archived along with image data. As previ 
ously noted, various types of metadata may be from any of the 
three general categories previously described (i.e., character 
istics of the environment, characteristics of the image's con 
tent, or characteristics of how a user has interacted with the 
image). 

From step 502, the process proceeds to step 504, where 
images are sorted according to metadata criteria. In this illus 
trative example, the image files are divided into “events’ 
according to their associated time-of-capture and location 
metadata. In this illustrative embodiment, metadata, in the 
form of the image's date and time of capture, the image's 
Subject matter location, the light intensity of the scene, color 
temperature of the scene, whether or not a flash was used in 
capturing the image, and the number of pictures in a given 
cluster are all used in the clustering process. 

In this illustrative example, the result of a clustering pro 
cess is a series of events, as illustrated by events #1, #2, and 
#3, of step 506. As previously noted, although images are 
related to one another according to these “events', they are 
not necessarily stored in contiguous locations. The images 
could, for example, be related by “tags' that indicate which 
event an image is associated with. After storing and archiving, 
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12 
images may be accessed, as shown in step 508, through use of 
a visual metaphor. In this illustrative embodiment, events are 
presented in relation to social occasions, such as the illus 
trated, "Christmas Eves', or “Outdoor Parties”. Graphics 
(e.g., Santa Claus in the case of the “Christmas Eves' events) 
may be used to assist a user in recalling images. After pro 
viding access to images through use of a graphical metaphor, 
as in step 508, the process proceeds to end in step 510. 
The flow chart of FIG. 6 outlines a process in accordance 

with the principles of the present invention of acquiring 
images and metadata and grouping images into collections. 
The process begins in step 600 and proceeds to step 602 
where metadata is acquired to be archived along with image 
data. In this illustrative embodiment, metadata related to each 
image's content is employed for the Sorting and clustering of 
images. From step 602, the process proceeds to step 604, 
where images are sorted according to metadata criteria. In this 
illustrative example, the image files are divided into “events' 
according to their associated aspect ratio, image size (e.g., the 
number of pixels in an image), the average brightness of an 
image, and an entry folder name. In this illustrative example, 
the result of a clustering process is a series of events, as 
illustrated by events #1, #2, and #3, of step 606. After storing 
and archiving, images may be accessed, as shown in step 608, 
through use of a visual metaphor. In this illustrative embodi 
ment, events are presented in relation to whether they are “my 
pictures” or “other peoples pictures.” Additional graphics 
(e.g., an image of the user) may be used to assist a user in 
recalling images. After providing access to images through 
use of a graphical metaphor, as in step 608, the process 
proceeds to end in step 610. 

FIG. 7 is an illustrative screenshot of an image manage 
ment system display in accordance with the principles of the 
present invention. The display includes two major functional 
areas; a screen area 702, labeled “Import Tray.” and an area 
700 labeled “Preview.” The Import Tray 700 displays 
“thumbnails” (i.e., Small images) of images being imported 
from a source, such as a digital camera. The Preview area 702 
display a large version of an image selected from among the 
thumbnails of the import tray 700. Functional buttons 704, 
706, 708, and 710 permit a user to exclude a specific image 
from a group to be imported, return to a previously viewed 
image, proceed to the next image, or rotate an image. In 
addition to selecting images from the import tray 702 for 
viewing in the preview area 700 by scrolling via the “previ 
ous’ 706 and “next 708 buttons, a user may click on a 
thumbnail of interest displayed in the Import Tray 702. The 
system highlights the thumbnail image corresponding to the 
large image displayed in the Preview area 700, in this illus 
trative embodiment by overlaying a red cross on the thumb 
nail image. A device selection button 712 permits a user to 
select from a variety of image source devices. Such as a digital 
camera or files stored on another computer, for example. The 
import tray displays a thumbnail for each image contained 
within the image source. 
The screenshot of FIG. 8 depicts away in which a user may 

interact with an archiving system in accordance with the 
principles of the present invention. Such a screen may be used 
as a “main screen” or base starting point for interaction with 
archived images. The “Collections' button 800 allows a user 
to sort through archived and sorted images. The “Import 
button 802 allows a user to import images from another 
source. The Timeline button 804 allows a user to display 
archived images using the previously discussed timeline 
metaphor. The Slideshow button 806 allows a user to display 
images using a slideshow metaphor. And, the Search button 
808 allows a user to search though archived images using 
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keywords that may, for example, have been entered manually 
as captions during the archiving process, or that reference 
metadata captured by an image archiving and presentation 
system in accordance with the principles of the present inven 
tion. A display area 810 is set aside for presenting archived 
collections. In this illustrative embodiment the images are 
clustered into twelve albums. Albums are clustered according 
to the year in which images contained within them were first 
acquired (e.g. Ski Trip in 2001, Trip to Ireland in 2000). A 
display area 811 displays images within the albums presented 
in area 810. In this illustrative embodiment, title areas are 
associated with each album (e.g., title area 812 associated 
with the “Monterey' album, title area 814 associated with the 
2001 Ski Trip). A slide bar 815 allows a user to browse 
through the various albums. The system includes a picture 
tray 816 to gather images from the various albums (for 
example, the first three images of the Monterey album are 
gathered in the picture tray 816). Buttons 818, 820,822, and 
824 respectively allow a user to print, email, export, or order 
prints for images contained within the picture tray 816 (which 
may expand to accommodate more images). In accordance 
with the principles of the invention, the display controller 
creates the thumbnail images for display "on the fly” thereby 
permitting very rapid scrolling through the various albums. 
That is, rather than rendering thumbnail images for all images 
stored in all the albums, and shuffling among all those images 
as a user employs the slide bar 815 to scroll though images, 
the display controller renders only those images in the display 
area 811 and images "on the periphery of the display area 
811. By “on the periphery' of the display area 811, we mean 
those images that would immediately be scrolled into view by 
operation of the slide bar 815. The controller may "render 
ahead a few rows of thumbnail images in either direction, 
and/or it may anticipate the direction of browsing, given the 
history of browsing, and render more thumbnail images in the 
anticipated direction of browsing. Control buttons associated 
with the display area 811 allow a user to view an individual 
image (button 826), view large thumbnails (button 828), or 
view small thumbnails (button 830). 

FIG.9 is a screenshot that illustrates the format of a “Print” 
screen, such as may be accessed by activation of the print 
button 818 of FIG.8. The screen is divided into three major 
portions: Print Layout 900, Preview 902, and Print Setup 904, 
that provide a user with a graphical interface for the perfor 
mance of print-related functions. A user may select from a 
variety of layout options, such as full page 906, 4x6 908, 
3.5x5910, or contact sheet 912. Additionally, Crop to Fit 914 
and Shrink to Fit 916 options are presented. The Preview 
section 902 provides a “what you see is what you get (wy 
Siswyg) preview of one or more selected images to be printed. 
Controls within the Print Setup region 904 allow a user to 
select a printer 918, set up a printer 920, select the number of 
copies to be printed of each image 922, and select the printer 
output quality 924. 

Activating the email button 820 of FIG. 8 yields an email 
interface, such as the dialog box 1000 of FIG. 10. The dialog 
box 1000 allows a user to select the method of emailing 
images. In this illustrative embodiment, a user may choose to 
email images using either Microsoft Outlook 1002 or Picasa 
ExpressTM E-Mail 1004. A box 1006 allows a user to select a 
default setting. 
The Screenshot of FIG. 11 illustrates a dialog box in accor 

dance with the principles of the present invention through 
which a user may select images to email to one or more 
recipients. This dialog box would be reached by activating the 
“Send via Picasa ExpressTM E-mail'button 1004 of described 
in the discussion related to FIG. 10. Email addresses for both 
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the “from 1102 and “to 1104 address slots may be entered 
by typing or by selecting from an address book (not shown). 
The subject 1106, message 1108, and attached 1110 interac 
tive areas allow a user to provide a recipient with indicia of the 
attached images. In an illustrative embodiment, an image 
archiving and presentation system in accordance with the 
principles of the present invention automatically resizes an 
image to a default setting of 640x480 pixels. Because most 
displays don’t display images at higher resolution, sending 
reduced-size images reduces uploading and downloading 
time, without loss of image quality. The resizing function may 
be enabled or disabled at a user's discretion. 

Activating the “Order Prints' button 824 described in the 
discussion related to FIG. 8 allows a user to order prints of 
digital image files, such as those archived in a manner previ 
ously described. A print-ordering display in accordance with 
the principles of the present invention is illustrated by the 
screenshot of FIG. 12. The graphical interface for ordering 
Such prints may be resident on a user's computer, along with 
a print-ordering browser, such as will be described in the 
discussion related to FIG. 20. This, opening, screenshot pro 
vides a user with general pricing information 1200 that is 
correlated to size and type of print. Prices for shipping and 
handling 1202 are also displayed. Pricing information may be 
downloaded to a user's computer on a regular basis, in a 
background mode, for example whenever a user 'goes 
online.” For those users who employ a continuous Internet 
connection, such as may be provided through a high-speed 
cable modem, for example, pricing information may be 
updated continuously. In addition to pricing information, 
static, or dynamic areas, Such as area 1204, may be set aside 
for advertising. 

In this illustrative embodiment, the screenshot of FIG. 13 
represents the next step in the print ordering process in accor 
dance with the principles of the present invention. A display 
area 1300 is set aside for the selection of images and another 
display area 1302 is set aside for the selection of print type 
and quantity. Rather than forcing a user to remember a file 
name or another process that doesn't take advantage of a 
human’s Superior facility for remembering imagery, a system 
in accordance with the principles of the present invention may 
present the images to be ordered in the display area 1300. 
Various of the images selected for processing may be scrolled 
through via the slide bar 1304 or previous 1306 and next 1308 
buttons. From which prints are to be made (three images in 
this illustrative example) may have been loaded for process 
ing through use of the picture tray 816, as described in the 
discussion related to FIG. 8. Metadata used in the image 
archiving process may also be used to automatically alert a 
user as to the desirability of certain processes. In this illustra 
tive example the user is cautioned against ordering larger 
prints, because the resolution of the original image would 
limit the quality of the prints. The screen shots of FIGS. 14, 
15, 16, 17, 18, and 19 respectively illustrate a billing/shipping 
address entry screen, a credit card and email confirmation 
screen, an order review and Submission screen, an order 
launching screen, an order uploading screen, and an order 
confirmation screen in accordance with the principles of the 
present invention. In a client/server embodiment, the inter 
face described in relation to the discussion of FIGS. 9 through 
19 may be components of a browser resident in a controller, 
such as the controller 100 (also referred to herein as a com 
puter system 100) described in the discussion related to FIG. 
1. In such an embodiment, a server, such as server 130, 
operates to receive and execute photo processing orders. The 
server 130 (or a plurality of servers such as server 130) may 
provide web-accessed photo-processing services to state, 
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national, or international customers. When operated in con 
junction with an image archiving and retrieval system as 
previously described, the browser allows a user to access, 
review, and order prints of images in an efficient, natural 
manner, using the previously described metadata-clustering 
and graphical metaphor retrieval processes. 
The screenshot of FIG. 20 provides a more detailed view of 

the use of a timeline metaphor for accessing and displaying 
archived images in accordance with the principles of the 
present invention. Representative images from photo albums 
are distributed along a timeline 2000. A user may employ an 
interactive device, such as a mouse, to move along the time 
line, thereby searching through time for images of interest. 
Moving the slide 2002 may also shift the timeline 2002. The 
scrubber 2004 indicates the number of image albums associ 
ated with various time periods within the displayed range 
(March 1997 to February 2002 in this example). Clicking on 
an image album initiates a slide show of the images within the 
album. A user may navigate among the slides within an album 
by manipulating the forward 2006 and backward 2008 but 
tons. A button 2010 allows a user to toggle between timeline 
and slideshow views. 

In this illustrative embodiment collections are displayed on 
a graphical metaphor that provides additional cues or infor 
mation to facilitate the user's memory. Graphical metaphors 
may include a timeline, a map, family tree, a route plotted on 
a map, or other mnemonic classifying devices. Various com 
binations of graphical metaphors are also contemplated 
within the scope of the invention, for example, timeline and 
map metaphors may be combined. A timeline may be used to 
display and access images according to one or more dates 
associated with the image. The one or more dates may be the 
date that the image was first captured or the date the image 
was archived, for example. A map metaphor may be used to 
associated images with the geographical location of the 
image's location. A combination metaphor may superimpose 
one or more timelines on map locations to allow a user to, for 
example, conduct a graphical search for images taken within 
a specific range of time in various locations; Winter in Tahiti, 
Summer in Colorado, for example. A user, searching for a 
specific image, may employ one or more steps of isolating a 
Small group of collections, then a specific collection, then the 
specific image within the collection. Individual images (or 
collections), again, based on metadata, may be presented in a 
manner to further communicate information about the image 
(or collections) or about the relationships between images (or 
collections). 
A software implementation of the above described 

embodiment(s) may comprise a series of computer instruc 
tions either fixed on a tangible medium, Such as a computer 
readable media, e.g. diskette, CD-ROM, ROM, or fixed disc, 
or transmittable to a computer system, via a modem or other 
interface device, such as communications adapter connected 
to the network over a medium. Medium can be either a tan 
gible medium, including but not limited to, optical or analog 
communications lines, or may be implemented with wireless 
techniques, including but not limited to microwave, infrared 
or other transmission techniques. The series of computer 
instructions embodies all or part of the functionality previ 
ously described herein with respect to the invention. Those 
skilled in the art will appreciate that Such computer instruc 
tions can be written in a number of programming languages 
for use with many computer architectures or operating sys 
tems. Further, Such instructions may be stored using any 
memory technology, present or future, including, but not 
limited to, semiconductor, magnetic, optical or other memory 
devices, or transmitted using any communications technol 
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ogy, present or future, including but not limited to optical, 
infrared, microwave, or other transmission technologies. It is 
contemplated that such a computer program product may be 
distributed as a removable media with accompanying printed 
or electronic documentation, e.g., shrink wrapped software, 
preloaded with a computer system, e.g., on system ROM or 
fixed disc, or distributed from a server or electronic bulletin 
board over a network, e.g., the Internet or World WideWeb. 

Although various exemplary embodiments of the invention 
have been disclosed, it will be apparent to those skilled in the 
art that various changes and modifications can be made which 
will achieve some of the advantages of the invention without 
departing from the spirit and scope of the invention. It will be 
apparent to those reasonably skilled in the art that other com 
ponents performing the same functions may be Suitably Sub 
stituted. Further, the methods of the invention may be 
achieved in either all software implementations, using the 
appropriate object or processor instructions, or in hybrid 
implementations that utilize a combination of hardware logic, 
Software logic and/or firmware to achieve the same results. 
Processes illustrated through the use offlow charts may not be 
strictly linear processes and alternative flows may be imple 
mented within the scope of the invention. The specific con 
figuration of logic and/or instructions utilized to achieve a 
particular function, as well as other modifications to the 
inventive concept are intended to be covered by the appended 
claims. 
The foregoing description of specific embodiments of the 

invention has been presented for the purposes of illustration 
and description. It is not intended to be exhaustive or to limit 
the invention to the precise forms disclosed, and many modi 
fications and variations are possible in light of the above 
teachings. The embodiments were chosen and described to 
best explain the principles of the invention and its practical 
application, and to thereby enable others skilled in the art to 
best utilize the invention. It is intended that the scope of the 
invention be limited only by the claims appended hereto. 

What is claimed is: 
1. A method of managing digital images using an electronic 

controller comprising: 
acquiring and storing image data; 
acquiring and storing metadata related to images repre 

sented by the image data; 
grouping the images into one or more collections using 

only the metadata; and 
causing the grouped images to be accessed using visual 

cues graphically illustrating one or more characteristics 
within the relevant metadata, the characteristics includ 
ing characteristics of user interaction with the grouped 
images, the characteristics of user interaction with the 
grouped images including information related to a click 
stream of the user, wherein the click stream of the user is 
generated using at least one of a frequency of access of 
the grouped images by the user or a characteristic of 
access of the grouped images by the user. 

2. The method of claim 1 wherein acquiring and storing 
metadata comprises storing characteristics of the environ 
ment where the image was captured. 

3. The method of claim 1 wherein acquiring and storing 
metadata comprises storing characteristics of animage's con 
tent. 

4. The method of claim 1 wherein acquiring and storing 
metadata comprises storing characteristics of a users inter 
action with an image. 

5. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

Samsung - Exhibit 1006 - Page 29



US 7,970,240 B1 
17 

storing temporal metadata that indicates the time at which 
the image data was acquired and associating the meta 
data with the image data. 

6. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing location metadata that indicates the location of the 
digital image's acquisition and associating the metadata 
with the image data. 

7. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata that indicates the lighting conditions in 
the scene of which the image is acquired and associating 
the metadata with the image data. 

8. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata related to a geometric pattern within the 
image and associating the metadata with the image data. 

9. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata related to human identification and asso 
ciating the metadata with the image data. 

10. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing temporal metadata related to the time the image 
data is first stored and associating the temporal metadata 
to the stored image data. 

11. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata indicating the frequency with which a file 
containing the image data is edited and associating that 
metadata with the stored image data. 

12. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata indicating the frequency with which a file 
containing the image data is accessed and associating 
that metadata with the stored image data. 

13. The method of claim 1 wherein acquiring and storing 
metadata comprises: 

storing metadata indicating the frequency with which the 
image data is exported from a system in which the image 
data is stored and associating that metadata with the 
stored image data. 

14. The method of claim 1 wherein grouping the images 
comprises: 

comparing an element of an image's metadata against a 
constraint. 

15. The method of claim 14 wherein comparing an element 
of an image's metadata comprises: 

comparing the time of an image's capture to a time span 
and grouping images having times of capture within the 
time span. 

16. The method of claim 14 wherein comparing an element 
of an image's metadata comprises: 

comparing the aspect ratio of the image to a known value to 
determine whether the image is a photograph. 

17. The method of claim 14 wherein comparing an element 
of an image's metadata comprises: 

comparing the resolution of the image to a known value to 
determine whether the image is a photograph. 

18. The method of claim 14 wherein comparing an element 
of an image's metadata comprises: 

comparing the distribution of colors within an image to a 
known distribution of colors and grouping images hav 
ing color distributions within a predetermined range of 
one another. 

19. The method of claim 18 wherein comparing an element 
of an image's metadata comprises: 
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18 
comparing the color temperature of an image to a range of 

color temperatures and grouping images having color 
temperatures within the same span. 

20. The method of claim 1 further comprising: 
causing iconic representations of the images arranged in 

clusters to be displayed in a first display segment; and 
responding to a user's selection of one of the iconic repre 

sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment to facilitate a selection of the 
associated image files for photo processing. 

21. The method of claim 1 further comprising: 
causing iconic representations of the images arranged in 

clusters to be displayed in a first display segment; 
responding to a user's selection of one of the iconic repre 

sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment; and 

passing image files associated with the copied iconic rep 
resentations to an integrated email application for email 
ing. 

22. The method of claim 21 wherein causing iconic repre 
sentations of the images to be displayed comprises: 

displaying a thumbnail image of an associated image. 
23. The method of claim 21 wherein causing iconic repre 

sentations of the images to be displayed comprises: 
displaying a file icon. 
24. The method of claim 1 wherein the visual cues are 

represented using a timeline theme. 
25. The method of claim 1 wherein visual cues are repre 

sented using a map theme. 
26. The method of claim 1 wherein the visual cues are 

represented using a human relationship theme. 
27. The method of claim 1, wherein the information related 

to a click stream of the user includes at least one of a time the 
grouped images were acquired, a frequency of editing the 
grouped images, a characteristic of editing the grouped 
images, a frequency of retrieval of the grouped images from 
an archive, a characteristic of retrieval of the grouped images 
from the archive, a frequency of the grouped images being 
sent through a network, a characteristic of the grouped images 
being sent through the network, a frequency of the grouped 
images being printed, a characteristic of the grouped images 
being printed, a frequency of the grouped images being stored 
onto permanent media, and a characteristic of the grouped 
images being stored onto permanent media. 

28. An apparatus comprising: 
a storage device to store image data and metadata related to 

images represented by the image data; and 
an electronic controller to associate the metadata with the 

image data, to group the images into one or more col 
lections using only the metadata, and to cause the 
grouped images to be accessed using visual cues graphi 
cally illustrating one or more characteristics within the 
relevant metadata, the characteristics including charac 
teristics of user interaction with the grouped images, the 
characteristics of user interaction with the grouped 
images including information related to a click stream of 
the user, wherein the click Stream of the user is generated 
using at least one of a frequency of access of the grouped 
images by the user or a characteristic of access of the 
grouped images by the user. 

29. The apparatus of claim 28 wherein the metadata com 
prises location metadata that indicates location of image 
acquisition and/or temporal metadata that indicates the time 
at which the image data was acquired. 
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30. The apparatus of claim 28 wherein the metadata com 
prises metadata that indicates lighting conditions in the scene 
of which the image is acquired. 

31. The apparatus of claim 28 wherein the electronic con 
troller is to group an image by comparing an element of an 
image's metadata against a constraint. 

32. The apparatus of claim 31 wherein the electronic con 
troller is further to compare the time of an image's capture to 
a time span and to group images having times of capture 
within the time span. 

33. The apparatus of claim 31 wherein the electronic con 
troller is to group images by comparing the color temperature 
of an image to a range of color temperatures and grouping 
images having color temperatures within the same span. 

34. The apparatus of claim 31 wherein the electronic con 
troller is to group images by matching a metadata element 
associated with at least one image file to a reference point. 

35. The apparatus of claim 28 wherein the electronic con 
troller is: 

to cause iconic representations of the images arranged in 
clusters to be displayed in a first display segment, and 

to respond to a user's selection of one of the iconic repre 
sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment to facilitate a selection of the 
associated image files for photo-processing ordering. 

36. The apparatus of claim 28 wherein the electronic con 
troller is further to cause iconic representations of the images 
arranged in clusters to be displayed in a first display segment, 

to respond to a user's selection of one of the iconic repre 
sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment, and 

to pass image files associated with the copied iconic rep 
resentations to an integrated email application for email 
ing. 

37. The apparatus of claim 36 wherein the electronic con 
troller is further to display a thumbnail image of an associated 
image and to display a file icon. 

38. The apparatus of claim 28, wherein the information 
related to a click stream of the user includes at least one of a 
time the grouped images were acquired, a frequency of edit 
ing the grouped images, a characteristic of editing the 
grouped images, a frequency of retrieval of the grouped 
images from an archive, a characteristic of retrieval of the 
grouped images from the archive, a frequency of the grouped 
images being sent through a network, a characteristic of the 
grouped images being sent through the network, a frequency 
of the grouped images being printed, a characteristic of the 
grouped images being printed, a frequency of the grouped 
images being stored onto permanent media, and a character 
istic of the grouped images being stored onto permanent 
media. 

39. A computer readable storage medium having instruc 
tions, which when executed on a processing system, cause the 
processing system to perform a method comprising: 

acquiring and storing image data; 
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20 
acquiring and storing metadata related to images repre 

sented by the image data; 
grouping the images into one or more collections using 

only the metadata; and 
causing the grouped images to be accessed using visual 

cues graphically illustrating one or more characteristics 
within the relevant metadata, the characteristics includ 
ing characteristics of user interaction with the grouped 
images, the characteristics of user interaction with the 
grouped images including information related to a click 
stream of the user, wherein the click stream of the user is 
generated using at least one of a frequency of access of 
the grouped images by the user or a characteristic of 
access of the grouped images by the user. 

40. The medium of claim 39 wherein the metadata com 
prises location metadata that indicates the location of image 
acquisition and/or temporal metadata that indicates the time 
at which the image data was acquired. 

41. The medium of claim 39 wherein the metadata com 
prises metadata that indicates the lighting conditions in the 
scene of which the image is acquired. 

42. The computer readable storage medium of claim 39 
wherein the method further comprises: 

causing iconic representations of the images arranged in 
clusters to be displayed in a first display segment; and 

responding to a user's selection of one of the iconic repre 
sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment to facilitate a selection of the 
associated image files for photo-processing ordering. 

43. The computer readable medium of claim 39 wherein 
the method further comprises: 

causing iconic representations of the images arranged in 
clusters to be displayed in a first display segment; 

responding to a user's selection of one of the iconic repre 
sentations displayed in the first display segment by 
copying the iconic representation of the image into a 
second display segment; and 

passing image files associated with the copied iconic rep 
resentations to an integrated email application for email 
ing. 

44. The computer-readable storage medium of claim 39, 
wherein the information related to a click stream of the user 
includes at least one of a time the grouped images were 
acquired, a frequency of editing the grouped images, a char 
acteristic of editing the grouped images, a frequency of 
retrieval of the grouped images from an archive, a character 
istic of retrieval of the grouped images from the archive, a 
frequency of the grouped images being sent through a net 
work, a characteristic of the grouped images being sent 
through the network, a frequency of the grouped images 
being printed, a characteristic of the grouped images being 
printed, a frequency of the grouped images being stored onto 
permanent media, and a characteristic of the grouped images 
being stored onto permanent media. 
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