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(57) ABSTRACT 
A method for associating event times or time periods With 
digital images in a collection for determining if a digital 
image is of interest, includes storing a collection of digital 
images each having an associated capture time; comparing 
the associated capture time in the collection With a special 
event time to determine if a digital image in the collection 
is of interest, Wherein the comparing step includes calcula 
tion of a special event time associated With a special event 
based on the calendar time associated With the special event 
and using such information to perform the comparison step; 
and associating digital images of interest With the special 
event. (21) Appl. No.: 11/178,992 
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IDENTIFYING COLLECTION IMAGES WITH 
SPECIAL EVENTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] Reference is made to commonly assigned US. 
patent application Ser. No. 11/116,279, ?led Apr. 28, 2005, 
entitled “Using Time in Recognizing Persons in Images” by 
Gallagher et al and US. patent application Ser. No. 
?led Jun. 2, 2005, entitled “Using Photographer Identity to 
Classify Images” by Gallagher et al, the disclosures of Which 
are incorporated herein. 

FIELD OF THE INVENTION 

[0002] The present invention related to an improved Way 
to identify digital images from a collection, making use of 
special events. 

BACKGROUND OF THE INVENTION 

[0003] With the advent of digital photography, consumers 
are amassing large media collections of digital images and 
videos. For purposes of this description, the term “images” 
Will be understood to include both still images and “videos” 
Which are a collection of image frames, often having asso 
ciated audio stream. Therefore, an image collection can 
contain images or videos or both. The average number of 
images captures With digital cameras per photographer is 
still increasing each year. As a consequence, the organiza 
tion and retrieval of images and videos is already a problem 
for the typical consumer. Currently, the length of time 
spanned by a typical consumer’s digital image collection is 
only a feW years. The organiZation and retrieval problem 
Will continue to groW as the length of time spanned by the 
average digital image and video collection increases. 

[0004] The automatic organiZation of a media collection, 
either as an end in itself or for use in other applicationsihas 
been the subject of recent research. Relatively sophisticated 
image content analysis techniques have been used for image 
indexing and organiZation. For image indexing and retrieval 
applications, simple text analysis techniques have also been 
used on text or spoken annotations associated With indi 
vidual images or videos. The recent research has involved a 
number of techniques and tools for automatic albuming of 
images and videos. 

[0005] Date and time information from the camera has 
been used to perform event segmentation, as for example 
described in US. Pat. No. 6,606,411 by Loui and Pavie. An 
event consists of a set of images of videos related to a 
common event, for example “trip to the beach.” 

[0006] US. Pat. No. 6,810,146 by Loui and Stent, 
described extracting certain types of information from spo 
ken annotations, or the transcriptions of spoken annotations, 
associated With photographs, and then using the results to 
perform event segmentation, identi?cation, and summariZa 
tion. 

[0007] Certain applications alloW for vieWing images on a 
timeline. In essence, the images can be vieWed or sorted into 
consecutive order based on the image capture time. For 
example, the application Picasa 2, distributed by Google, 
has a timeline vieW Where groups or sets of images and 
videos are shoWn to the user and each image set has an 
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associated time (eg “April 2005”). In addition, the Adobe 
application Album 2.0 has a calendar vieW Where calendar 
pages are shoWn and small versions of images captured on 
a speci?c calendar date are shoWn on that date. In each case, 
the softWare groups images related by capture time into sets. 
HoWever, the sets of images are not labeled With meaningful 
names other than the capture date or date range. Thus, the 
only calendar information used by these applications is the 
day, month, and year. They do not use any occasion (e.g. 
Thanksgiving) or appointment (e.g. vacation trip to Florida) 
information to label the images With meaningful names. 

[0008] Furthermore, US. Pat. No. 6,108,640 describes a 
method for determining periodic occasions such as holidays. 
HoWever, there is no description of assigning meaningful 
labels to images or sets of images. 

[0009] In UK Pat. Application GB2403304A, RoWe 
describes a method of labeling images With labels based on 
the image capture dates corresponding to national events for 
later use in text-based search and retrieval of images. This 
method cannot provide for the fact that for many people, 
many national holidays are not observed. For example, feW 
people actually celebrate Groundhog Day. Subsequent 
searches by a user for images of “groundhogs” Would return 
images captured on February 2. Furthermore, since may 
consumer images are taken on occasions that are not asso 

ciated With national holidays (such as the birthdays of family 
members, or vacation trips), this method cannot provide 
useful labels for most consumer photos. 

[0010] In US. Patent Application Publication 
US20040201740A1, Nakamura and Gibson describe a 
method of placing images into storage locations based on 
calendar information. Their method does not provide for 
automatic annotation of images. 

[0011] In US. Pat. application Publication 
US20050044066 A1, Hooper and Mao describe a calendar 
based image asset organiZation method. Their method 
alloWs people to indicate via a graphical user interface a date 
range of interest. Images captured during that date range are 
then retrieved for the user. The method does not provide for 
automatic annotation of images. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention to provide an 
improved Way of identifying digital images of interest from 
a collection of digital images. 

[0013] This object is achieved by storing a collection of 
digital images or videos or both each having an associated 
capture time; comparing the associated capture time in the 
collection With a special event time to determine if a digital 
image or video in the collection is of interest, Wherein the 
comparing step includes calculation of a special event time 
associated With a special event based on the calendar time 
associated With the special event and using such information 
to perform the comparison step; and associating digital 
images and videos of interest With the special event. 

[0014] Another object of the present invention is to pro 
vide an improved Way to labeling digital images captured by 
a digital capture device. 

[0015] This object is achieved by transferring and storing 
calendar information in a digital camera device, the calendar 
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information including occasion or appointment information, 
capturing and storing a digital image in the digital camera 
device, determining a capture time for the captured digital 
image, automatically comparing the capture time With the 
calendar information to determine a special event label, and 
storing the special event label in association With the cap 
tured digital image. 

[0016] It has been found that digital images of interest can 
be effectively searched in a collection of digital images using 
special event information that has associated event time or 
time period information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above-mentioned and other features and 
objects of this invention and the manner of attaining them 
Will become more apparent and the invention itself Will be 
better understood by reference to the folloWing description 
of an embodiment of the invention taken in conjunction With 
the accompanying ?gures Wherein: 

[0018] FIG. 1 is a schematic diagram of computer system 
that can implement the present invention; 

[0019] FIG. 2 is a How chart of an embodiment of the 
present invention; 

[0020] FIG. 3 is a more detailed ?oW chart of an embodi 
ment of the present invention; 

[0021] FIG. 4 is graph representation of a calendar time 
(cross hatch region) and a special event time (line) associ 
ated With the special event Christmas; 

[0022] FIG. 5 is a How chart of an embodiment of the 
present invention; 

[0023] FIG. 6 is a How chart of a further embodiment of 
the present invention; 

[0024] FIG. 7 is a How chart of yet another embodiment of 
the present invention; 

[0025] FIG. 8 is a How chart of another embodiment of the 
present invention; 

[0026] FIG. 9 is a How chart of a still further embodiment 
of the present invention; 

[0027] FIG. 10 is a block diagram of a camera phone 
based imaging system that can implement the present inven 
tion; 
[0028] FIG. 11 is a How chart of yet another embodiment 
of the present invention; 

[0029] FIG. 12 is a How chart of a still further embodiment 
of the present invention; and 

[0030] FIG. 13 is a How chart of an additional embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] In the folloWing description, some embodiments of 
the present invention Will be described as softWare pro 
grams. Those skilled in the art Will readily recogniZe that the 
equivalent of such softWare can also be constructed in 
hardWare. Because image manipulation algorithms and sys 
tems are Well knoWn, the present description Will be directed 
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in particular to algorithms and systems forming part of, or 
cooperating more directly With, the method in accordance 
With the present invention. Other aspects of such algorithms 
and systems, and hardWare or softWare for producing and 
otherWise processing the image signals involved thereWith, 
not speci?cally shoWn or described herein can be selected 
from such systems, algorithms, components, and elements 
knoWn in the art. Given the description as set forth in the 
folloWing speci?cation, all softWare implementation thereof 
is conventional and Within the ordinary skill in such arts. 

[0032] The present invention can be implemented in com 
puter hardWare and computeriZed equipment. For example, 
the method can be performed in a digital camera (as Will be 
described later in reference to FIG. 10), a digital printer, on 
an intemet server, on a kiosk, and on a personal computer. 
Referring to FIG. 1, there is illustrated a computer system 
for implementing the present invention. Although the com 
puter system is shoWn for the purpose of illustrating a 
preferred embodiment, the present invention is not limited to 
the computer system shoWn, but can be used on any elec 
tronic processing system such as found in digital cameras, 
home computers, kiosks, retail or Wholesale photo?nishing, 
or any other system for the processing of digital images. The 
computer system includes a microprocessor-based unit 20 
(also referred to herein as a digital image processor) for 
receiving and processing softWare programs and for per 
forming other processing functions. The digital image pro 
cessor 20 processes images from image capture devices 10 
such as cameras, scanners, or computer image generation 
softWare. The digital image processor 20 can be used to 
process digital images to make adjustments for overall 
brightness, tone scale, image structure, etc. of digital images 
in a manner such that a pleasing looking image is produced 
by an image output device. The digital image processor 20 
interfaces With the general control computer 40 (also a 
microprocessor based unit) for exchanging data and com 
mands. The general control computer 40 and the digital 
image processor 20 can be tWo different microprocessors, or 
the functions of each can be performs by a single physical 
microprocessor. The digital image processor 20 often out 
puts an image to an image output device 30 for example a 
printer for displaying the image. A display device 50 is 
electrically connected to the digital image processor 20 for 
displaying user-related information associated With the soft 
Ware, e.g., by means of a graphical user interface. A key 
board 60 is also connected to the microprocessor based unit 
20 via the general control computer 40 for permitting a user 
to input information to the softWare. As an alternative to 
using the keyboard 60 for input, a mouse can be used for 
moving a selector on the display device 50 and for selecting 
an item on Which the selector overlays, as is Well knoWn in 
the art. Digital images and other data can also be stored on 
an o?line memory device 70 such as an external hard drive, 
?ash media, a drive that Writes to CD-ROM or DVD media, 
or the like. 

[0033] A compact disk-read only memory (CD-ROM) 
Which typically includes softWare programs, is inserted into 
the general control computer 40 for providing a means of 
inputting the softWare programs and other information to the 
general control computer 40 and the digital image processor 
20. In addition, a ?oppy disk can also include a softWare 
program, and is inserted into the general control computer 
40 for inputting the softWare program. Still further, the 
general control computer 40 can be programmed, as is Well 
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known in the art, for storing the software program internally. 
The general control computer 40 can have a network con 
nection, such as a telephone line or wireless connection, to 
an external network such as a local area network or the 

Internet (370 in FIG. 10). 

[0034] Images can also be displayed on the display device 
50 via a Flash EPROM memory card, such as the well 
known PC Card, Compact Flash, SD, MemoryStick cards. 

[0035] The image output device 30 provides a ?nal image. 
The image output device 30 can be a printer or other output 
device that provides a paper or other hard copy ?nal image. 
The image output device 30 can also be an output device that 
provides the ?nal image as a digital ?le. The image output 
device 30 can also include combinations of output, such as 
a printed image and a digital ?le on a memory unit, such as 
a CD or DVD. 

[0036] A digital image includes one or more digital image 
channels or color components. Each digital image channel is 
a two-dimensional array of pixels. Each pixel value relates 
to the amount of light received by the imaging capture 
device corresponding to the physical region of pixel. For 
color imaging applications, a digital image will often consist 
of red, green, and blue digital image channels. Motion 
imaging applications can be thought of as a sequence of 
digital images. Those skilled in the art will recogniZe that the 
present invention can be applied to, but is not limited to, a 
digital image channel for any of the herein-mentioned 
applications. Although a digital image channel is described 
as a two dimensional array of pixel values arranged by rows 
and columns, those skilled in the art will recogniZe that the 
present invention can be applied to non rectilinear arrays 
with equal effect. Those skilled in the art will also recogniZe 
that for digital image processing steps described herein 
below as replacing original pixel values with processed pixel 
values is functionally equivalent to describing the same 
processing steps as generating a new digital image with the 
processed pixel values while retaining the original pixel 
values. 

[0037] It should also be noted that the present invention 
can be implemented in a combination of software or hard 
ware and is not limited to devices that are physically 
connected or located within the same physical location. One 
or more of the devices illustrated in FIG. 1 can be located 
remotely and can be connected via a network. One or more 
of the devices can be connected wirelessly, such as by a 
radio-frequency link, either directly or via a network. 

[0038] The present invention can be employed in a variety 
of user contexts and environments. Exemplary contexts and 
environments include, without limitation, wholesale digital 
photo?nishing (which involves exemplary process steps or 
stages such as ?lm in, digital processing, prints out), retail 
digital photo?nishing (?lm in, digital processing, prints out), 
home printing (home scanned ?lm or digital images, digital 
processing, prints out), desktop software (software that 
applies algorithms to digital prints to make them better4or 
even just to change them), digital ful?llment (digital images 
inifrom media or over the web, digital processing, with 
images outiin digital form on media, digital form over the 
web, or printed on hard-copy prints), kiosks (digital or 
scanned input, digital processing, digital or hard copy out 
put), mobile devices (e.g., PDA or cell phone that can be 
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used as a processing unit, a display unit, or a unit to give 
processing instructions), and as a service offered via the 
World Wide Web. 

[0039] In each case, the invention can stand alone or can 
be a component of a larger system solution. Furthermore, 
human interfaces, e.g., the scanning or input, the digital 
processing, the display to a user (if needed), the input of user 
requests or processing instructions (if needed), the output, 
can each be on the same or different devices and physical 
locations, and communication between the devices and 
locations can be via public or private network connections, 
or media based communication. Where consistent with the 
foregoing disclosure of the present invention, the method of 
the invention can be fully automatic, can have user input (be 
fully or partially manual), can have user or operator review 
to accept/reject the result, or can be assisted by metadata 
(metadata that can be user supplied, supplied by a measuring 
device (eg in a camera), or determined by an algorithm). 
Moreover, the algorithm(s) can interface with a variety of 
work?ow user interface schemes. 

[0040] The invention is inclusive of combinations of the 
embodiments described herein. References to “a particular 
embodiment” and the like refer to features that are present 
in at least one embodiment of the invention. Separate 
references to “an embodiment” or “particular embodiments” 
or the like do not necessarily refer to the same embodiment 
or embodiments; however, such embodiments are not mutu 
ally exclusive, unless so indicated or as are readily apparent 
to one of skill in the art. 

[0041] An embodiment of the invention is illustrated in 
FIG. 2. A digital image and video 104 is input to a calendar 
label annotator 114. It should be understood that herein 
when referring to digital images, digital videos, being a 
collection of digital images, are also included. Special 
events from a personal calendar 146 are used by the calendar 
label annotator 114 to annotate the digital images and videos 
in the collection 104. The collection 104 can contain exclu 
sively images, or exclusive videos, or some of each. Result 
ing annotations 118 (equivalently called labels) are stored in 
a database 120. Each annotation 118 can be stored with the 
image (eg in the ?le header) or in a database 120 either 
located with the digital image or video or remotely (eg on 
a computer server). The database 120 can be in any form. In 
addition, the database 120 can be distributed across many 
?les or few ?les. Consequently, the database 120 can be 
queried 122 to ?nd those images and videos 104 containing 
the query special event. For example, a query 122 for images 
of “Daytona Beach” returns query results 124 containing the 
set of digital images or videos 104 with a related annotation 
of “vacation to Daytona Beach.” Then query results 124 can 
be returned. The query results 124 are the set of digital 
images and videos 104 associated with the query special 
event. 

[0042] The digital image and videos from the collection 
104 are passed to a capture time extractor 108. The capture 
time extractor 108 determines the time each digital image or 
video 104 was captured, and outputs image capture times 
112. The image capture time 112 of the digital image or 
video 104 is determined by one of several methods by the 
capture time extractor 108. Typically the capture time is 
embedded in the ?le header of the digital image or video 
104. For example, the EXIF image format (described at 



US 2007/0008321 A1 

WWW.exif.org) allows the image capture device 10 to store 
information associated With the digital image or video 104 
in the ?le header. The “Date\Time” entry is associated With 
the date and time the image Was captured. In some cases, the 
digital image or video 104 results from scanning ?lm or 
prints and the image capture time 112 is determined by 
detection of the date exposed into the image area (as is often 
done at capture time), usually in the loWer right corner of the 
image. The date a photograph is printed is often printed on 
the back of the print. Alternatively, some ?lm systems (such 
as APS) contain a magnetic layer in the ?lm for storing 
information such as the capture date. The capture time 
extractor 108 uses the most appropriate method for extract 
ing the image capture time 112 of the image. Preferably, the 
source of the digital images and videos 104 is a digital 
camera, and the capture time extractor 108 extracts the 
capture time from the ?le information. 

[0043] Note that the image capture time 112 can be a 
precise minute in time, eg Dec. 9, 2000 at 10:00 AM. Or the 
image capture time 112 can be less precise, eg 2000 or 
December 2000. The image capture time 112 can be in the 
form of a probability distribution function eg Dec. 9, 
200012 days With 95% con?dence. The image capture time 
112 is input to the calendar label annotator 114. 

[0044] The personal calendar 146 is preferably a softWare 
application running on a computer that is useful for record 
ing special events. For example, the special events can be 
input to the personal calendar 146 by the user or by others 
or other applications. The special events recorded in the 
personal calendar 146 are of three types; occasions, appoint 
ments, and journal entries. Essentially, the special events are 
labels for blocks of time that are personaliZed to the user (or 
users) of the calendar. For example, Outlook by Microsoft 
and Notes by Lotus are both examples of calendar applica 
tions. The personal calendar 146 can also be an application 
that operates on a handheld device, such as a personal digital 
assistant (PDA) or a cellular telephone camera, as Will be 
described later in reference to FIG. 11. The personal calen 
dar 146 can also be an application that runs on a server and 
is accessed by the user via the Internet. 

[0045] The ?rst type of the three special events recorded 
in a personal calendar 146 is an occasion 142. The occasion 
142 is a periodically occurring special event, celebration, 
religious holiday (?xed or moveable), national holiday, 
festival, or the like. In general, occasions 142 can be 
computed in advance for any time period because math 
ematical formulas are used to determine the date of the 
occasion 142 in each subsequent year, as described by U.S. 
Pat. No. 6,108,640. In general, an occasion 142 is a name 
placed on an entire day. For example, every year Christmas 
is December 25. The occasions 142 celebrated by, observed 
by, or relevant to a particular person depend on a number of 
factors, including geographical, religious, and political fac 
tors. The user can indicate to the personal calendar 146 
Which occasions 142 are relevant for him or her via user 
input 150. The user can select relevant holidays from a list, 
or select betWeen sets of holidays (i.e. Canadian holidays vs. 
American holidays), or indicate the geographic, religious, 
and political factors and have the computer guess at the set 
of relevant occasions to the user, Which can then be re?ned 
through further user input 150. While holidays such as 
Easter, Christmas, Hanukkah and the like are Widely 
observed; most people also celebrate personal occasions 142 
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such as birthday anniversaries, Wedding anniversaries, etc. 
These birthday and Wedding anniversaries can be for the 
user’s family and close friends. The user indicates these 
personal occasions 142 via user input 150 to the personal 
calendar 146. The user can indicate special events by user 
inspection (i.e. selecting from lists of occasions presented to 
the user via the display device 50 as shoWn in FIG. 1) or 
automatically or both. 

[0046] A second type of special event is an appointment 
140. Appointment 140 is a special event describing some 
thing planned to take place in the future that is relevant for 
the user or users of the personal calendar 146. In general, 
appointments 140 are not names placed on an entire day (as 
is the case With occasions). For example, an appointment 
140 can be “doctor appointment at 2” or “MattheW’s cub 
scout meeting at 6 PM” or also “meet Sarah at the Z00 at 4 
PM”. The appointment 140 can span several days or Weeks, 
such as “Camping vacation Aug. 9-14, 2004”. 

[0047] The third type of special event is a journal entry 
144. The journal entry 144 is an entry to the personal 
calendar 146 describing events that have occurred in the past 
(as of the time of entry of the journal entry 144.) For 
example, the special event on Nov. 24, 2004 “Jonah ?rst 
craWled today” is a journal entry because it describes events 
that already took place at the time of entry. Some journal 
entries 144 are quite lengthy, such as a diary Where a user 
enters a feW paragraphs describing the events and re?ections 
of the day. These diary entries are journal entries 144 
because they are associated With a particular calendar time, 
and are related to events associated With that calendar time. 
A modern form of the diary is a blog (or Weblog) that alloWs 
users to keep an on-line diary on the Internet (e.g. WWW 
.blogger.com.) 

[0048] Each special event has an associated calendar time. 
As previously stated, the calendar time associated With an 
occasion 142 is a single day. The calendar time associated 
With an appointment 140 can be a precise moment in time or 
a range of time. The range of time can be any length; 
seconds, minutes, days or Weeks long for example. In fact, 
the calendar time associated With an appointment 140 can 
have only a starting time indicated (e.g. “doctor appointment 
at 2”). In this case, the appointment 140 ending time is 
estimated (eg to be 2 hours long). The journal entry’s 
associated calendar time can be a precise moment in time or 
a range of time. The calendar time associated With a special 
event can be in the form of a probability distribution 
function eg a normal distribution centered on Dec. 9, 2000 
at 10:00 AM With standard deviation of 2 days. 

[0049] The calendar label annotator 114 compares the 
image capture time 118 With the special event times from the 
personal calendar 146. Special event times Will be described 
further herein beloW. The calendar label annotator 114 can 
reside on a camera, a personal computer, a server, a cellular 
telephone, a PDA, or the like. The calendar label annotator 
114 determines digital images and videos of interest from 
the collection 104 by comparing the associated image cap 
ture times 112 With the special event times associated With 
special events. Each digital image or video of interest is then 
associated With its corresponding special event, preferably 
by producing an annotation 118 stored in a database 120 
indicating that the digital image or video 104 is associated 
With the special event. 
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[0050] FIG. 3 shows a more detailed vieW of the calendar 
label annotator 114. The event processor 152 processes the 
special events from the personal calendar 146. The special 
events from the personal calendar 146 each have an asso 
ciated calendar time, as previously described. In addition, 
the special events can have other information from user 
input 150. For example, each special event can have labeled 
Whether it is an “imaging event” or not by the user. An 
imaging event is a special event that might correspond to 
digital images or videos 104 in the user’s digital image and 
video collection 104. For example, the appointment “Vaca 
tion to the Beach” from Aug. 12-19, 2005 probably is an 
imaging event, While the appointment “dentist” at 4:00 Aug. 
2, 2005 probably is not. 

[0051] The event processor 152 determines a special event 
time for each special event. The special event time related to 
the calendar time associated With the special event, but 
generally has a broader time span to account for the fact that 
images related to a special event need not occur during the 
calendar time associated With the special event. The special 
event time is necessary because it is common for images and 
videos related to a special event to occur slightly before or 
after the calendar time associated With the special event. For 
example, a child’s birthday occasion can be June 26, but the 
birthday party can be held on June 23. As another example, 
it is common that many images relate to Christmas even 
though captured before December 25. Images of setting up 
a Christmas tree, singing Christmas carols, or visiting St. 
Nicolas at the mall can occur days or Weeks prior to the 
calendar time (Dec. 25) associated With the special event 
occasion of Christmas. The event processor 152 sets a 
special event time for each special event using user input 
150 or a rule-based system. As With the image capture time 
112 and the calendar time associated With special events, the 
special event time can be a period of time or represented as 
a probability distribution function. For example the user can 
indicate that the special event time associated With Christ 
mas is the period of time beginning on Dec. 13 and ending 
on Dec. 26. The user can also indicate that the special event 
time for all birthdays is the period of time from 3 days prior 
to 3 days folloWing the calendar time of the birthday. For 
example, FIG. 4 shoWs an illustrative plot of the calendar 
time and the special event time associated With Christmas 
2004. The calendar time is shoWn as a hatched area and the 
special event time is shoWn With a line. If the user does not 
indicate special event times, then the folloWing default rules 
are used to determine the special event time from the 
calendar time for a special event: 

Appointments: a = b = 0.1 (qiw) 

Journal Entries: a = b = 0 

Occasions: 

Birthdays/anniversaries a = b = 3 days 

Christmas a = 20 days, b = 1 day 

Other occasions a = b = 1 days 

The special event time is computed as a time period begin 
ning at time W—a, and ending at time q+b, Where W is the 
beginning of the calendar time associated With the special 
event (or 5% of the calendar time When the calendar time is 
a probability distribution function p(x)), and q is the end of 
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the calendar time associated With the special event (or 95% 
of the calendar time When the calendar time is a probability 
distribution function p(x)). 

[0052] By inspection of the equations, it can be seen that 
the special event time associated With a special event is 
calculated from the calendar time associated With the special 
event. 

[0053] The collection of special event times, Whether 
automatically generated or manually entered, is a list of 
special event times. 

[0054] Referring again to FIG. 3, the event processor 152 
also determines the likelihood that special events from the 
personal calendar 146 are imaging events as previously 
mentioned. This determination can be based on user input 
150 Where the user indicates Whether an event is an imaging 
event or not. Furthermore, in the absence of user input 150, 
the event processor 152 can automatically determine the 
likelihood that a special event is an imaging event. This is 
accomplished by collecting the images collections and per 
sonal calendars from a large number of people and manually 
determining the relationships betWeen images and videos in 
the collection 104 and special events in the calendar. The 
likelihood that special events are imaging events can there 
fore be learned in such fashion using Well-knoWn machine 
learning techniques. For example, it is extremely rare that 
images in a collection 104 correspond to appointments for 
medical treatment such as doctor and dentist visits. There 
fore, the event processor 152 assigns a likelihood to each 
special event indicating the likelihood that the special event 
is an imaging event. The likelihood can be a probability or 
can be a binary ?ag. This ?ag is used to improve the 
accuracy of the annotation provided by the present inven 
tion. For example, images that happen by coincidence to 
have an image capture time 112 also corresponding to a 
special event time Would normally be incorrectly annotated 
by the special event name. For example, a doctor appoint 
ment ended earlier than expected, then the person Walked to 
a park and photographed ducks. The images of ducks Would 
erroneously be associated With the annotation “Doctor 
Appointment” Were it not that the event processor 152 
determined that the doctor appointment is not an imaging 
event.) 
[0055] The event processor 152 outputs a special event list 
154. The special event list 154 is a list of special events 
including the name of the special event, the associated 
calendar time, and the associated special event time. The 
special event list 154 also indicates the likelihood that each 
special event is an imaging event as previously mentioned. 
Additional information such as the people present at the 
special event, the location of the special event (eg my 
house, the park, Erie, Pa., etc.) can also be included for 
special events in the list. 

[0056] The time comparer 156 compares the associated 
capture times for the digital images and videos in the 
collection 104 With a special event time or time period to 
determine digital images and videos of interest 158. Digital 
images and videos of interest 158 are those images and 
videos from the digital image and video collection having an 
image capture time 112 coincident With the special event 
time associated With a special event. For example, an image 
captured on Dec. 24, 2004 is an image of interest 158 
associated With the special event occasion Christmas When 
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the special event time associated With the occasion Christ 
mas is as shoWn in FIG. 4. The image Would then receive the 
annotation 118“Christmas” that Would be stored in associa 
tion With the image in a database 120. Then, When a user 
places a query 122 for images of “Christmas”, the database 
120 is searched by Well-known techniques and the afore 
mentioned image With image capture time 112 of Dec. 24, 
2004 Will be among the query results 124. The query results 
can then be shoWn on the display device 50 such as shoWn 
in FIG. 1. 

[0057] An annotation 118 associated With a digital image 
or video of interest 158 is special event identi?er informa 
tion and can contain multiple ?elds, such as: the name of the 
special event, the associated calendar time, and the associ 
ated special event time, the number of and identities of 
people present at the special event (eg guest list for a 
birthday party), the location of the special event (eg my 
house, the park, Erie, Pa., etc.). The annotation 118 is 
information related to the special event. Note that the 
annotations 118 made automatically by comparing the image 
capture time to the special event time can be marked in the 
database 120 as being automatically generated. This alloWs 
a user to provide a query 122 and search the database 120 for 
matches considering just manually entered annotations 118, 
just automatically generated annotations 118, or combina 
tions thereof as desired by the user. 

[0058] Not all of the images and videos in the collection 
104 Will have capture times 112 that correspond to special 
event times associated With events in the special event list 
154. In other Words, not all of the digital images and videos 
from the collection 104 Will be images and videos of interest 
158. These images can be shoWn to the user on the display 
device 50 such as shoWn in FIG. 1 for manual labeling. 

[0059] The time comparer 156 can output a con?dence 
score associated With each image of interest 158 that 
depends on both the image capture time 112 of the image of 
interest and the special event time of the special event. 
Preferably, the con?dence score is the value of the p(x) 
evaluated Where x is the image capture time 112 (or mean 
image capture time When the image capture time is a 
probability distribution function). 

[0060] An alternative embodiment is illustrated in FIG. 5. 
In this embodiment, the digital image and video collection 
104 is input to an event clusterer 162 for clustering the 
digital images and videos 104 into event clusters 164 Which 
are mutually exclusive smaller sets of digital images and 
videos 104 according to image content and image capture 
times 112. Each set of digital images and videos 104 
corresponds to a chronologically related segmentation of the 
digital image and video collection 104. In other Words, each 
event cluster 164 contains all images from the digital image 
and video collection 104 captured after the earliest image or 
video in the event cluster and before the latest image in the 
event cluster 164. Commonly assigned U.S. Pat. No. 6,606, 
411 to Loui and Pavie, incorporated herein by reference, 
describes the production of event clusters 164 from a set of 
digital images and videos 104 in detail. 

[0061] The capture time extractor 108 then inputs each 
event cluster 164 and determined the image capture times 
112 associated With each event cluster 164. Preferably, the 
image capture time 112 for a particular event cluster 164 is 
a time period or time range spanning the time betWeen the 
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earliest and the latest image in the event cluster 164. The 
image capture times 112 and the pre-determined groups of 
images and videos called event clusters 164 are input to the 
calendar label annotator 114 along With the personal calen 
dar 146 for producing annotations 118 that are associated 
With the event clusters 164 in a database 120. This altema 
tive embodiment illustrates the utility of the present inven 
tion for annotating groups of images and videos in addition 
to the aforementioned utility of annotating single images and 
videos from a collection of digital images and videos 104. In 
this embodiment, the comparing step performed by the time 
comparer 156 of FIG. 3 includes associating pre-determined 
groups of images With a special event by comparing the 
image capture times 112 associated With groups of images 
With the special event times. 

[0062] A further alternative embodiment is illustrated in 
FIG. 6. In this embodiment, the database 120 containing 
annotations 118 from the calendar label annotator 114 is 
queried 122 by a user to ?nd images of interest. For 
example, the user can search for images of interest by 
entering the query 122 of “mom”. The query 122 is input to 
a keyWord expander 170 Which expands the terms in the 
query 122 by augmenting additional related Words. The 
keyWord expansion can be performed using techniques from 
the ?eld of natural language expansion. For example, the 
database WordNet, maintained by Princeton University and 
available on-line at http://Wordnet.princeton.edu/, can be 
used to determine the Word sense, part of speech, synonyms, 
hyponyms, hypernyms, etc. The keyWord expander 170 then 
outputs an expanded query 172. For example, When the 
query 122 is “mom” the expanded query 172 is “mom”, 
“mother”, and “parent”. Each of the additional query Words 
added by the keyWord expander 170 has an associated 
keyWord score based on the strength of the relationship 
betWeen the additional query Word and the original query 
122. For example, “mother” has a keyWord score of 1.0 
because it is a synonym for “mom” and “parent” has a 
keyWord score of 0.4 because it has a related but not 
equivalent de?nition. The expanded query 172 is used to 
search the database 120 for images and videos having 
annotations related With the expanded query 172 terms. 
Continuing With the example, images and videos With the 
associated annotation “Mother’s Day” Would be detected 
and returned as the query results 124 for displaying to the 
user on the display device 50 such as shoWn in FIG. 1. Query 
results 124 can be sorted according to a relevance score, the 
keyWord score, the capture time of the image or video, 
alphabetically according to the name of the image or video, 
or the like. A user can inspect the results and use manual 
tools to re?ne mistakes made by the automatic retrieval of 
the images and videos. 

[0063] In another example, the query 122 for “animals” is 
processed by the keyWord expander 170 to yield the 
expanded query “creatures”, “Zoo”, and “farm”. When the 
database 120 is searched for relevant images and videos, 
images labeled “Zoo Trip Apr. 6, 2005” are found and 
returned as the query results 124. 

[0064] Annotations 118 stored in the database 120 are 
based on the special event names from the personal calendar 
146. Additional annotations can be generated to store in the 
database from the special event names. Preferably, addi 
tional annotations are hypernyns of the special event names. 


















