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ABSTRACT 

A method and apparatus are provided for organizing media 
objects in a database using contextual information for a 
media object and known media objects, categories, indexes 
and searches, to arrive at an inference for cataloging the 
media object in a database. The media object may then be 
cataloged in the database according to the inference. A 
method and apparatus are provided for clustering media 
objects by forming groups of unlabeled data and applying a 
distance metric to said group. 
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MANAGING MEDIA OBJECTS IN A DATABASE 

[0001] This application is a continuation of pending US. 
application Ser. No. 10/021,255, ?led Dec, 19, 2001, having 
the same title, Which claims priority to US. Provisional No. 
60/274,234, ?led Mar. 9, 2001, entitled “Method And Appa 
ratus For Cataloging And Searching Objects In A Database,” 
Whose contents are expressly incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to managing media 
objects in a database. More particularly, the present inven 
tion is directed to a method and apparatus for cataloging, 
searching and retrieving media objects in a database using 
contextual information to render inferences based upon 
knoWn data, categories, indexes and searches. In addition, 
the present invention is directed to a method and apparatus 
for organizing media objects that automatically organizes 
the media objects. A clustering algorithm is used to auto 
matically generate information Whereby a user may easily 
identify media objects. 

BACKGROUND OF THE INVENTION 

[0003] Advances in digital technology have resulted in the 
rapid groWth of electronic media data such as still images, 
audio, video, graphics, and the like. For the purposes of this 
invention, media data includes any type of media or multi 
media data including but not limited to still images, audio, 
video, graphics and the like. Because of this groWth, there 
has been an increasing demand for methods and systems that 
enable a user to easily catalog, index and access the huge 
amounts of media data. HoWever, unlike textual data, media 
data cannot be easily organized and searched using phrases, 
authors, and other traditional search terms. Techniques have 
been developed to address this problem With respect to still 
images. 

[0004] One semi-automated grouping and retrieval tech 
nique for still images developed by IBM Corporation is 
based on image content and involves a “query by content 
(QBICTM)” paradigm. The QBICTM technique relies upon 
classifying an image according to a small number of pre 
de?ned ?xed image features, such as distribution of color 
across an image, shapes in an image, and textures in an 
image. Once these attributes are measured for each image, a 
sequence of numeric values is generated for that image. 
When searching the QBICTM database, queries are made by 
providing an example of an image similar to that Which the 
user desires, and then setting a Weight for each characteristic 
that the user believes accurately re?ects the presence of each 
attribute in the desired image as compared to that in the test 
image. To retrieve the image, the system compares the 
vector for the test image, modi?ed by Weights provided by 
the user, to the vector for each of the images in the database. 

[0005] Another technique for automating image retrieval 
includes mathematical techniques for looking for similari 
ties in images. Yet another technique includes using the 
distribution of colors in an image to create a histogram of 
frequency of occurrences across a query image. The histo 
grammed distribution is measured for each image in the 
database, With an abstract-type distance measure used to 
compare the histogrammed results betWeen each database 
image and the query image. 
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[0006] The foregoing techniques suffer from the disadvan 
tage of only addressing retrieval of still images. In addition, 
these techniques require signi?cant user input and are time 
intensive. 

[0007] Therefore, there is a need for a method and appa 
ratus for cataloging media objects in a database by forming 
an index to a collection of media objects. There is a need for 
a method and apparatus that provides organization of media 
objects using contextual information from Which inferences 
may be draWn based upon knoWn media objects, categories, 
indexes and searches. Further, a method and apparatus for 
searching and retrieving media objects from a database are 
needed. Moreover, there is a need for a method and appa 
ratus for clustering media objects Whereby media objects are 
automatically placed in a collection. 

SUMMARY OF THE INVENTION 

[0008] The de?ciencies and limitations of the prior art are 
overcome by the present invention Which provides methods 
and apparatuses for managing media objects in a database. 

[0009] The method and apparatus according to the present 
invention utilizes contextual information for a media object 
and knoWn media objects, categories, indexes and searches, 
to arrive at an inference for cataloging the media object in 
a database and for creating an index of a collection. The 
media object may then be cataloged in the database accord 
ing to the inference. 

[0010] According to another aspect of the present inven 
tion, a method and apparatus for searching and retrieving 
media objects in a database are provided. 

[0011] According to yet another aspect of the present 
invention, the method and apparatus for cataloging, search 
ing and retrieving media objects from the database may be 
used in PC (Personal Computer) or Web-based (World Wide 
Web), or any netWork or computing applications that require 
the organization and accessibility of large amounts of media 
objects. In addition, the present invention can be used in any 
computer system. 

[0012] According to another aspect of the present inven 
tion, a method and apparatus is provided for clustering 
media objects in Which unlabeled data is grouped based on 
a similarity to other data. A distance metric may be used to 
identify related media objects. Media objects may be clus 
tered based on time-based clustering, content-based cluster 
ing or based on a combination of both. 

[0013] These and other objects and features of the present 
invention Will be apparent upon consideration of the fol 
loWing detailed description presented in connection With the 
folloWing draWings in Which like reference numerals iden 
tify like elements throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 a block diagram of a general-purpose 
digital computing environment that may be used to imple 
ment various aspects of the present invention; 

[0015] FIG. 2 is a ?owchart illustrating a method of 
cataloging media objects in a database according to an 
aspect of the present invention; 

[0016] FIG. 3 is a ?owchart illustrating a method of 
cataloging media objects through categorization in a data 
base according to another aspect of the present invention; 
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[0017] FIG. 4 is a ?owchart illustrating a method of 
cataloging media objects through categorization in a data 
base according to an aspect of the present invention; 

[0018] FIG. 5 is a ?owchart illustrating a method of 
cataloging media objects through categorization according 
to another aspect of the present invention; 

[0019] FIG. 6 is a ?owchart illustrating a method of 
cataloging media objects through categorization according 
to another aspect of the present invention; 

[0020] FIG. 7 is a ?owchart illustrating a method of 
cataloging media objects through categorization according 
to another aspect of the present invention; 

[0021] FIG. 8 is a ?owchart illustrating a method of 
searching a media database according to an aspect of the 
present invention; 

[0022] FIG. 9 is a ?owchart illustrating a method of 
organizing media objects via clustering according to an 
aspect of the present invention; 

[0023] FIG. 10 is a ?owchart illustrating a color clustering 
algorithm for media objects according to an aspect of the 
present invention; 

[0024] FIG. 11 is a ?owchart illustrating temporal and 
color clustering of media objects according to an aspect of 
the present invention; 

[0025] FIG. 12 illustrates another graphical user interface 
according to an aspect of the present invention; and 

[0026] FIG. 13 illustrates another graphical user interface 
according to an aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] In order to facilitate the description of the present 
invention, the invention will be described with respect to the 
particular examples. The present invention, however, is not 
limited to any particular media object or limited by the 
examples described herein. Therefore, the description of the 
embodiment that follows is for purposes of illustration and 
not limitation. 

[0028] FIG. 1 illustrates an example of a suitable com 
puting system environment 100 on which the invention may 
be implemented. The computing system environment 100 is 
only one example of a suitable computing environment and 
is not intended to suggest any limitation as to the scope of 
use or functionality of the invention. Neither should the 
computing environment 100 be interpreted as having any 
dependency or requirement relating to any one or combina 
tion of components illustrated in the exemplary operating 
environment 100. 

[0029] The invention is operational with numerous other 
general purpose or special purpose computing system envi 
ronments or con?gurations. Examples of well known com 
puting systems, environments, and/ or con?gurations that 
may be suitable for use with the invention include, but are 
not limited to, personal computers (PCs), server computers, 
hand-held or laptop devices, multiprocessor systems, micro 
processor-based systems, set top boxes, programmable con 
sumer electronics, network PCs, minicomputers, mainframe 
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computers, distributed computing environments that include 
any of the above-systems or devices, and the like. 

[0030] The invention may be described in the general 
context of computer-executable instructions, such as pro 
gram modules, being executed by a computer. Generally, 
program modules include routines, programs, objects, com 
ponents, data structures, etc. that may perform particular 
tasks or implement particular abstract data types. The inven 
tion may also be practiced in distributed computing envi 
ronments where tasks are preformed by remote processing 
devices that are linked through a communications network. 
In a distributed computing environment, program modules 
may be located in both local and remote computer storage 
media including memory storage devices. 

[0031] In FIG. 1, computer 100 includes a processing unit 
110, a system memory 120 and a system bus 130 that 
couples various system components including the system 
memory to the processing unit 110. System bus 130 may be 
any of several types of bus structures including a memory 
bus or memory controller, a peripheral bus, and a local bus 
using any of a variety of bus architectures. System memory 
120 includes a read only memory (ROM) 140 and a random 
access memory (RAM) 150. 

[0032] Abasic input/output system (BIOS) 160 containing 
the basic routines that help to transfer information between 
elements within the computer 100, such as during start-up, 
is stored in ROM 140. Computer 100 also includes a hard 
disk drive 170 for reading from and writing to a hard disk 
(not shown), a magnetic disk drive 180 for reading from or 
writing to a removable magnetic disk 190, and an optical 
disk drive 191 for reading from or writing to a removable 
optical disk 192, such as a CD ROM or other optical media. 
Hard disk drive 170, magnetic disk drive 180, and optical 
disk drive 191 are respectively connected to the system bus 
130 by a hard disk drive interface 192, a magnetic disk drive 
interface 193, and an optical disk drive interface 194. The 
drives and their associated computer-readable media provide 
nonvolatile storage of computer readable instructions, data 
structures, program modules and other data for personal 
computer 100. It will be appreciated by those skilled in the 
art that other types of computer readable media which can 
store data that is accessible by a computer, such as magnetic 
cassettes, ?ash memory cards, digital video disks, Bernoulli 
cartridges, random access memories (RAMs), read only 
memories (ROMs), and the like, may also be used in the 
exemplary operating environment. 

[0033] Anumber of program modules can be stored on the 
hard disk, magnetic disk 190, optical disk 192, ROM 140 or 
RAM 150, including an operating system 195, one or more 
application programs 196, other program modules 197, and 
program data 198. A user can enter commands and infor 
mation into computer 100 through input devices, such as a 
keyboard 101 and a pointing device 102. Other input devices 
(not shown) may include a microphone, joystick, game pad, 
satellite dish, scanner, or the like. These and other input 
devices are often connected to the processing unit 110 
through a serial port interface 106 that is coupled to the 
system bus, but may be connected by other interfaces, such 
as a parallel port, a game port or a universal serial bus 
(U SB). A monitor 107 or other type of display device is also 
connected to system bus 130 via an interface, such as a video 
adapter 108. In addition to the monitor, personal computers 
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typically include other peripheral output devices (not 
shown), such as speakers and printers. Computer 100 can 
operate in a networked environment using logical connec 
tions to one or more remote computers, as is well known in 
the art. 

[0034] Media objects may be supplied from a storage 
medium, such as a CD-ROM or a PC card, etc., or supplied 
directly from a capture device such as a camera or a scanner, 
or from the Internet or some other supply. Media objects are 
often stored in a database. Any database suitable for storing 
media data may be used. Cataloging refers to forming an 
index of a collection of media objects. Indexing refers to 
building a table or index that includes pointers to data. These 
pointers permit quick access to data without having to search 
and sort through information. Examples of index types that 
may be useful in the present invention include an index of 
metadata sorted by date, by photographer or other capturer, 
by longitude, by latitude, by Zip code, by proximity to other 
objects, by subject matter or any other useful piece of 
information. Typical indexing methods include those used 
by databases, for example the known Indexed Sequential 
Access Method (ISAM). A catalog can be built as part of a 
?le system or a database as appropriate for the desired 
method of access. As an example of a database, Access by 
Microsoft Corp. can be used which provides for a data store, 
indexing on multiple keys in order to provide quick access 
to sets of data and methods of performing a query based on 
multiple factors to generate a report. The categories for the 
database may be standard categories within the cataloging 
system and/or categories that are set by the user. For 
example, the database may include categories for cataloging 
the media objects such as particular holidays, vacations, 
locations, dates, and the like. 

[0035] CategoriZation according to the present invention 
contemplates the situation where a user pre-de?nes a set of 
labels representing a collection or category that a media 
object lies in such that a new object is automatically placed 
into one of those collections or categories. If a user does not 
pre-de?ne a set of labels representing collections or catego 
ries, but all objects are automatically placed, the term for the 
placement is known as clustering. An index may be built by 
categorization or by clustering. 

[0036] For purposes of describing the present invention, 
the following terms will be used to represent the cataloging 
of the database. The media objects in the database may be 
arranged in groups called “collections” where the media 
objects in a collection have similar content or relate to 
similar subject matter. For example, the database may 
include collections such as a Holiday collection, a Vacation 
collection, a Birthday collection, a People collection, etc. 
Each collection may include a number of categories. For 
example, the Holiday collection may have a Christmas 
category, a New Year’s category, a Fourth of July category, 
etc. Keywords may be used to indicate what information is 
found in a media object stored under a particular collection 
and/ or category or to index a media object. Of course, it will 
be appreciated by one of ordinary skill in the art that data 
may be arranged differently in databases and other termi 
nology may be used in known systems. However, it will also 
be appreciated by those of ordinary skill in the art, that the 
present cataloging method may be applied to any organizing 
system. The language used herein is only for illustrative 
purposes and is not intended to limit the invention. 
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[0037] According to the present invention, media objects 
may be cataloged (i.e., indexed and put into an organiZed 
format for future reference) based upon correlation of the 
data for the media object and/or data describing the media 
object (metadata) to be stored with known data and meta 
data. The data correlation may be used to automatically 
catalog large amounts of information. For example, a user 
may have accumulated a large number of images taken 
during a vacation. When an image is captured by a digital 
camera, for example, it may include a date and time stamp 
indicating the date and time that the image was captured. If 
the date of the image is the same as the date of other images 
that have been grouped under a particular collection/cat 
egory, then an inference may be made that this particular 
image should also be grouped under the same particular 
collection/category. In other words, if the images were taken 
on the same date, then it is likely that they represent the same 
event. Therefore, it may be inferred that the images be 
cataloged in the same collection/category of the database. 
The same may be true of any media objects. In another 
example, if the location data for an image indicates that it is 
within a few feet of a location of images that were all 
cataloged under a category for Grandmother’s house, an 
inference may be made that this image should also be 
cataloged under the category for Grandmother’s house. 
Commonality between media objects may also be used in 
arriving at an inference as to how a media object should be 
cataloged. For example, if a number of images were cap 
tured on a particular day and a group of them include images 
of a particular person, then an inference may be made that 
these images should be grouped together. 

[0038] Cataloging according to the present invention 
involves taking known data that has been associated with 
attributes and labeled, for example, with “Grandmother’s 
house” and using that known data to infer a label for other 
data. As demonstrated by the foregoing examples, the inven 
tion utiliZes image data and metadata for a media object to 
make inferences based on known data and metadata, and 
then performs cataloging based upon the inferences. The 
cataloging may, on occasion, require input from the user to 
con?rm a particular inference. Therefore, according to the 
present invention, cataloging of media objects in a database 
may be substantially automatic. 

[0039] The cataloging method according to the present 
invention essentially involves four phases: data collection, 
data correlation, data re?nement and data compaction. Each 
of these phases may be performed independently or in 
combination, at the same time, or at different times, and on 
one or more devices or databases. They may also be per 
formed multiple times and in different orders of performance 
to achieve the desired results. 

[0040] Data collection includes gathering ancillary data 
before, during or after the capture of a media object. This 
may be done automatically or manually, and may be related 
to or result from another media object capture. The data may 
include information added by the user via an input device 
such as a keyboard, or it may be supplied from other external 
devices. For example, information from a GPS device 
indicating the location where the image was captured may 
be added, or audio may be added from memory or an 
external device. The user may add a textual description of 
the image. The ancillary data may be stored along with the 
media object. The media object database may be physically 
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the same or different from the database for storing the 
information concerning the media object. Underlying data 
base technologies can include any general database, for 
example SQL Server, Access or Exchange provided by 
Microsoft Corp. and as knoWn in the art. 

[0041] A simple example of data collection may be record 
ing the date and time of a photograph being taken. In another 
example, audio may be sampled before, during, and after the 
photograph for later analysis. For instance, a photograph 
taken at a birthday party may have “Happy Birthday” sung 
before and after a photograph is taken. In addition, the 
ancillary data may be obtained from another media object 
based upon an inference, as discussed beloW. 

[0042] Data correlation is the mechanism by Which one or 
more pieces of data from the data collection phase are 
integrated and synthesiZed to form neW data that may be 
used later to identify, organiZe, and search media objects. 
For example, by correlating GPS and date information, those 
photographs that Were taken at a similar time and place may 
be detected. This may involve using an inexact search 
technique. Inexact searches can be performed using a variety 
of technologies, as is knoWn to one skilled in the art. For 
example, techniques from information retrieval, inexact 
logic, or probabilistic searches may be used. In the birthday 
example noted above, data correlation may assist in deter 
mining Which photograph Would be associated With the 
“Happy Birthday” recording. In a batch-type process, each 
media object may be processed to determine hoW it should 
be cataloged. On the other hand, the media objects may be 
processed by determining all media objects relating to a 
particular event, time, location, etc. The correlation may be 
performed in a netWork environment to accommodate access 
to knoWn information. 

[0043] Data re?nement relates to the process of managing 
and extending the data correlation process to ?nd more 
meaningful data and to reject false correlations. This may 
involve querying the user to determine the most appropriate 
correlation. For example, if audio is captured in the time 
betWeen tWo meetings, a query to the user may request 
identi?cation of Whether the audio is related to the ?rst or 
second meeting, or neither. Another example Would be to 
reject the correlation betWeen images taken by tWo cameras 
during the same period of time, but at very different loca 
tions. Data re?nement may also be performed based on the 
past action of the user on similar data. Another possibility 
includes enabling the user to manually set the appropriate 
correlation. According to the present invention, information 
concerning Whether the media object Was manually or 
automatically cataloged may also be stored. When a media 
object has been cataloged manually, it may be assumed that 
it has been processed correctly. 

[0044] Data compaction relates to the process of removing 
redundant and/or useless data. Once an image is properly 
cataloged, indexed, and stored, much of the data used for 
cataloging may no longer be useful. As there can be a large 
amount of captured and inferred data, this phase may save 
a signi?cant amount of storage space. The four most com 
mon means of doing this are linking (i.e., replacing duplicate 
information With a reference to that information in a com 

mon location), tokeniZing or compressing (i.e., replacing 
data With a smaller, lossless representation), and hashing 
(replacing data With a unique identi?er, from Which the 
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original data cannot be reconstructed). Each of these tech 
niques is Well knoWn in the art. 

[0045] FIG. 2 is a ?owchart that illustrates an example of 
the steps for performing a method according to an aspect of 
the present invention. Collections and categories of the 
database may be standard as provided With the system. In 
addition, the user may add collections and categories to 
personaliZe the database. In step S200, a media object is 
captured, including any metadata and/or ancillary data that 
may be associated With the media object. The cataloging 
process is initiated in step S201. The cataloging method may 
be any one of a number of knoWn methods that may be 
enhanced by the method according to the present invention. 
The processing may be performed on a server, on the capture 
device, personal computer and the like. The cataloging 
process according to the present invention may include 
processing the media object With respect to time, date, 
and/or location, for example. The processing may include 
comparing the relevant data With threshold data or perform 
ing an inexact search using knoWn techniques, as shoWn in 
step S202. The data correlation process performed in step 
S202 results in a pruned list of media objects in step S203. 
The pruning may require querying the user to determine the 
most appropriate correlation of the data. In step S204, an 
inference may be made With respect to cataloging the media 
object based upon the data for the media objects in the 
pruned list. The media object may be cataloged in step S205 
based upon the inference made in step S204. The ?lename 
may be used to index the media object in the database. For 
example, the terms of the ?lename may be used as keyWords 
to search the database. Alternatively, any appropriate knoWn 
indexing may be used to search the database. Once the 
media object is properly stored, cataloged and indexed, step 
S206 may be performed to remove redundant or useless data 
in order to reduce the amount of required storage space for 
the media object. As noted above, any one of a number of 
knoWn techniques may be used to perform step S206, such 
as linking, tokeniZing or compressing and hashing. Finally, 
in step S207, the information for the image may be updated 
to indicate that the image Was cataloged based upon an 
inference. 

[0046] FIG. 3 shoWs an additional level of processing 
according to another aspect of the present invention. More 
particularly, steps S300-S303 in FIG. 3 correspond to steps 
S200-S203 in FIG. 2. HoWever, in step S304 of FIG. 3, 
information in a global calendar may be used to catalog the 
media object. For example, the processing in steps S300 
S303 may generate a pruned list of images at a particular 
location. Therefore, it may be inferred that the media object 
to be cataloged is also an image taken at the particular 
location. In addition, date information for the image may be 
compared With dates in the global calendar lookup in step 
S304. If the date of the image corresponds to January 1st, it 
may be further inferred in step S305 that the image at the 
particular location Was taken on NeW Year’ s Day. The image 
may then be properly cataloged in step S306 based upon this 
additional inference. Once the media object is cataloged in 
step S306, redundant or useless information may be 
removed in step S307. 

[0047] In FIG. 2, the cataloging may be performed With 
respect to media objects that are stored in the user’s database 
of media objects. HoWever, it may be desirable to utiliZe 
information other than that found in the user’s database to 
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automatically catalog a media object. In FIG. 3, the use of 
the global calendar lookup enables the cataloging process to 
utilize information other than that found in the user’s 
database to catalog the image. Similarly, information in a 
global map lookup, global address book, phonebook etc., 
may be useful in cataloging and indexing a media object. Of 
course, local lookups may also be possible. It Will be 
appreciated by those of ordinary skill in the art that many 
other types of “lookups” may be possible for performing the 
method according to the present invention. 

[0048] FIG. 4 shoWs another aspect of the present inven 
tion. Steps S400-S403 in FIG. 4 correspond to steps S200 
S203 in FIG. 2. In step S404, the media object may be 
processed to determine common features betWeen the media 
object and media objects obtained in step S403. For 
example, the pruned list in step S403 may represent the 
images obtained in the last day. In step S404, the image to 
be cataloged may be processed With respect to the images in 
the pruned list to ?nd common features. In this example, it 
may be determined that the images all contain a particular 
person. An inference may then be made in step S405 that the 
image should be cataloged under the people collection in the 
category corresponding to the particular person. In step 
S406, the image may be cataloged according to the inference 
in step S405. Finally, in step S407, redundant or useless 
information may be removed. 

[0049] A particular example Will be described With refer 
ence to FIG. 5. Once again, the example is directed to 
cataloging images through the use of categorization algo 
rithms. HoWever, as stated above, the examples set forth 
herein are for illustrative purposes only and those of ordi 
nary skill in the art Will appreciate that any media object(s) 
may be cataloged according to the present invention. Refer 
ring to the example in FIG. 5, a user may have accumulated 
a large number of images taken during the Christmas holi 
days. Information for these images may be used to distin 
guish them from other images so that they can be organized 
together in a database. A holiday collection may be arranged 
in the database having categories corresponding to particular 
holidays, respectively. One holiday category may corre 
spond to “Christmas.” Images that Were captured on Decem 
ber 24th or December 25th may be organized under the 
“Christmas” category. 

[0050] In step S500, an image is captured along With any 
data that may be associated With the image, including data 
added by the user or data supplied from some other external 
source or device. In the current example, the date Will be 
used for organizing the images. In step S501, the cataloging 
process is initiated. More particularly, in step S502, the date 
on Which the image Was captured may be detected. In step 
S503, the date is compared With the date in a global calendar 
lookup. In step S504, it is determined Whether the date on 
Which the image Was captured is December 24th. If the 
image Was captured on December 24th, in step S505 an 
inference may be made that the image should be cataloged 
in the Christmas category of the Holiday collection. In step 
S506, the image may be cataloged based upon the inference. 
In step S507, redundant or useless information may be 
removed. If the date of the image does not correspond to 
December 24th, it is determined in step 508 Whether the date 
corresponds to December 25th. If the ansWer is Yes in step 
S508, then steps S505-S507 are performed. If the ansWer in 
step S508 is No, then other processing is performed. In this 
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example, in step S509, other media objects captured on the 
same date on Which the image Was captured are detected to 
arrive at a pruned list in step S510. An inference may be 
made in step S511 as to hoW to catalog the image based upon 
the information for the media objects in the pruned list. The 
image may then be cataloged in step S512 based upon the 
inference. Finally, step S507 may be performed to remove 
redundant or useless data. Once the image is stored in a 
particular category, the ?lename may be used as keyWord(s) 
for indexing the image in the database. Of course, one of 
ordinary skill in the art Will appreciate that any appropriate 
indexing method may be used. 

[0051] Referring to FIG. 6, once the inference is made in 
step S605 that the image should be organized With Christmas 
images, the image may be properly cataloged in step S606. 
The information for the image may be updated to indicate 
that the image Was cataloged based upon an inference in step 
S607. The identi?cation of inferred data may indicate that 
there is a certain level of unreliability of the information as 
compared to manually indexing the media object. Steps 
S600-S604 and steps S609-S613 are the same as steps 
S500-S504 and S508-S512 in FIG. 5. 

[0052] In another example, the date and location may be 
correlated to organize images, as shoWn in FIG. 7. In step 
S700, an image is captured along With any data that may be 
associated With the image, including data added by the user 
or data supplied from some other external source or device. 
The cataloging process is initiated in step S701. In step 
S702, it is determined Whether date information is available. 
If the ansWer in step S702 is Yes, then the date is detected 
in step S703. The date is then compared With a date range 
corresponding to the user’s vacation, for example, in step 
S704. If the date is Within the vacation range, then process 
ing continues to step S705. In step S705, all of the images 
having the same date as the detected date are obtained from 
the database and added to the pruned list in step S706. If the 
ansWer in step S704 is No, then processing ends. 

[0053] Ifthe ansWer in step S702 is No, then in step S713, 
it is determined Whether location information is available. If 
the ansWer in step S713 is Yes, then the location information 
for the image is detected in step S714. In step S715, it is 
determined Whether the location information is Within ?fty 
miles of the vacation location. If the ansWer in step S715 is 
Yes, then processing continues to step SS716. If the ansWer 
in step S715 is No, the process ends. In step S716, all of the 
images at the detected location are detected. In step S706, all 
of the detected images are added to the pruned list. If the 
ansWer in step S713 is No, then other cataloging processes 
are performed. In this example, the image may be compared 
With other media objects to detect common features betWeen 
the image and any of the stored images in step S717. The 
images that include common features may be added to a 
pruned list in step S718. An inference may be made in step 
S719 as to hoW to catalog the image based upon the 
information for the media objects in the pruned list. The 
image may then cataloged in step S720 based upon the 
inference, and processing continues at step S711. 

[0054] In step S707, the images in the pruned list are 
processed to determine those images having common fea 
tures With the image to be cataloged. In step S708, an 
inference is made on hoW the image should be cataloged 
based upon the information obtained in step S707. In step 
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S709, date or location information may be added to infor 
mation for the media object if either of this data is missing. 
In step S710, the image may be cataloged. In step S711, 
redundant or useless data may be removed. Finally, in step 
S712, the media object may be ?agged as having been 
cataloged based upon inference(s). 

[0055] At present, ?les in an operating system may be 
retrieved by searching by date, by ?le siZe, last modi?ed, etc. 
It Would be helpful to enable a user to search a database by 
location or category, for example. For example, a user may 
Want to search a database of images by searching all of the 
images taken at Grandparents’ house. According to an 
aspect of the present invention, even if there is no index for 
images taken at Grandparents’ house, the search may be 
performed by going through all of the images and determin 
ing Which images have a GPS location corresponding to the 
location of Grandparents’ house. Alternatively, the search 
may be performed by determining Which photos Were taken 
during a trip to the Grandparents’ house as listed in a local 
calendar. Therefore, according to an aspect of the present 
invention, searches may be done on the ?y just as an 
indexing system or done as a Way of setting up a search. 

[0056] Referring to FIG. 8, an example of searching and 
retrieving data from a database according to an aspect of the 
present invention Will be described. The search may be 
performed using a general search engine, or it may be 
limited to a local database. In step S800, a search term is 
identi?ed, e.g., St. Patrick’s Day, March 17th, etc. In step 
S801, a reference lookup is performed via a table of refer 
ences. In the present example, the reference lookup may 
include looking up March 17, Leprechaun. In step S802, a 
full search may be performed based on references obtained 
from reference lookup on step S801. The list of hits is 
displayed in step S803. The list may then be pruned in step 
S804 according to knoWn pruning techniques. For example, 
the list may be pruned to remove duplicates. The resulting 
search list is displayed in step S805. 

[0057] Another example of automatically organiZing 
media objects Will noW be described. Once again, the 
embodiment Will be described With respect to the example of 
still images, and organiZation is based upon creation date or 
color. HoWever, the embodiment may be implemented With 
any media object and based upon some other criteria other 
than time or color. 

[0058] According to this aspect of the invention, media 
objects, such as still images, are automatically organiZed 
into various collections by clustering images that are taken 
near each other in time. The images in each collection often 
tend to be thematically related, in addition to temporally 
related. A user interface in this embodiment may include one 
image per collection, Where the image is shoWn to the user. 
If the user is searching for an image, the user vieWs the 
images respectively representing collections of images, and 
selects a collection that appears to relate to the desired 
image. Once a collection is selected, the images correspond 
ing to the collection are shoWn to the user. In this Way, the 
user can quickly ?nd a desired image. 

[0059] The process for automatically organiZing media 
objects, such as still images, into various collections accord 
ing their creation times Will be described With reference to 
FIG. 9. In step 900, the images in some predetermined 
directory structure, such as the “My Pictures” directory 
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under the Windows@ operating system (OS), for example, 
are sorted in ascending order by creation date. In step S901, 
a variable denoted “lasttime” is set to effective negative 
in?nity (e.g., a quantity less than the earliest date repre 
sented under the OS). An empty current collection is created 
in step S902. The ?rst (earliest created) image is selected for 
processing in step S903. Of course, processing could be 
performed beginning With the latest (last created) image. 
The creation time of the current image is compared to the 
lasttime variable in step S904. If the difference betWeen 
these tWo times is less than X hours, for some value of X, 
the tWo images are placed in the same collection. The value 
of X may be set by the user to any suitable time such as 1 
hour, 24 hours, 15 minutes, etc. The shorter the time set for 
X, the more collections are created, Which Will tend to be 
more thematically related, but Will require the user to scan 
through more collections. A default value for X may be set 
and the user may adjust the default value as desired. If the 
ansWer in step S904 is Yes, then the image is stored in the 
current collection in step S905. If the ansWer in step S904 is 
No, then the current image is not stored in the current 
collection. Rather, a neW empty current collection is created 
in step S910, and processing continues to step S905. 

[0060] In step S906, the lasttime variable is updated to 
re?ect the creation date of the current image stored in the 
current collection. In step S907, it is determined Whether the 
current image is the last image in the sorted list of images. 
When the ansWer in step S907 is No, then the next image in 
the sorted list is selected in step S911 and processing returns 
to step S904. If the ansWer in step S907 is Yes, then a 
representative image for the current collection is selected in 
step S908. The images in each collection may be sorted in 
order of creation time. The representative image for each 
album may be the image With the median creation time, i.e., 
the picture in the middle of the list of images in the 
collection sorted based upon creation time. Finally, in step 
S909, the vieW of the collection is generated. 

[0061] More speci?cally, referring again to S903, it is 
desirable that the threshold X not be a constant, but rather be 
computed adaptively based on the differences in creation 
time of temporally nearby images. AlloWing the threshold X 
to be computed adaptively provides an advantage that the 
threshold Will adapt to the typical behavior of the user and 
Will identify the unusual temporal gaps betWeen photo 
graphs. 
[0062] The adaptive threshold is determined by the fol 
loWing formula: 

[0063] In Formula 1, i indexes the media objects, (for 
example, photographs) in order of creation time, ti is the 
creation time of photograph i, and Xn is the threshold that is 
compared to the difference betWeen th and tn+l. Formula 1 
thus computes a running average of the log time gaps 
betWeen photographs, in the example. If the indices i in the 
sum access creation times that do not exist for a media 
object, then the sum only runs over indices i that do, in fact 
exist. As a result, the value in the denominator, 20, is 
reduced to the number of terms in the sum. 










