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(57) ABSTRACT 

According to one embodiment of the invention, a camera 
captures an image. The image is transmitted to a Server for 
image recognition processing. The camera receives infor 
mation from the Server, including an indication of informa 
tion to Suggest to a user for meta-tagging the image. The 
Suggested information may be based, for example, on a 
comparison of the image with meta-information Stored by 
the Server and/or a database of Stored imageS. The camera 
asks the user if the user would like to meta-tag the image 
with the information. Optionally, the camera receives an 
indication from the user that the user would like to meta-tag 
the image with the Suggested information, and the camera 
meta-tags the image with the information. 

600 

PROGRAM 
6 1 5 

SETTINGS 
DATABASE 6 O O 
IMAGE 

DATABASE 6 5 O 
QUESTION 
DATABASE 630 3 O O 

DETERMINATION CONDITION 
DATABASE 35 635 O 

OUTPUT CONDITION 
DATABASE 640 O 
RESPONSE 
DATABASE 645 O 
EVENT LOG 

650 5 O O 
EXPRING INFORMATION 

DATABASE 65 

  



Patent Application Publication Sep. 9, 2004 Sheet 1 of 21 US 2004/0174434 A1 

CAMERA 

130 

N K ETWOR 120 

100 N 

SERVER 

11 

SERVER 

11 

FIG. 1 

  

    

  

  

    

  



Patent Application Publication Sep. 9, 2004 Sheet 2 of 21 US 2004/0174434 A1 

200 N 

IMAGING COMPUTING 
DEVICE DEVICE 

210 220 

FIG. 2 

300 1. 

IMAGING COMPUTING 
DEVICE DEVICE 

320 330 340 

SERVER 

FIG. 3 

  



Patent Application Publication Sep. 9, 2004 Sheet 3 of 21 US 2004/0174434 A1 

41 O 400 
- 

PROGRAM 
SETTINGS 

DATABASE 420 
COMMUNICATION 

IMAGE PORT 
DATABASE 425 495 

QUESTION 
DATABASE 430 3 O O 

DETERMINATION CONDITION 

DATABASE 435 
PROCESSOR () 

405 
OUTPUT CONDITION 

DATABASE 44 440 O 
RESPONSE 
DATABASE 445 4 5 O 
EVENT LOG 

450 5 O O 
EXPRING INFORMATION 

DATABASE 455 

FIG. 4 

  

  

  

  

  

    

  

    

    

  

  

  

  

  

  

  

  

    

  

  

  

      

    

  



Patent Application Publication Sep. 9, 2004 Sheet 4 of 21 US 2004/0174434 A1 

SERVER 

550 

OUTPUT COMMUNICATION 
DEVICE 20 

540 

MAGING 
PROCESSOR DEVICE 

505 535 

510 

PROGRAM 
515 

FIG. 5 

  



Patent Application Publication Sep. 9, 2004 Sheet 5 of 21 US 2004/0174434 A1 

600 

IMAGE 
SENSOR PROGRAM 61 

5 

SETTINGS 
DATABASE 6 O O 

CONTROL(S ) 
670 IMAGE 

DATABASE 6 525 5 O 
QUESTION 
DATABASE 630 3 O O 

PROCESSOR DETERMINATION CONDITION 
DATABASE 5 O 6 

OUTPUT 
DEVICE OUTPUT CONDITION 

DATABASE 640 O 
RESPONSE 

POWER DATABASE 
SUPPLY 645 O 

EVENT LOG 
650 5 O O 

COMMUNICATION 
PORT EXPRING INFORMATION 

695 DATABASE 655 O 

FIG. 6 

  



US 2004/0174434 A1 Sheet 6 of 21 Sep. 9, 2004 Patent Application Publication 

001_^ 
    

  

  

  

  

  

  

  

  

  

  

  



US 2004/0174434 A1 Sheet 7 of 21 Sep. 9, 2004 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



„ON, 'SEA,öEM INBHW ‘INEAE ?N|1}}OdS W LW EHEM60-8/792||-SETTO 

US 2004/0174434 A1 

* * „SHOOQ100, "SHOOGNI, «Swoodino gosgoodNinowa?y?0-8/7€ZL-SETTO 
06 

Patent Application Publication 

  





US 2004/0174434 A1 

00||_^ 

Patent Application Publication 

    

  

  

  

  

    

  

    

  

      

  

  

  

    

  

  

  

  





G?I ?H 

US 2004/0174434 A1 

NEHWA EW||| WHL NO|1SETTO 

(INOO) OOZI_^ 

Patent Application Publication 

  



Patent Application Publication Sep. 9, 2004 Sheet 13 of 21 US 2004/0174434 A1 

1. 1300 

TIME OF EVENT DESCRIPTION OF EVENT 

1310 1305 

1:33PM 8/3/02 USERTURNS ON THE CAMERA 

1:34PM 8/3/02 CAMERAOUTPUTS QUES-123478-01 TO USER 

1:35PM 8/3/02 USER RESPONDS"INDOORS" TO QUES-123478-01 

CAMERAOUTPUTS QUES-123478-02 BASED ONUSER'S 
1:36PM 8302 RESPONSE TO OUES-123478-02 

1:37PM 8/3/02 USER RESPONDS"FLUORESCENT" TO GUES-123478-02 

CAMERA SETS ITSELF TO"FLUORESCENT LIGHT MODE" 
BASED ONUSERS RESPONSE TO OUES-123478-02 

IMAGE WEDDING-01 IS CAPTURED, BASED ON 
"FLUORESCENT LIGHT MODE SETTINGS 

IMAGE WEDDING-02 IS CAPTURED, BASED ON 
"FLUORESCENT LIGHT MODE" SETTINGS 

CAMERA OUTPUTS OUES-123478-03 BASED ON IMAGE 
WEDDING-02 

1:38PM 8/3/02 

1:40PM 8/3/02 

1:47PM 8/3/02 

1:48PM 8/3/02 

1:49PM 8/3/02 USER RESPONDS"ALICE AND BOB" TO QUES-123478-03 

CAMERAMETA-TAGS MAGE WEDDING-02 BASED 
1:50PM 8302 ONUSERS RESPONSE TO OUES-123478-03 

1:54PM 8/3/02 USERADJUSTS SETINGS ON CAMERAMANUALLY 

1:55PM 8/3/02 IMAGE WEDDING-03 IS CAPTURED 

CAMERAOUTPUTS QUES-123478-04 BASED ON IMAGE 
1:57PM 8/3/02 WEDDING-02 

USER PROVIDES GRAPHICAL RESPONSE 
1:58PM 873/02 TO QUES-123478-04 

CAMERADETERMENES AND STORES FACE 
RECOGNITION TEMPLATE FOR ALICE 

FIG. 13A 

1:59PM 8/3/02 

      

  

  

    



Patent Application Publication Sep. 9, 2004 Sheet 14 of 21 US 2004/0174434 A1 

1350 N 

TIME OF EVENT DESCRIPTION OF EVENT 

1355 1360 
USERTURNS ON CAMERA AND ADJUSTS 

11:35AM 8110/02 SETTINGS ON CAMERA 

11:36AM 8110/02 CAMERAOUTPUTS OUES-123478-01 TO USER 

11:37AM 8110/02 USER RESPONDS"OUTDOORS"TO QUES-123478-01 

CAMERAOUTPUTS QUES-123478-05 BASED ONUSERS 
11:38AM 810/02 RESPONSE TO OUES-123478-01 

11:39AM 8110/02 USER RESPONDS"SUNNY" TO QUES-123478-05 

CAMERA CAPTURES IMAGE BEACHTRIP-04 11:50AM800 AUTOMATICALLYBASED ONACAPTURECONDITION 
w CAMERAOUTPUTS QUES-123478-06 

11:5AM800? . . . . BASED ON MAGE BEACHTrio, 
11:52AM 8110/02 USER RESPONDS"TRUE" TOQUES-123478-06 

CAMERA SETSTSELF TO "SUNNY BEACHMODE" 
11:53AM 8110/02 BASED ONUSER'S RESPONSE TO OUES-123478-06 

- IMAGE BEACHTRP-05 SCAPTURED BASED 
11:56AM 8110/02 ON"SUNNY BEACH MODE SETTINGS 

CAMERAMETA-TAGS IMAGE BEACHTRIP-05 
11:57AM 810/02 AS "SUNNY BEACH" 

12:18PM 8110/02 CAMERAOUTPUTS OUES-123478-07 TO USER 

12:19M 8110/02 USER RESPONDS"15" TO OUES-123478-07 

122PM 100 CAMERAADJUSTS IMAGE RESOLUTION AND COMPRESSION 
SETTINGS BASED ONUSER'S RESPONSE TO OUES-123478-07 

12:24PM 8/10/02 IMAGE BEACHTRIP-06 IS CAPTURED BASED ON REVISED 
IMAGE RESOLUTION AND COMPRESSION SETTINGS 

FIG. 13B 

  

  

  





Patent Application Publication Sep. 9, 2004 Sheet 16 of 21 US 2004/0174434 A1 

1500 1. 

CAPTURE ANIMAGE 

OUTPUT THE QUESTION TO A USER 

FIG. 15 

  



Patent Application Publication Sep. 9, 2004 Sheet 17 of 21 US 2004/0174434 A1 

1600 N 

CAPTURE ANIMAGE 

DETERMINE A CUESTION BASED 
ON THE MAGE 

PERFORMAN ACTION BASED 
ON THE RESPONSE 

FIG. 16 

  



Patent Application Publication Sep. 9, 2004 Sheet 18 of 21 US 2004/0174434 A1 

1700 
N 

CAPTURE ANIMAGE 

TRANSMT THE IMAGE TO A 
SERVER FOR IMAGE RECOGNITION 

PROCESSING 

RECEIVE INFORMATION DETERMINED 
BY THE SERVER BASED ON THE IMAGE 

RECOGNITION PROCESSING 

DETERMINE A QUESTION BASED ON THE 
INFORMATION FROM THE SERVER 

PERFORMAN ACTION BASED ON 
THE RESPONSE 

FIG. 17 

  



Patent Application Publication Sep. 9, 2004 Sheet 19 of 21 US 2004/0174434 A1 

1800 N 

RECEIVE ANIMAGE CAPURED BY 
A USER OF A CAMERA 

DETERMINEAT LEAST ONE OFA 
PLURALITY OF IMAGES META-TAGGED 

BY THE USER 

DETERMINE META-INFORMATION TO 
SUGGEST TO THE USER BASED ON THE 

CAPTURED IMAGE AND THEAT LEAST ONE 
IMAGE META-TAGGED BY THE USER as 

TRANSMIT TO THE CAMERA AN INDICATION 
OF THE META-INFORMATION TO 

SUGGEST TO THE USER 1820 
- 

RECEIVE AN INDICATION OF 
META-INFORMATIONASSOCATED WITH 

THE CAPTURED IMAGE BY THE USER 1825 

FIG. 18 

    

  

  



Patent Application Publication Sep. 9, 2004 Sheet 20 of 21 US 2004/0174434 A1 

1900 1. 

AUTOMATICALLY CAPTURE ANIMAGE 
BASED ON ACAPTURE CONDITION 

DETERMINE A CUESTION 
BASED ON THE IMAGE 

* - OUTPUT THE QUESTION BASED 
ONANOUTPUT CONDITION 

RECEIVE ARESPONSE TO THE QUESTION 
1920 

ADJUST A SETTING ON THE CAMERA 
BASED ON THE RESPONSE 

1925 

FIG. 19 

  



Patent Application Publication Sep. 9, 2004 Sheet 21 of 21 US 2004/0174434 A1 

2000 

/ RECEIVE INFORMATION RELATED 
TO USE OF ANIMAGING DEVICE 

2005 

DETERMINE AN EXPIRATION CONDITION 
FOR THE INFORMATION 

2010 

STORE AN INDICATION OF THE 
INFORMATION ANDAN INDICATION OF 

THE EXPIRATION CONDITION 20 

HAS 
INFORMATION 
EXPRED? 

2020 

PERFORMA SECOND ACTION 
BASED ON THE INFORMATION 

EXPRING 2030 

PERFORMA FIRST ACTION 

FIG. 20 

    

      

  

    

  

  

    

    

  

  

  

  

  

  

  



US 2004/0174434 A1 

SYSTEMS AND METHODS FOR SUGGESTING 
META-INFORMATION TO A CAMERA USER 

0001. The present Application claims the benefit of U.S. 
Provisional Application Serial No. 60/434,475 filed Dec. 18, 
2002, in the name of Walker et al. The entirety of this 
provisional application is incorporated by reference herein 
for all purposes. 

BRIEF DESCRIPTION OF THE FIGURES 

0002 FIG. 1 shows a block diagram of a system that is 
consistent with at least one embodiment of the present 
invention. 

0.003 FIG. 2 shows a block diagram of a system that is 
consistent with at least one embodiment of the present 
invention. 

0004 FIG. 3 shows a block diagram of a camera in 
communication with a computing device that is consistent 
with at least one embodiment of the present invention. 
0005 FIG. 4 shows a block diagram of a computing 
device that is consistent with at least one embodiment of the 
present invention. 
0006 FIG. 5 shows a block diagram of a camera that is 
consistent with at least one embodiment of the present 
invention. 

0007 FIG. 6 shows a block diagram of a camera that is 
consistent with at least one embodiment of the present 
invention. 

0008 FIG. 7 is a table illustrating an exemplary data 
Structure of a Settings database consistent with at least one 
embodiment of the present invention. 
0009 FIG. 8 is a table illustrating an exemplary data 
Structure of an image database consistent with at least one 
embodiment of the present invention. 
0.010 FIG. 9 is a table illustrating an exemplary data 
Structure of a question database consistent with at least one 
embodiment of the present invention. 
0.011 FIG. 10 is a table illustrating an exemplary data 
Structure of a determination condition database consistent 
with at least one embodiment of the present invention. 
0012 FIG. 11 is a table illustrating an exemplary data 
Structure of an output condition database consistent with at 
least one embodiment of the present invention. 
0013 FIGS. 12A and 12B are a table illustrating an 
exemplary data Structure of a response database consistent 
with at least one embodiment of the present invention. 
0.014 FIG. 13A is a table illustrating an exemplary data 
Structure of an event log corresponding to capturing images 
at a wedding, in accordance with at least one embodiment of 
the present invention. 
0015 FIG. 13B is a table illustrating an exemplary data 
Structure of an event log corresponding to capturing images 
on a Sunny beach, in accordance with at least one embodi 
ment of the present invention. 
0016 FIG. 14 is a table illustrating an exemplary data 
Structure of an expiring information database consistent with 
at least one embodiment of the present invention. 
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0017 FIG. 15 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present inven 
tion. 

0018 FIG. 16 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present invention 
for performing an action based on a response. 
0019 FIG. 17 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present invention 
for performing an action based on a response. 
0020 FIG. 18 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present invention 
for Suggesting meta-information. 
0021 FIG. 19 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present inven 
tion. 

0022 FIG. 20 is a flowchart illustrating a process con 
Sistent with at least one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION 

0023 Applicants have recognized that, in accordance 
with Some embodiments of the present invention, Some 
types of users of cameras and other imaging devices may 
find it appealing to have a camera that is able to determine 
a variety of different types of information that may be useful 
in performing a variety of functions and/or assisting a user 
in the performance of various actions. Also, Some types of 
users may find it appealing to use a camera having enhanced 
features to facilitate information gathering (e.g., via inter 
action with a user, by detection of environmental conditions, 
by communication with other devices). In accordance with 
Some embodiments, Such information may be used, for 
example, in managing images (e.g., Suggesting a meta-tag 
for an image) and in improving the quality of images (e.g., 
by adjusting a camera Setting). 
0024 Applicants have also recognized that some types of 
users of cameras and other imaging devices may find it 
appealing to be able to receive a variety of different types of 
questions (e.g., open-ended questions) and/or Suggestions 
(e.g., Suggested meta-data to associate with an image) from 
a camera, as provided for in accordance with at least one 
embodiment of the present invention. Some types of users 
may also find it appealing to be able to provide-responses to 
questions output by a camera. 
0025) Some users of cameras (e.g., casual users) seldom 
adjust their cameras to capture images in the best possible 
way. Also, even automatic cameras, for example, may still 
make mistakes in estimating what images a user wants to 
capture and what Settings are best for capturing images. 
Further, even if a user knows how to adjust his camera 
correctly, he may occasionally forget to adjust his camera 
when he is capturing images. Accordingly, Applicants have 
recognized that Some types of users may find it appealing to 
use a camera having an interface that is convenient and not 
time consuming for a user to adjust his camera and that may 
optionally Suggest (or automatically make) settings adjust 
ments, as provided for in Some embodiments of the present 
invention. 

0026. At least one embodiment of the invention includes 
a camera that may output questions to a user. The user may 
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respond to these questions (e.g., providing information 
about a scene that he is interested in photographing) and one 
or more Settings on the camera may be adjusted based on the 
user's response. 
0027. For example, a camera may ask a user: “Are you at 
the beach'?” If the user responds “Yes” to this question, then 
the camera may adjust one or more of its Settings (e.g., 
aperture, Shutter Speed, white balance, automatic neutral 
density) based on the user's response. In a second example, 
the camera may ask a user a plurality of questions, starting 
with “Are you indoors?” If the user responds that he is 
indoors, then the camera may ask the user a Second question: 
“What type of lights does this room have?” In addition to 
outputting the question, the camera may output a list of 
potential answers to the question (e.g., “Fluorescent,”“Tung 
sten,”“Halogen,”“Skylight,” and “I don’t know”). The user 
may respond to the question by Selecting one of the potential 
answers from the list. For example, if the user responds 
“Fluorescent to this question, then the camera may adjust 
its settings to “Fluorescent Light” mode, in which the 
cameras white balance, aperture, Shutter Speed, image Sen 
Sor Sensitivity and other Settings are adjusted for taking 
pictures in a room that is lit with fluorescent light bulbs. 
0028. Various embodiments of the present invention are 
described herein with reference to the accompanying draw 
ings. The leftmost digit(s) of a reference numeral typically 
identifies the figure in which the reference numeral first 
appearS. 

0029 Embodiments of the present invention will first be 
introduced by means of block diagrams of exemplary Sys 
tems and devices that may be utilized by an entity practicing 
the present invention. Exemplary data Structures illustrating 
tables that may be used when practicing various embodi 
ments of the present invention will then be described, along 
with corresponding flowcharts that illustrate exemplary pro 
ceSSes with reference to the exemplary devices, Systems, and 
tables. 

0030) 1. Systems and Devices 
0.031 Referring now to FIG. 1, a block diagram of a 
system 100 according to at least one embodiment of the 
present invention includes one or more servers 110 (e.g., a 
personal computer, a Web server) in communication, via a 
communications network 120, with one or more cameras 
130 (e.g., digital camera, Video camera, wireless phone with 
integrated digital camera). Each of the servers 110 and 
cameras 130 may comprise one or more computing devices, 
such as those based on the Intel Pentium(R) processor, that are 
adapted to communicate with any number and type of 
devices (e.g., other cameras and/or servers) via the commu 
nications network 120. Although only two cameras 130 and 
two servers 110 are depicted in FIG. 1, it will be understood 
that any number and type of cameras 130 may communicate 
with any number of servers 110 and/or other cameras 130 
(and Vice versa). 
0032. According to one or more embodiments of the 
present invention, a camera 130 may communicate with a 
Server 110 in order to determine a question to output to a 
user. For example, the camera 130 may transmit various 
information (e.g., images, GPS coordinates) to a computer 
server 110. The server 110 may then determine a question 
based on this information. The server 110 may then transmit 
the question to the camera 130 and the camera 130 may 
output the question to a user. 
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0033 Communication among the cameras 130 and the 
servers 110 may be direct or may be indirect, and may occur 
via a wired or wireleSS medium. Some, but not all, possible 
communication networks that may comprise network 120 
(or may otherwise be part of system 100 and/or other 
exemplary Systems described herein) include: a local area 
network (LAN), a wide area network (WAN), the Internet, 
a telephone line, a cable line, a radio channel, an optical 
communications line, and a Satellite communications link. In 
yet other embodiments, the devices of the system 100 may 
communicate with one another over RF, cable TV, satellite 
links and the like. Some possible communications protocols 
that may be part of system 100 include, without limitation: 
Ethernet (or IEEE 802.3), SAP, ATP, Bluetooth TM, IEEE 
802.11, CDMA, TDMA, ultra-wideband, universal serial 
bus (USB), and TCP/IP. Optionally, communication may be 
encrypted to ensure privacy and to prevent fraud in any of 
a variety of ways well known in the art. Of course, in lieu 
of or in addition to the exemplary communications means 
described herein, any appropriate communications means or 
combination of communications means may be employed in 
the system 100 and in other exemplary systems described 
herein. 

0034) For example, communication may take place over 
the Internet through a Web site maintained by a server 110 
on a remote Server, or over an on-line data network including 
commercial on-line Service providers, bulletin board Sys 
tems and the like. In another example, using the wireleSS 
capabilities of his mobile phone, a user may upload an image 
captured using the integrated digital camera to his personal 
computer, or to a personal database of images on a Web 
Server maintained by his telecommunications company. In 
another example, while a user is still away from home on 
vacation, the user's personal computer may receive, via a 
cable modem, a Series of vacation SnapShots taken by the 
user, and may also transmit information about those Snap 
shots and/or questions related to those Snapshots back to the 
user's digital camera. 
0035. According to one or more embodiments of the 
present invention, a Server 110 may comprise an external or 
internal module associated with one or more of the cameras 
130 that is capable of communicating with one or more of 
the cameras 130 and of directing the one or more cameras 
130 to perform one or more functions. For example, a server 
110 may be configured to execute a program for controlling 
one or more functions of a camera 130 remotely. Similarly, 
a camera 130 may comprise a module associated with one or 
more servers 110 that is capable of directing one or more 
servers 110 to perform one or more functions. For example, 
a camera 130 may be configured to direct a server 110 to 
execute a facial recognition program on a captured image 
and to return an indication of the best matches to the camera 
130 via the communication network 120. 

0036) A camera 130 may be operable to access one or 
more databases (e.g., of Server 110) to provide Suggestions 
and/or questions to a user of the camera 130 based on, for 
example, an image captured by the camera 130 or on 
information gathered by the camera 130 (e.g., information 
about lighting conditions). A camera 130 may also be 
operable to access a database (e.g., an image database) via 
the network 120 to determine what meta-information (e.g., 
information descriptive of an image) to associate with one or 
more images. For example, as discussed further herein, a 
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database of images and/or image templates may be Stored 
for a user on a server 110. Various functions of a camera 130 
and/or the server 110 may be performed based on images 
Stored in a personalized database. For instance, an image 
recognition program running on the Server 110 (or on the 
camera 130) may use the user's personalized database of 
images for reference in identifying people, objects, and/or 
Scenes in an image captured by the user. If, in accordance 
with a preferred embodiment, the user has identified the 
content of Some of the images in the database himself (e.g., 
by associating a meta-tag with an image), a match deter 
mined by the image recognition Software with reference to 
the customized database is likely to be acceptable to the user 
(e.g., the user is likely to agree to a Suggestion to associate 
a meta-tag from a Stored reference image with the new 
image also). 
0037 Information exchanged by the exemplary devices 
depicted in FIG. 1 may include, without limitation, images 
and indications of changes in Settings or operation of a 
camera 130 (e.g., an indication that a user or the camera 130 
has altered an exposure Setting). Other exemplary types of 
information that may be determined by the camera 130 
and/or the server 110 and communicated to one or more 
other devices are described herein. The server 110, for 
example, may monitor operations of a camera 130 (and/or 
activity of a user) via the network 120. For instance, the 
Server 110 may identify a Subject a user is recording images 
of and, optionally, use that information to direct the camera 
130 to ask if the user would like to e-mail or otherwise 
transmit a copy of the captured image to the Subject. 
0.038. With respect to the various exemplary systems, 
devices, and methods discussed herein, those skilled in the 
art will understand that devices in communication with each 
other need not be continually transmitting to each other. On 
the contrary, Such devices need only transmit to each other 
as necessary, and may actually refrain from exchanging data 
most of the time. For example, a device in communication 
with another device via the Internet may not transmit data to 
the other device for weeks at a time. 

0.039 According to some embodiments, various pro 
ceSSes may be performed by the camera 130 in conjunction 
with the server 110. For example, some steps of a described 
process may be performed by the camera 130, while other 
steps are performed by the server 110. As discussed herein, 
data useful in providing Some of the described functionality 
may be stored on one of or both of the camera 130 and server 
110 (or other devices). 
0040. In some embodiments, as discussed herein, the 
Servers 110 may not be necessary and/or may not be pre 
ferred. For example, Some embodiments of the present 
invention may be practiced using a camera 130 alone, as 
described herein. In Such embodiments, one or more func 
tions described as being performed by the server 110 may be 
performed by the camera 130, and some or all of the data 
described as being stored on a server 110 may be stored on 
the camera 130 or on another device in communication with 
the camera 130 (e.g., another camera, a personal digital 
assistant (PDA)). 
0041 Similarly, in some embodiments the cameras 130 
may not be necessary and/or may not be preferred. Accord 
ingly, one or more functions described herein as being 
performed by the camera 130 may be performed by the 
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server 110, and some or all of the described as being stored 
on the camera 130 may be stored on the server 110 or on 
another device in communication with the server 110 (e.g., 
a PDA, a personal computer). 
0042. A server 110 may be embodied in a variety of 
different forms, including, without limitation, a mainframe 
computer (e.g., an SGI Origin" server), a personal com 
puter (e.g., a Dell Dimension" computer), and a portable 
computer (e.g., an Apple iBookTM laptop, a Palm m315TM 
PDA, a Kyocera 7135TM cell phone). Several examples of 
types of cameras, Servers, and other devices are discussed 
herein, and other types consistent with various embodiments 
of the present invention will be readily understood by those 
of skill in the art in light of the present disclosure. 
0043 Referring now to FIG. 2, a block diagram of a 
system 200 according to at least one embodiment of the 
present invention includes an imaging device 210 in com 
munication (e.g., via a communications network or System 
bus) with a computing device 220. Various exemplary means 
by which devices may communicate are discussed above 
with respect to FIG. 1. Although only one imaging device 
210 and one computing device 220 are depicted in FIG. 2, 
it will be understood that any number and type of imaging 
devices 210 may communicate with any number of com 
puting devices 220. 
0044 Various types of imaging devices 210 and comput 
ing devices 220 are discussed herein. The imaging device 
210 preferably comprises at least one device or component 
for recording an image, Such as, without limitation, an image 
Sensor, a camera, or a handheld device having an integrated 
camera. It will be understood, therefore, that a lens and an 
image Sensor, for example, may each be referred to indi 
vidually as an imaging device, or, alternatively, two or more 
Such components may be referred to collectively as an 
imaging device (e.g., as embodied in a camera or PDA). 
Further, it will be understood, as discussed further below 
with respect to FIG. 3, that a device embodying any such 
components (e.g., a camera) may itself be referred to as an 
imaging device. 
004.5 The imaging device 210 may further comprise one 
or more types of computing devices, Such as those based on 
the Intel Pentium(E) processor, adapted to communicate with 
the computing device 220. For example, as will be readily 
apparent to those skilled in the art, many types of cameras 
include an imaging device (e.g., an image Sensor for cap 
turing images) and a computing device (e.g., a processor for 
executing camera functions). For example, referring now to 
FIG.3, a block diagram of a system 300 according to at least 
one embodiment of the present invention includes a camera 
310 in communication (e.g., via a communications network) 
with a server 340. The camera 310 itself comprises an 
imaging device 320 (e.g., an image Sensor and/or lens) and 
a computing device 330 (e.g., a camera processor) that is in 
communication (e.g., via a communication port of the com 
puting device 330) with the server 340 (e.g., a Web server). 
It will be understood that a device Such as the camera 310, 
comprising both an imaging device and a computing device, 
may itself be referred to, alternatively, as an imaging device 
or a computing device. 
0046 Referring again to FIG. 2, a computer or comput 
ing device 220 may comprise one or more processors 
adapted to communicate with the imaging device 210 (or 
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one or more computing devices of the imaging device 210). 
AS discussed herein, a computer or computing device 220 
preferably also comprises a memory (e.g., Storing a program 
executable by the processor) and may optionally comprise a 
communication port (e.g., for communication with an imag 
ing device 210). Some examples of a computer or computing 
device 220 include, without limitation: a camera processor, 
a camera, a Server, a PDA, a personal computer, a computer 
Server, personal computer, portable hard drive, digital pic 
ture frame, or other electronic device. Thus, a computing 
device 220 may but need not include any devices for 
capturing images. Some exemplary components of a com 
puting device are discussed in further detail below with 
respect to FIGS. 4-6. 
0047. In some exemplary embodiments of the present 
invention, as discussed herein, imaging device 210 com 
prises a camera (e.g., a camera 130 of FIG. 1) and the 
computing device 220 comprises a server (e.g., a server 110 
of FIG. 1). In another example consistent with at least one 
embodiment of the present invention, the system 200 depicts 
components of a camera or other device capable of record 
ing images. For instance, the imaging device 210 may 
comprise an image Sensor or lens in communication via a 
camera System bus with a computing device 220 Such as a 
camera computer or integrated communication device (e.g., 
a mobile phone). 
0.048. An imaging device 210 or camera 310 may com 
municate with one or more other devices (e.g., computing 
device 220, server 340) in accordance with one or more 
Systems and methods of the invention. Examples of devices 
that an imaging device may communicate with include, 
without limitation: 

0049 (i) a personal digital assistant (PDA) 
0050 (ii) a cellular telephone 
0051 (iii) a digital wallet (e.g., the iPodTM by Apple, 
the MindStorTM from Minds(aWork, NixVue's Digi 
tal Album TM) 

O052 iv) a portable stereo (e.g., an MP3 music p 9. 
player, a Sony Discman"M) 

0.053 (v) a notebook computer 
0054 (vi) a tablet computer 
0055 (vii) a digital picture frame (e.g., Iomega's 
FotoShowTM, NORDview’s Portable Digital Photo 
AlbumTM) 

0056 (viii) a GPS device (e.g., such as those manu 
factured by Garmin) 

0057 (ix) a personal computer 
0.058 According to various embodiments of the present 
invention, an imaging device 210 may transfer one or more 
images to a Second device (e.g., computing device 220). 
Some examples are provided with reference to FIGS. 1-3. In 
one example, an imaging device 210 may include a wireleSS 
communication port that allows the camera to transmit 
images to a Second electronic device (e.g., a computer 
Server, personal computer, portable hard drive, digital pic 
ture frame, or other electronic device). The Second elec 
tronic device may then Store copies of the images. After 
transferring the images to this Second electronic device, the 
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imaging device 210 may optionally delete the images, Since 
the images are now Stored Securely on the Second electronic 
device. 

0059. According to another exemplary embodiment, the 
camera 310 may include a cellular telephone or be con 
nected to a cellular telephone with wireleSS modem capa 
bilities (e.g., a cellular telephone on a 2.5G or 3G wireless 
network). Using the cellular telephone, the camera may 
transmit one or more images to the computer Server 340, 
which may store the images. 
0060. In another example, an imaging device 210 may 
communicate with a portable hard drive Such as an Apple 
iPodTM. To free up memory on the imaging device 210, the 
imaging device 210 may transfer images to the portable hard 
drive. 

0061. In another example, the camera 130 may have a 
wireless Internet connection (e.g., using the 802.11 wireless 
protocol) and use this connection to transmit images to a 
personal computer that is connected to the Internet. Note that 
by transferring an image from a camera to a Second elec 
tronic device, the camera may effectively expand its avail 
able memory. That is, some or all of the memory on the 
Second electronic device may be available to the camera for 
Storing images. 

0062 According to various embodiments of the present 
invention, a camera 310 or other imaging device 210 may 
communicate with an electronic device to output a question 
to a user. For example, a camera may transmit a question to 
a user's PDA. The question may then be displayed to the 
user by the PDA. Using a PDA or other device with a 
relatively large display may make it easier for a user to view 
a question (e.g., a question that includes a large amount of 
text or a question which is based on an image). 
0063. In another example, a digital camera may queue up 
a plurality of questions and output these questions to a user's 
personal computer when the user uploads photos from the 
camera to the personal computer. The personal computer 
may run Software that outputs the questions to the user and 
enables the user to respond to the questions. Viewing 
questions on a personal computer may be more convenient 
than viewing questions using the digital camera. Of course, 
a user's response to a question may be leSS useful to the 
camera (e.g., in adjusting Settings on the camera) if this 
response is provided after the user has already finished 
capturing images. 

0064. According to some embodiments, a camera or 
other imaging device may communicate with an electronic 
device to receive an input to a user. For example, a user may 
use a PDA to indicate a response to a question and then the 
PDA may transmit an indication of this response to the 
camera using a Bluetooth communication link. For example, 
a user may highlight a portion of an image, Select a response 
from a list of responses, or write a free form response using 
the stylus on his PDA. Providing an input to the camera 
using a PDA or other electronic device may be particularly 
convenient for a user because the PDA may include one or 
more input devices that are not present on the camera (e.g., 
a touch screen, a GPS device). 
0065. In another example, a user may carry a GPS device 
that is separate from the camera but that communicates with 
the camera using a USB cable. In order to indicate his 
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location, the user may transmit an indication of his latitude 
and longitude from the GPS device to the camera. In yet 
another example, all user control of a camera may be 
implemented through a user's cellular telephone. For 
example, the user may use his cellular telephone to remotely 
operate the camera, pressing the “1” and '2' keys to Zoom 
in and Zoom out, the '3' key to capture a picture, and the “4” 
and “5” keys to answer “Yes” and “no to questions output 
by the camera. One advantage of having a Second device 
implement a large number of controls for the camera is that 
the camera can have a very Small form factor, but still be 
operable by a large number of controls because all of these 
controls are on the Second device. 

0.066 1.1. Computing Device 
0067 Referring now to FIG. 4, illustrated therein is a 
block diagram of an embodiment 400 of computing device 
220 (FIG. 2) or computing device 330 (FIG. 3). The 
computing device 400 may be implemented as a System 
controller, a dedicated hardware circuit, an appropriately 
programmed general-purpose computer, or any other 
equivalent electronic, mechanical or electromechanical 
device. The computing device 400 may comprise, for 
example, a Server computer operable to communicate with 
one or more client devices, Such as an imaging device 210. 
The computing device 400 may be operative to manage the 
system 100, the system 200, the system 300, and/or the 
camera 310 and to execute various methods of the present 
invention. 

0068. In operation, the computing device 400 may func 
tion under the control of a user, remote operator, image 
Storage Service provider, or other entity that may also control 
use of an imaging device 210 and/or computing device 220. 
For example, the computing device 400 may be a Web server 
maintained by an Internet Services provider, or may be a 
computer embodied in a camera 310 or camera 130. In some 
embodiments, the computing device 400 and an imaging 
device 210 may be different devices. In some embodiments, 
the computing device 400 and the imaging device 210 may 
be the same device. In Some embodiments, the computing 
device 400 may comprise more than one computer operating 
together. 

0069. The computing device 400 comprises a processor 
405, such as one or more Intel Pentium(R) processors. The 
processor 405 is in communication with a memory 410 and 
with a communication port 495 (e.g., for communicating 
with one or more other devices). 
0070 The memory 410 may comprise an appropriate 
combination of magnetic, optical and/or Semiconductor 
memory, and may include, for example, Random AcceSS 
Memory (RAM), Read-Only Memory (ROM), a compact 
disc and/or a hard disk. The processor 405 and the memory 
410 may each be, for example: (i) located entirely within a 
Single computer or other device, or (ii) connected to each 
other by a remote communication medium, Such as a Serial 
port cable, telephone line or radio frequency transceiver. In 
one embodiment, the computing device 400 may comprise 
one or more devices that are connected to a remote Server 
computer for maintaining databases. 

0071. The memory 410 stores a program 415 for con 
trolling the processor 405. The processor 405 performs 
instructions of the program 415, and thereby operates in 
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accordance with the present invention, and particularly in 
accordance with the methods described in detail herein. The 
program 415 may be Stored in a compressed, uncompiled 
and/or encrypted format. The program 415 furthermore 
includes program elements that may be necessary, Such as an 
operating System, a database management System and 
“device drivers' for allowing the processor 405 to interface 
with computer peripheral devices. Appropriate program 
elements are known to those skilled in the art, and need not 
be described in detail herein. 

0072 The term “computer-readable medium' as used 
herein refers to any medium that participates in providing 
instructions to processor 405 (or any other processor of a 
device described herein) 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 memory 410. Volatile media include dynamic random 
access memory (DRAM), which typically constitutes the 
main memory. Transmission media include coaxial cables, 
copper wire and fiber optics, including the wires that com 
prise a system bus coupled to the processor 405. Transmis 
Sion media can also take the form of acoustic or light waves, 
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, an EPROM, a FLASH 
EEPROM, any other memory chip or cartridge, a carrier 
wave as described hereinafter, or any other medium from 
which a computer can read. 
0073 Various forms of computer-readable media may be 
involved in carrying one or more Sequences of one or more 
instructions to processor 405 (or any other processor of a 
device described herein) 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 a 
computing device 400 (or, e.g., a server 340) can receive the 
data on the telephone line and use an infrared transmitter to 
convert the data to an infrared Signal. An infrared detector 
can receive the data carried in the infrared Signal and place 
the data on a system bus for processor 405. The system bus 
carries the data to main memory, from which processor 405 
retrieves and executes the instructions. The instructions 
received by main memory may optionally be stored in 
memory 510 either before or after execution by processor 
405. In addition, instructions may be received via commu 
nication port 495 as electrical, electromagnetic or optical 
Signals, which are exemplary forms of carrier waves that 
carry data Streams representing various types of information. 
Thus, the computing device 400 may obtain instructions in 
the form of a carrier wave. 

0074 According to an embodiment of the present inven 
tion, the instructions of the program 415 may be read into a 
main memory from another computer-readable medium, 
such from a ROM to RAM. Execution of sequences of the 
instructions in program 415 causes processor 405 to perform 
the process Steps described herein. In alternate embodi 
ments, hard-wired circuitry may be used in place of, or in 
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combination with, Software instructions for implementation 
of the processes of the present invention. Thus, embodi 
ments of the present invention are not limited to any specific 
combination of hardware and Software. 

0075. The memory 410 also preferably stores a plurality 
of databases, including a Settings database 420, an image 
database 425, a question database 430, a determination 
condition database 435, an output condition database 440, a 
response database 445, an event log 450, and an expiring 
information database 455. Examples of each of these data 
bases is described in detail below and example structures are 
depicted with Sample entries in the accompanying figures. 
0.076 AS will be understood by those skilled in the art, 
the Schematic illustrations and accompanying descriptions 
of the Sample databaseS presented herein are exemplary 
arrangements for Stored representations of information. Any 
number of other arrangements may be employed besides 
those Suggested by the tables shown. For example, even 
though eight Separate databases are illustrated, the invention 
could be practiced effectively using any number of func 
tionally equivalent databases. Similarly, the illustrated 
entries of the databaseS represent exemplary information 
only; those skilled in the art will understand that the number 
and content of the entries can be different from those 
illustrated herein. Further, despite the depiction of the data 
bases as tables, an object-based model could be used to Store 
and manipulate the data types of the present invention and, 
likewise, object methods or behaviors can be used to imple 
ment the processes of the present invention. 
0077. Note that, although these databases are described 
with respect to FIG. 4 as being Stored in one computing 
device, in other embodiments of the present invention Some 
or all of these databases may be partially or wholly stored in 
another device, Such as one or more imaging devices 210, 
one or more of the cameras 130, one or more of the servers 
110 or 340, another device, or any combination thereof. 
Further, Some or all of the data described as being Stored in 
the databases may be partially or wholly stored (in addition 
to or in lieu of being stored in the memory 410 of the 
computing device 400) in a memory of one or more other 
devices. 

0078 1.2. Camera 
0079 Referring now to FIG. 5, illustrated therein is a 
block diagram of an embodiment 530 of a camera (e.g., 
camera 130 of FIG. 1, camera 310 of FIG. 3) in commu 
nication (e.g., via a communications network) with a server 
550. The camera 530 may be implemented as a system 
controller, a dedicated hardware circuit, an appropriately 
configured computer, or any other equivalent electronic, 
mechanical or electromechanical device. The camera 530 
may comprise, for example, any of various types of cameras 
well known in the art, including, without limitation, a Still 
camera, a digital camera, an underwater camera, and a video 
camera. A Still camera, for example, typically includes 
functionality to capture images that may be displayed indi 
vidually. A Single lens reflex (SLR) camera is one example 
of a Still camera. A video camera typically includes func 
tionality to capture movies or video (i.e., one or more 
Sequences of images typically displayed in Succession). A 
Still image, movie file or Video file may or may not include 
or be associated with recorded audio. It will be understood 
by those skilled in the art that Some types of cameras, Such 
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as the Powershot A40TM by Canon U.S.A., Inc., may include 
functionality to capture movies and functionality to capture 
Still images. 
0080. The camera 530 may comprise any or all of the 
cameras 130 of system 100 (FIG. 1) or the imaging device 
210 (FIG. 2). In some embodiments, a user device such as 
a PDA or cell phone may be used in place of, or in addition 
to, some or all of the camera 530 components depicted in 
FIG. 5. Further, a camera may comprise a computing device 
or other device operable to communicate with another 
computing device (e.g., a server 110). 
0081. The camera 530 comprises a processor 505, such as 
one or more Intel Pentium TM processors. The processor 505 
is in communication with a memory 510 and a communi 
cation port 520 (e.g., for communicating with one or more 
other devices). The memory 510 may comprise an appro 
priate combination of magnetic, optical and/or Semiconduc 
tor memory, and may include, for example, Random Access 
Memory (RAM), Read-Only Memory (ROM), a program 
mable read only memory (PROM), a compact disc and/or a 
hard disk. The memory 510 may comprise or include any 
type of computer-readable medium. The processor 505 and 
the memory 510 may each be, for example: (i) located 
entirely within a single computer or other device; or (ii) 
connected to each other by a remote communication 
medium, Such as a Serial port cable, telephone line or radio 
frequency transceiver. In one embodiment, the camera 530 
may comprise one or more devices that are connected to a 
remote Server computer for maintaining databases. 
0082) According to some embodiments, memory 510 of 
camera 530 may comprise an image buffer (e.g., a high 
Speed buffer for transferring images from an image Sensor) 
and/or a flash memory (e.g., a high-capacity, removable 
flash memory card for storing images). A wide variety of 
different types of memory are possible and are known to 
those skilled in the art. For example, memory may be 
Volatile or non-volatile; may be electronic, capacitive, 
inductive, or magnetic in nature, and may be accessed 
Sequentially or randomly. 

0083 Memory may or may not be removable from a 
camera. Many types of cameras may use one or more forms 
of removable memory, Such as chips, cards, and/or discs, to 
Store and/or to transfer images and other data. Some 
examples of removable media include CompactFlashTM 
cards, SmartMediaTM cards, Sony Memory SticksTM, Mul 
tiMediaCardsTM (MMC) memory cards, Secure DigitalTM 
(SD) memory cards, IBM MicrodrivesTM, CD-R and CD 
RW recordable compact discs, and DataPlayTM optical 
media. 

0084. The memory 510 stores a program 515 for con 
trolling the processor 505. The program 515 may comprise 
instructions (e.g., Digita.E imaging Software, image recog 
nition Software) for capturing images and/or for one or more 
other functions. The processor 505 performs instructions of 
the program 515, and thereby operates in accordance with 
the present invention, and particularly in accordance with 
the methods described in detail herein. The program 515 
may be Stored in a compressed, uncompiled and/or 
encrypted format. The program 515 furthermore includes 
program elements that may be necessary, Such as an oper 
ating System, a database management System and “device 
drivers' for allowing the processor 505 to interface with 
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computer peripheral devices. Appropriate program elements 
are known to those skilled in the art, and need not be 
described in detail herein. 

0085. According to one embodiment of the present inven 
tion, the instructions of the program 515 may be read into a 
main memory from another computer-readable medium, 
such from a ROM to RAM. Execution of sequences of the 
instructions in program 515 causes processor 505 to perform 
the proceSS Steps described herein. In alternate embodi 
ments, hard-wired circuitry may be used in place of, or in 
combination with, Software instructions for implementation 
of the processes of the present invention. Thus, embodi 
ments of the present invention are not limited to any specific 
combination of hardware and Software. AS discussed with 
respect to system 100 of FIG. 1, execution of sequences of 
the instructions in a program of a Server 110 in communi 
cation with camera 530 may also cause processor 505 to 
perform Some of the proceSS StepS described herein. 
0.086 The memory 510 optionally also stores one or more 
databases, Such as the exemplary databases described in 
FIG. 4. An example of a camera memory 510 storing 
various databases is discussed herein with respect to FIG. 6. 
0087. The processor 505 is preferably also be in com 
munication with one or more imaging devices 535 (e.g., a 
lens, an image sensor) embodied in the camera 530. Various 
types of imaging devices are discussed herein and in par 
ticular with respect to FIG. 6. 
0088. The processor 505 is preferably also in communi 
cation with one or more input devices 525 (e.g., a button, a 
touchscreen) and output devices 540. Various types of input 
devices and output devices are described herein and in 
particular with respect to FIG. 6. 
0089. Such one or more output devices 540 may com 
prise, for example, an audio Speaker (e.g., for outputting a 
question to a user), an infra-red transmitter (e.g., for trans 
mitting a Suggested meta-tag to a user's PDA), a display 
device (e.g., a liquid crystal display (LCD)), a radio trans 
mitter, and a printer (e.g., for printing an image). 
0090 An input device 525 is capable of receiving an 
input (e.g., from a user or another device) and may be a 
component of camera 530. An input device may communi 
cate with or be part of another device (e.g. a server, a PDA). 
For cameras, common input devices include a button or dial. 
Some other examples of input devices include: a keypad, a 
button, a handle, a keypad, a touch Screen, a microphone, an 
infrared Sensor, a voice recognition module, a motion detec 
tor, a network card, a universal serial bus (USB) port, a GPS 
receiver, a radio frequency identification (RFID) receiver, an 
RF receiver, a thermometer, a pressure Sensor, and an 
infra-red port (e.g., for receiving communications from with 
a Second camera or another device Such as a Smart card or 
PDA of a user). 
0091 Referring now to FIG. 6, illustrated therein is a 
more detailed block diagram of a embodiment 600 of a 
camera (e.g., camera 130 of FIG. 1, camera 530 of FIG. 5). 
The camera 630 comprises a processor 605, such as one or 
more Intel Pentium TM processors. The processor 605 is in 
communication with a memory 610 and a communication 
port 695 (e.g., for communicating with one or more other 
devices). The memory 610 may comprise or include any 
type of computer-readable medium, and Stores a program 
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615 for controlling the processor 605. The processor 605 
performs instructions of the program 615, and thereby 
operates in accordance with various processes of the present 
invention, and particularly in accordance with the methods 
described in detail herein. 

0092. The memory 610 stores a plurality of databases, 
including a Settings database 620, an image database 625, a 
question database 630, a determination condition database 
635, an output condition database 640, a response database 
645, an event log 650, and an expiring information database 
655. Examples of each of these databases is described in 
detail below and example structures are depicted with 
Sample entries in the accompanying figures. 
0093. The processor 605 is preferably also in communi 
cation with a lens 660 (e.g., made of glass), an image Sensor 
665, one or more controls 670 (e.g., an exposure control), 
one or more sensors 675, one or more output devices 680 
(e.g., a liquid crystal display (LCD)), and a power Supply 
685 (e.g., a battery, a fuel cell, a solar cell). Various 
examples of these types of components are described herein. 
0094. A processor of a camera 600 may be capable of 
executing instructions (e.g., Stored in memory 610) Such as 
Software (e.g., for wireless and/or digital imaging, Such as 
Digita(R) software from Flashpoint Technology, Inc.). 
0095 AS indicated in FIG. 6, a camera may include one 
or more input devices capable of receiving data, Signals, and 
indications from various Sources. Lenses, Sensors, commu 
nication ports and controls are well known types of input 
devices. 

0096 Various types of lenses that may be used with 
cameras are well known, including telephoto, wide-angle, 
macro, and Zoom lenses. 

0097 As will be understood by those of skill in the art, 
an image Sensor may be an area that is responsive to light 
and may be used to capture an image. An image Sensor may 
or may not be an electronic device. Some examples of image 
sensors include, without limitation: a CCD (Charge Coupled 
Device) and a CMOS (Complementary Metal Oxide Semi 
conductor) image sensor, such as the X3(R) PRO 10MTM 
CMOS image Sensor by Foveon. An image Sensor may 
comprise Software or other means for image identification/ 
recognition. “Image Sensor' may be most often used to refer 
to an electronic image Sensor, but those skilled in the art will 
recognize that various other technologies (e.g., a light Sen 
Sitive film like that used in analog cameras) may also 
function as image Sensors. 
0098. A camera may include one or more output devices. 
Examples of output devices include, without limitation: a 
display (e.g., a color or black-and-white liquid crystal dis 
play (LCD) Screen), an audio speaker (e.g., for outputting 
questions), a printer (e.g., for printing images), a light 
emitting diode (LED) (e.g., for indicating that a self-timer is 
functioning, for indicating that a question for the user is 
pending), and a touch Screen. A display may be useful, for 
example, for displaying images and/or for displaying camera 
Settings. 

0099. The camera may also include one or more com 
munication ports for use in communicating with one or more 
other devices. For example, a USB (universal serial bus) or 
Firewire(R) (IEEE-1394 standard) connection port may be 
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used to exchange images and other types of data with a 
personal computer or digital wallet (e.g., an Apple iPod"M). 
The camera may be in communication with a cellular 
telephone, personal digital assistant (PDA) or other wireless 
communications device. Images and other data may be 
transmitted to and from the camera using this wireleSS 
communications device. For example, the SH251 ITM cellu 
lar telephone by Sharp Corporation includes a 3.1 megapixel 
CCD camera, and allows users to receive image files via 
e-mail. In yet another example, a camera may include a radio 
antenna for communicating with a radio beacon. For 
instance, a Subject of a photo may carry a radio beacon that 
may communicate with the camera and provide information 
that is useful in determining Settings for the camera (e.g., 
information about the light incident on the Subject). 
0100 AS will be understood by those skilled in the art, a 
camera may include one or more controls or other input 
devices. Examples of controls include, without limitation: a 
button (e.g., a shutter button), a Switch (e.g., an on/off 
Switch), a dial (e.g., a mode Selection dial), a keypad, a touch 
Screen, a microphone, a bar code reader (e.g., Such as the one 
on the 1991 version of the Canon EOS ElanTM), a remote 
control (e.g., Such as the one on the Canon Powershot 
G2TM), a Sensor, a trackball, a joystick, a slider bar, and a 
continuity Sensor. 

0101 Controls on a camera or other type of imaging 
device may be used to perform a variety of functions. In 
accordance with various embodiments of the present inven 
tion, a control may be used, without limitation, to adjust a 
Setting or other parameter, provide a response to a question, 
or operate the camera. For example, a user may press the 
Shutter button on the camera to capture an image. Controls 
may be used to adjust one or more Settings on the camera. 
For example, a user may use “up' and "down” buttons on a 
camera to adjust the white balance on the camera. In another 
example, a user may use a mode dial on the camera to Select 
a plurality of Settings Simultaneously. For example, a user 
may use a control to indicate to the camera that he would like 
a question to be output as an audio recording, or to any 
adjust any of various other types of parameters of how the 
camera is to operate and/or interact with the user. AS 
discussed herein controls may be used to provide an indi 
cation to the camera. For example, a user may use a control 
to indicate that he would like to have a question output to 
him. In Still another example, a user may use a control to 
provide a response to a question or to provide other infor 
mation, Such as indicating that the user is in a room with 
fluorescent lights, at a beach, or capturing images of a 
football game. 

0102 Various types of sensors that may be included in a 
camera include, without limitation: a light Sensor, an image 
Sensor, a range Sensor (e.g., for determining the distance to 
a Subject), a microphone (e.g., for recording audio that 
corresponds to a Scene), a global positioning System (GPS) 
device (e.g., for determining a camera's location), a camera 
orientation sensor (e.g., an electronic compass, a tilt sensor, 
an altitude Sensor, a humidity Sensor, a clock (e.g., indicating 
the time of day, day of the week, month, year), and a 
temperature/infrared Sensor. 

0103). According to some embodiments, a microphone 
may be useful for allowing a user to control the camera using 
voice commands. Voice recognition Software (e.g., Via 
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VoiceTM from IBM Voice Systems) is known to those skilled 
in the art and need not be described further herein. 

0104) 1.3. Databases 
0105. As will be understood by those skilled in the art, a 
Setting for a camera may be a parameter that affects how the 
camera operates (e.g., how the camera captures at least one 
image). Examples of types of Settings on a camera include, 
without limitation: exposure Settings, lens Settings, digitiza 
tion Settings, flash Settings, multi-frame Settings, power 
Settings, output Settings, function Settings, and mode Set 
tings. Some more detailed examples of these types of 
Settings are discussed further below. 
0106 Exposure settings may affect the exposure of a 
captured image. Examples of exposure Settings include, 
without limitation: Shutter Speed, aperture, image Sensor 
Sensitivity (e.g., measured as ISO or ASA), white balance, 
color hue, and color Saturation. Lens Settings may affect 
properties of a lens on the camera. Examples of lens Settings 
include, without limitation: focus (e.g., near or far), optical 
Zoom (e.g., telephoto, wide angle), optical filters (e.g., 
ultraViolet, prism), an indication of which lens to use (e.g., 
for a camera that has multiple lenses) or which portion of a 
lens, field of view, and image stabilization (e.g., active or 
passive image Stabilization). 
0107 Digitization settings may affect how the camera 
creates a digital representation of an image. Examples of 
digitization Settings include, without limitation: resolution 
(e.g., 1600x1200 or 640x480), compression (e.g., for an 
image that is stored in JPG format), color depth/quantiza 
tion, digital Zoom, and cropping. For instance, a cropping 
Setting may indicate how the camera should crop an 
acquired digital image when Storing it to memory. 
0.108 Flash settings may affect how the flash on the 
camera operates. Examples of flash Settings include, without 
limitation: flash brightness, red-eye reduction, and flash 
direction (e.g., for a bounce flash). Multi-frame settings may 
affect how the camera captures a plurality of related images. 
Examples of multi-frame Settings include, without limita 
tion: a burst mode (e.g., taking a plurality of pictures in 
response to one press of the Shutter button), auto-bracketing 
(e.g., taking a plurality of pictures with different exposure 
Settings), a movie mode (e.g., capturing a movie), and image 
combination (e.g., using Canon's PhotoStitch" program to 
combine a plurality of images into a single image). 
0109 Power settings may affect the supply of power to 
one or more of the camera's electronic components. 
Examples of power Settings include, without limitation: 
on/off and “Power-Save” mode (e.g., various subsystems on 
a camera may be put into “Power-Save” mode to prolong 
battery life). 
0110 Output settings may affect how the camera outputs 
information (e.g., to a user, to a server, to another device). 
Examples of output Settings include, without limitation: 
language (e.g., what language is used to output prompts, 
questions, or other information to a user), viewfinder Set 
tings (e.g., whether a digital viewfinder on the camera is 
enabled, how a heads-up-display outputs information to a 
user), audio output settings (e.g., whether the camera beeps 
when it captures an image, whether questions may be output 
audibly), and display Screen settings (e.g., how long the 
camera displayS images on its display Screen after capturing 
them). 
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0111. In accordance with one or more embodiments of 
the present invention, a camera may be operable to capture 
images and to perform one or more of a variety of other 
functions. A function Setting may cause one or more func 
tions to be performed (and/or prevent one or more functions 
from being performed). For example, if an auto-rotate 
Setting on a camera is enabled, then the camera may auto 
matically rotate a captured image So that it is Stored and 
displayed right Side up, even if the camera was held at an 
angle when the image was captured. Other examples of 
functions that may be performed by a camera include, 
without limitation: modifying an image (e.g., cropping, 
filtering, editing, adding meta-tags), cropping an image (e.g., 
horizontal cropping, Vertical cropping, aspect ratio), rotating 
an image (e.g., 90 degrees clockwise), filtering an image 
with a digital filter (e.g., emboss, remove red-eye, Sharpen, 
add Shadow, increase contrast), adding a meta-tag to an 
image, displaying an image (e.g., on a LCD Screen of the 
camera), and transmitting an image to another device (e.g., 
a personal computer, a printer, a television). 

0112 One way to adjust a setting on the camera is to 
change the camera's mode. For example, if the camera were 
to be set to “Fluorescent Light” mode, then the settings of 
the camera would be adjusted to the exemplary values listed 
in this column (i.e., the aperture would be set to automatic, 
the shutter speed would be set to /125 sec, the film speed 
would be set to 200 ASA, etc.). 
0113. In accordance with some embodiments of the 
present invention, a mode refers to one or more parameters 
that may affect the operation of the camera. A Setting may be 
one type of parameter. Indicating a mode to the camera may 
be a convenient way of adjusting a plurality of Settings on 
the camera (e.g., as opposed to adjusting each Setting 
individually). There are many types of modes. Some types, 
for example, may affect Settings (e.g., how images are 
captured) and other modes may affect outputting questions. 
Some exemplary modes are discussed herein, without limi 
tation, and other types of modes will be apparent to those 
skilled in the art in light of the present disclosure. A “Sports” 
mode, for example, may describe Settings appropriate for 
capturing images of Sporting events (e.g., fast Shutter 
Speeds). For instance, a user may operate a control (e.g., a 
dial) to indicate that the camera should be in “Sports” mode, 
in which the shutter Speed on the camera is faster than /250 
Sec and burst capturing of three images is enabled. An 
exemplary "Fluorescent Light' mode may establish Settings 
appropriate for capturing images under fluorescent lights 
(e.g., white balance). A "Sunny Beach' mode may describe 
Settings appropriate for capturing images on Sunny beaches, 
and a "Sunset' mode may describe Settings appropriate for 
capturing images of Sunsets (e.g., neutral density filter). An 
exemplary “Portrait” mode may establish Settings appropri 
ate for capturing close-up images of people (e.g., adjusting 
for skin tones). 
0114) Referring now to FIG. 7, an exemplary tabular 
representation 700 illustrates one embodiment of settings 
database 420 (or settings database 620) that may be stored 
in an imaging device 210 and/or computing device 220. The 
tabular representation 700 of the settings database includes 
a number of example records or entries, each defining a 
Setting that may be enabled or adjusted on an imaging device 
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Such as camera 130 or camera 600. Those skilled in the art 
will understand that the Settings database may include any 
number of entries. 

0115 The tabular representation 700 also defines fields 
for each of the entries or records. The exemplary fields 
specify: (i) a setting 705, (ii) a current value 710 that 
indicates the present value or State of the corresponding 
Setting, (iii) a value 715 that indicates an appropriate value 
for when the camera is in a “Fluorescent Light” mode, (iv) 
a value 720 that indicates an appropriate value for when the 
camera is in a “Sunny Beach” mode, and (v) a value 725 that 
indicates an appropriate value for when the camera is in a 
"Sunset' mode. 

0116. The settings database may be useful, for example, 
for determining the current value 710 of a given Setting (e.g., 
“aperture”). Also, as depicted in tabular representation 700, 
one or more values may be established for association with 
a given mode. For example, tabular representation 700 
indicates that if the mode of the camera is “Fluorescent 
Light,” the “aperture” setting will be changed to “auto.” 
0117 Referring now to FIG. 8, an exemplary tabular 
representation 800 illustrates one embodiment of image 
database 425 (or image database 625) that may be stored, for 
example, in a server 110 and/or camera 130. The tabular 
representation 800 of the image database includes a number 
of example records or entries, each defining a captured 
image. Those skilled in the art will understand that the image 
database may include any number of entries. 
0118. The tabular representation 800 also defines fields 
for each of the entries or records. The exemplary fields 
specify: (i) an image identifier805 that uniquely identifies 
an image, (ii) an image format 810 that indicates the file 
format of the image, (iii) an image size 815, (iv) a file size 
820, (v) a time 825 that indicates when the image was 
captured, and (vi) meta-data 830 that indicates any of 
various types of Supplemental information (e.g., keyword, 
category, Subject, description, location, camera Settings 
when the image was captured) associated with the image. 
0119) It will be understood by those skilled in the art that 
a variety of different types of meta-data 830 are possible, 
including position (e.g., GPS), orientation, altitude, expo 
Sure settings (aperture/shutter speed), illumination (daylight/ 
tungsten/florescent/IR/flash), lens Setting (distance/Zoom 
position/macro), Scene data (blue Sky/water/grass/faces), 
Subject motion, image content (e.g., Subjects), Sound anno 
tations, date and time, preferred cropping, and Scale. Other 
types of meta-data are discussed herein. 
0.120. With respect to the image identifier805, a camera 
may automatically assign an identifier to an image, or a user 
may use a control (e.g., a keypad) on a camera to indicate an 
identifier for an image. 
0121 The image database may be useful for various 
types of processes described herein. 
0122) In accordance with various embodiments of the 
present invention, a camera and/or Server may output vari 
ous different types of questions to a user. 
0123. A question may comprise a request for information 
from a user. For example, a camera may output a question 
to a user in order to determine information useful in applying 
meta-information to an image or in capturing one or more 
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images (e.g., information about lighting, information about 
Subjects, information about a scene). 
0.124 Examples of different types of questions include, 
without limitation: questions about lighting, questions about 
people and Subjects of images, questions about focus and 
depth of field, questions about meta-tagging and Sorting, 
questions about events and locations, questions about the 
environment, questions about Scenes, questions about future 
plans, questions about priorities, and questions about 
images. 
0.125. Some examples of questions about lighting 
include, without limitation: 

0126 (i) “Are you indoors?” 
0127 (ii) “What kind of light bulb(s) does this room 
have?” (e.g., with multiple choice answers "tung 
sten,”“fluorescent,”“halogen,” and “I don't know') 

0128 (iii) “Are we in the shade?” 
0129 (iv) “It’s very dark here. Is it nighttime?” 

0130. Some examples of questions about people and 
Subjects of images include: 

0131 (i) “Who is in this picture?” 
0132 (ii) “What other pictures is <person> in?” 
0133 (iii) “It looks like you're taking a picture of 
Alice. Are you taking a picture of Alice'?” 

0134 (iv) “Is this the same person that was in 
picture #42<show picture #42>'?” 

0135 (v) “It looks like you're taking a picture of an 
animal. Are you taking a picture of your pet?” 

0.136 Examples of questions about focus and depth of 
field include: 

0137 (i) “What are you trying to focus on?” 
0138 (ii) “The background of this image looks 
complicated. Do you want the background to be in 
focus? 

0139 (iii) “Do you want the background to be sharp 
or blurred? 

0140) (iv) “Do you want <object> to be in focus?” 
0141 (v) “Do you want <object> to be sharp or 
blurred?' 

0142 (vi) “There's a small object in the foreground 
(left Side) of your image. Do you want this object to 
be in focus? 

0.143 Examples of questions about meta-tagging and 
Sorting: 

0144 (i) “Do you want to automatically store 
images of <Subject> in a separate directory? 

0145 (ii) “Where should 1 store images of <sub 
ject>?” 

0146 (iii) “How would you characterize this 
image?” 
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0147 Examples of questions about events and locations 
include, without limitation: 

0148 (i) “I think I see candles. Are we at a birthday 
party?” 

0149 (ii) “Are you taking pictures of a sporting 
event 

0150 (iii) “It appears that you’re taking lots of 
pictures of animals. Are you at the Zoo'?” 

0151 (iv) “I saw a bright flash and heard an explo 
Sion. Are you taking pictures of fireworks?” 

0152 Examples of questions about the environment 
include, without limitation: 

0153 (i) “The current humidity level of the air is 
90%. Is it raining outside'?” 

0154 (ii) “This image seems cloudy. Am I under 
water?' 

0155 (iii) “The sky has an orange tint. Is the Sun 
setting?” 

0156 (iv) “Is it cloudy outside?” 
O157 (v) “Are we in the shade?” 
0158 (vi) “The camera is rocking back and forth. 
Are you on a boat?” 

0159 (vii) “We’re traveling at 200 mph. Are you in 
an airplane?” 

0160 (viii) “Are you in a moving vehicle (e.g., a 
car)? 

0161 (ix) “Is the camera on a tripod?” 
0162 Some examples of questions about Scenes include: p C 

0163 (i) “I think I see a rainbow. Are you trying to 
take a picture of a rainbow'?” 

0164 (ii) “I think I see running water. Are you trying 
to take a picture of a waterfall'?” 

0165 (iii) “I think I see sand. Are you trying to take 
a picture of a beach'?” 

0166 (iv) “I think I see a body of water. Are you 
trying to take a picture of an ocean, lake, or pond?” 

0167 (v) “Are you taking a picture through a win 
dow?' 

0168 (vi) “I think I see a reflection. Will this picture 
have a mirror in it? 

0169 (vii) “Are you taking a picture of a Sunset?” 
0170 (viii) “Are you taking a picture of stars in the 
sky?" 

0171 (ix) “What is the most important element in 
this scene?” 

0172 (x) “Are you taking a picture of a reflection’?” 
0173 Examples of questions about future plans include: 

0.174 (i) “There are 23 Mb of memory remaining. 
How many more pictures are you planning on taking 
today?” 

0175 (ii) “How many pictures are you planning on 
taking of this Scene?” 
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0176 (iii) “You’ve already captured 23 pictures of 
Alice. How many pictures are you planning on 
taking of Alice'?” 

0177 (iv) How much longer are you planning on 
using the camera? (e.g., with multiple choice 
answers "less than 10 minutes," 10-30 minutes, 
“30-60 minutes,” and “more than 60 minutes”) 

0.178 (v) “This memory card has only 10 Mb of 
Space left. Do you have any blank memory cards 
with you?” 

0179 (vi) “My batteries will run out in less than 30 
minutes. Do you have any more charged batteries 
with you?” 

0180 (vii) “Are you done taking pictures of this 
Scene? 

0181 (viii) “Do you need a good picture of every 
subject?” 

0182 (ix) “Who do you want to capture pictures of 
today?” 

0183 (x) “Who should receive a copy of this image? 
(e.g., Grandma, Uncle Joey, Kodak.com's Picture of 
the Day contest)” 

0.184 (xi) “Are you planning on using this image in 
a slide show?' 

0185 (xii) “Are you planning on emailing this 
image to somebody'?” 

0186. Some examples of questions about priorities 
include, without limitation: 

0187 (i) “Are you more concerned about exposure 
or sharpness?” 

0188 (ii) “Are you more concerned about framing 
or resolution'?” 

0189 (iii) “I think I see Alice and Bob. Who is the 
Subject of this photo? (e.g., with multiple choice 
answers “Alice,”“Bob,”“both Alice and Bob,” and 
“neither Alice nor Bob”)” 

0.190 (iv) “Do you want to focus on Alice or the 
mountains?” 

0191 Some examples of questions about images include: 
0.192 (i) “Who is the subject of this image?” 
0193 (ii) “How would you rate this image on a 1-10 
Scale?' 

0194 (iii) “How would you rate the exposure of this 
image on a 1-10 Scale?' 

0.195 (iv) “Would you prefer the background of this 
image to be sharper or more blurred?” 

0196) (v) “Is this an image of Alice or Amy'?” 
0197) (vi) “Does Alice's skin tone look correct in 
this image?” 

0198 (vii) “Which is your favorite picture from this 
group'?” 

0199 (viii) “Rank these images from best to worst, 
Starting with your favorite image.” 
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0200 (ix) “Is this image overexposed?” 
0201 (x) “Should this image be categorized auto 
matically?” 

0202 Different types of questions may illicit different 
types of responses from a user. For example, questions may 
be classified according to the types of responses they are 
designed to illicit. Some examples of questions classified in 
this manner include: 

0203 (i) Yes/No questions (e.g., “Is this a picture of 
Alice'?”) 

0204 (ii) open-ended questions (e.g., “Who is in 
this picture?") 

0205 (iii) multiple-choice questions in which the 
user is presented with a plurality of options and 
prompted to choose at least one of the options (e.g., 
“Who is in this picture? a) Alice b) Bob c) both d) 
neither.”) 

0206 (iv) true/false questions (e.g., “True or False?: 
This is a picture of Alice.”) 

0207 (v) graphical response questions (e.g., “Point 
to Alice in this picture.”) 

0208 (vi) ratings (e.g., a user may be asked to rate 
how much he likes an image) 

0209) Note that a question may be phrased in the first 
person. Some types of users may find this personification of 
the camera appealing. Various exemplary ways that a ques 
tion may be output to a user are discussed herein. 
0210 Referring now to FIG. 9, an exemplary tabular 
representation 900 illustrates one embodiment of the ques 
tion database 430 (FIG. 4) that may be stored in the 
computing device 400. The tabular representation 900 of the 
question database includes a number of example records or 
entries, each defining a question that may be output by a 
server 110 or by a camera 130. Those skilled in the art will 
understand that the question database may include any 
number of entries. 

0211) The tabular representation 900 also defines fields 
for each of the entries or records. The exemplary fields 
specify: (i) a question identifier 905 that uniquely identifies 
a particular question, (ii) a question to ask 910 that includes 
an indication (e.g., in text) of a question to output (e.g., to 
a user, to transmit to a camera 130), and (iii) a potential 
response 915 that indicates one or more potential responses 
to the corresponding question (e.g., multiple-choice 
answers, acceptable answers, answers to Suggest). 
0212. The question to ask 910 and potential responses 
915 maybe used, for example, in accordance with various 
embodiments described herein for Outputting a question to a 
camera user. According to Some embodiments of the present 
invention, if the question is a multiple choice question, then 
a plurality of potential answers 915 may be presented to the 
user. The user may then answer the question by Selecting one 
of the potential answers. In another example, question 
identifier 905 may be used (e.g., in conjunction with a 
response database) in ensuring that a camera does not repeat 
the same question. 
0213. According to at least one embodiment, a condition 
may comprise a Boolean expression. This Boolean expres 
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Sion, for example, may reference one or more variables (i.e., 
factors) and may include Boolean modifiers and conjunc 
tions (e.g. AND, OR, XOR, NOT, NAND), comparators 
(e.g., >, <, =, >=, <=, =), mathematical operations (e.g. +, 
-, *, /, mean, Standard deviation, logarithm, derivative, 
integral), functions (e.g., Search term in database(), auto 
correlation(), dilates, fourier transform(), template match( 
)), and constants (e.g., 10, 20 pixels, 300 milliseconds, 4 
lumens, 0.02, 15%, pi, TRUE, yellow, “raining,” 5200 K). 
Some examples of conditions comprising Boolean expres 
Sions include, without limitation: 

0214) (i) picture of football player (image2394) 
AND (NOT Date="Halloween”) 

0215 (ii) (identify perSon in image 
(image736234)="FAILED") 

0216 (iii) 
“dog”) 

(Subject of image (image420378)= 

0217 (iv) (average rate of capturing images >2.1 
per minute) OR (empty memory <10 Mb) 

0218 (v) (number of images>10) AND (percenta 
ge of images captured using flash >80%) 

0219 (vi) (average audio noise level >=70 dB) 
0220 (vii) (average rating (image45618, 
image:86481, image 18974)<5) 

0221) A condition may be based on one or more factors. 
Examples of factors include, without limitation: factors 
affecting the occurrence of a condition, factors affecting 
whether a condition is true, factors causing a condition to 
occur, factors causing a condition to become true, and 
factors affecting the output of a message. 
0222 Some general categories of factors include, without 
limitation: factors related to images, indications by a user, 
time-related factors, factorS relating to a State of the camera, 
information from Sensors, characteristics of a user, and 
information from a database. 

0223 Examples of factors relating to indications by a 
user include, without limitation: usage of controls (e.g., a 
Shutter button, an aperture Setting, an on/off Setting), voice 
commands (e.g., recorded by a microphone), movement of 
the camera (e.g., observed using an orientation Sensor), 
ratings provided (e.g., a user may rate the quality of an 
image or how much he like an image), and responses to 
previous questions. For example, the camera may use feed 
back to determine the next question in a Series of questions 
to ask a user. 

0224 Examples of time-related factors include, without 
limitation: the duration of a condition (e.g., for the last ten 
Seconds, for a total of fifteen minutes), the current time of 
day, week, month, or year (e.g., 12:23 pm Sep. 6, 2002), a 
duration of time after a condition occurs (e.g., two Seconds 
after a previous image is captured), an estimated amount of 
time until a condition occurs (e.g., ten minutes until the 
camera's batteries run out, twenty minutes before the Sun 
goes down). 
0225. Some examples of factors relating to the state of 
the camera include, without limitation: current and past 
Settings (e.g., shutter Speed, aperture, mode), parameters that 
affect the operation of the camera, current and past modes 
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(e.g., “Sports” mode, “Manual” mode, “Macro” mode, 
“Twilight' mode, “Fluorescent Light” mode, “Silent” mode, 
“Portrait” mode, “Output Upon Request' mode, “Power 
Save” mode), images stored in memory (e.g., total images 
Stored, amount of memory remaining), current mode (e.g., 
“Sports” mode), and battery charge level. 
0226 Examples of factors relating to information from 
Sensors include, without limitation: location of the camera 
(e.g., determined with a GPS Sensor), orientation of the 
camera (e.g., determined with an electronic compass), ambi 
ent light (e.g., determined with a light Sensor), Sounds and 
audio (e.g., determined with a microphone), the range to a 
Subject (e.g., as determined using a range Sensor), a lack of 
movement of the camera (e.g., indicating that the user is 
aiming the camera), Signals from other devices (e.g., a radio 
beacon carried by a Subject, a second camera), and tempera 
ture (e.g., determined by a temperature/infrared Sensor). 
0227. The camera may ask different questions to different 
types of users. Some examples of factors relating to char 
acteristics of a user include, without limitation: preferences 
for capturing images (e.g., likes high contrast pictures, likes 
Softening filters, Saves images at best quality JPG compres 
Sion), habits when operating camera (e.g., forgets to take off 
the lens cap, turns camera on and off a lot), appearance (e.g., 
is the user of the camera in an image captured using a 
Self-timer'?), characteristics of users other than the current 
user of the camera (e.g., past users, family members), family 
and friends, and Skill level. For example, a skilled user may 
tend to capture images that are well-composed, correctly 
exposed, and not blurry. In contrast, a less-experienced user 
may tend to have trouble capturing high-quality images. 
0228. As discussed variously herein, various embodi 
ments of the present invention provide for information to be 
Stored in one or more databases. Some examples of factors 
relating to information Stored in a database include, without 
limitation: 

0229 (i) templates or other information useful in 
recognizing or processing images 

0230 (ii) images stored in the camera's memory 
(e.g., an image database Such as the one shown in 
FIG. 8) 

0231 (iii) indications by a user (e.g., previous 
answers to questions) 

0232 (iv) predicted weather conditions 
0233 (v) current weather conditions 
0234 (vi) topography, vegetation 
0235 (vii) locations of landmarks 
0236 (viii) light sources (e.g., all of the lights in this 
building are fluorescent) 

0237 (ix) anticipated events (e.g., Old Faithful at 
Yellowstone National Park erupting) 

0238 (x) the current score of a baseball game 
0239 (xi) sunrise and Sunset times 
0240 (xii) high and low tide times 

0241 The camera may store a determination condition 
database for Storing information related to Such conditions, 
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Such as the one shown in FIG. 10. For each determination 
condition Stored in the condition database, a corresponding 
question maybe output if the determination condition is true. 
For example, QUES-123478-02 (“What kind of light bulbs 
does this room have?”) may be output to a user if the camera 
is indoors and the flash is turned off. 

0242 Referring now to FIG. 10, an exemplary tabular 
representation 1000 illustrates one embodiment of the deter 
mination condition database 435 (FIG. 4) that may be stored 
in the computing device 400. The tabular representation 
1000 of the determination condition database includes a 
number of example records or entries, each defining a 
determination condition that may be useful in determining 
one or more questions to ask a user of a camera. Those 
skilled in the art will understand that the determination 
condition database may include any number of entries. 
0243 The tabular representation 1000 also defines fields 
for each of the entries or records. The exemplary fields 
specify: (i) a determination condition 1005 that defines a 
particular determination condition, and (ii) a question to ask 
1010 that includes an identifier of a question corresponding 
to the determination condition. 

0244 Question to ask 1010 preferably contains a unique 
reference to a question (e.g., as Stored in a corresponding 
record of a question database). Of course, a determination 
condition database may include the actual text of a question 
and thus may not require a question identifier. For each 
condition, the determination condition database preferably 
Stores a condition for asking at least one question and at least 
one question to ask if the condition is true. AS depicted in 
tabular representation 1000, for example, “QUES-123478 
02” may be output to a user if the user is indoors and the 
camera's flash is turned off. According to another example, 
a question may be output to a user if a condition is true. For 
example, “QUES-123478-02” of FIG. 9 (“What kind of 
light bulbs does this room have?”) may be output to a user 
if the camera is indoors and the flash is turned off. Note that 
the question identifier listed in the exemplary question to ask 
field 1010 may correspond to a question identifier in the 
question database shown in FIG. 9. For example, “QUES 
123478-01’ refers to the question “Are you indoors or 
outdoors?” in tabular representation 900. 
0245 Referring now to FIG. 11, an exemplary tabular 
representation 1100 illustrates one embodiment of the output 
condition database 440 (FIG. 4) that may be stored in the 
computing device 400. The tabular representation 1100 of 
the output condition database includes a number of example 
records or entries, each defining a output condition that may 
be useful in determining when and/or how to output a 
question to a user. Those skilled in the art will understand 
that the output condition database may include any number 
of entries. 

0246 The tabular representation 1100 also defines fields 
for each of the entries or records. The exemplary fields 
Specify: (i) a camera mode 1105, (ii) a question ready 
indication 1110, (iii) an output condition 1115 that indicates 
a condition for outputting a question, (iv) a method 1120 that 
indicates a preferred method for outputting a question, and 
(v) an enabled field 1130 that indicates whether the corre 
sponding camera mode (e.g., “Fully Automatic' mode) is 
presently enabled. 
0247 The output condition database stores information 
that may be useful in determining when and/or how to output 
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at least one question to a user, as discussed herein. For 
example, an audio recording of a question may be output 
when a user presses the camera's Shutter button halfway 
down. 

0248 AS discussed herein, a mode of a camera may 
include a collection of one or more parameters that affect 
when and/or how at least one question is output to a user. For 
example, the camera may have an “Output Upon Request' 
mode in which one or more questions may be output to a 
user when the user presses an “Ask Me a Question” button 
on the camera. Prior to outputting a question to a user, the 
camera may output an indication that a question is ready to 
be output. The question ready indication 1110 thus describes 
what indication (if any) may be output to a user to indicate 
that the camera has a question for the user. For example, as 
depicted in tabular representation 1100 of FIG. 11, if the 
camera is in “Sports' mode, then the camera may “beep” 
when it determines a question to be output to a user. The 
question itself may then be output at a later time (e.g., when 
an output condition occurs). 
0249. As described variously herein, a question may be 
output to a user upon the occurrence of one or more output 
conditions. For example, when the camera is in “Manual” 
mode, the camera may output a question when the View 
finder is in use (i.e., the user is looking through the view 
finder). In a second example, the camera may output a 
question after thirty Seconds of inactivity if the camera is in 
“Silent” mode. The method of output field indicates how a 
question may be output. AS described herein, a question may 
be output to a user in a variety of different ways. For 
example, a text representation of a question may be dis 
played on the camera's LCD Screen, or an audio recording 
of a question may be output using an audio Speaker. 

0250) The currently enabled field 1130 indicates whether 
the associated mode (i.e., the mode indicated in the “camera 
mode” field) is currently enabled. If a mode is enabled, then 
a question or question ready indication may be output 
according to the output condition and/or method of output 
corresponding to that mode. If a mode is disabled, then a 
question may be output in a different manner (or may not be 
output at all). It is anticipated that a user may enable and 
disable modes based on his preferences. For example, if a 
user is capturing pictures of a musical, then the user may 
enable “Silent” mode on the camera, so as not to disturb 
audience members or actors. 

0251. Of course, while the exemplary data shown in FIG. 
11 indicates that only one mode is enabled (“Manual”), it 
will be understood that any number of modes (including no 
modes at all) may be enabled. 
0252) The exemplary embodiment of the output condi 
tion database shown in FIG. 11 describes one example of a 
camera communicating with an electronic device. For 
example, when the camera is in “PDA Assisted” mode, the 
camera may output a question by transmitting the question 
to a user's PDA. The user may then respond to this question 
using the PDA (e.g., by Selecting a response using the PDA's 
stylus) and the PDA may transmit the user's response back 
to the camera. 

0253) Referring now to FIG. 12A and FIG. 12B, an 
exemplary tabular representation 1200 illustrates one 
embodiment of the response database 445 (FIG. 4) that may 
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be stored in the computing device 400. The tabular repre 
sentation 1200 of the response database includes a number 
of example records or entries, each defining a response that 
may be useful in recording responses provided by a user 
(e.g., in response to a question). Those skilled in the art will 
understand that the response database may include any 
number of entries. 

0254 The tabular representation 1200 also defines fields 
for each of the entries or records. The exemplary fields 
Specify: (i) a question 1205 that indicates a question that was 
output (e.g., to a user), (ii) a time 1210 that indicates when 
the question was output, (iii) a response to the question 1215 
that includes an indication of the response to the question 
(e.g., text, an audio file), and (iv) an action 1220 that 
indicates what (if any) actions were taken based on the 
corresponding response. 
0255 For example, the first record in the response data 
base shown in FIG. 12A indicates that a user responded 
“Indoors' to “OUES-123478-01. An indication of what 
question was output to a user may comprise a question 
identifier, for example, which may correspond to a question 
identifier in the question database (e.g., as represented in 
FIG. 9). For example, “QUES-123478-01" refers to the 
question “Are you indoors or outdoors?” in the question 
database shown in FIG. 4. As indicated in the exemplary 
table, a question may be output multiple times (e.g., in 
different situations). For example, “QUES-123478-01" was 
output to a user at 1:34 p.m. on Aug. 3, 2002 and also at 
11:36 p.m. on Aug. 3, 2002. 
0256 The response database may indicate that a user has 
not responded to a question (e.g., for “QUES-123478-01” at 
4:10 p.m. on Aug. 17, 2002). In another example, a user may 
have provided a response that is not an answer to the 
question (e.g., for “QUES-123478-08" at 7:21 p.m. on Aug. 
11, 2002). Thus, in Some instances, the camera may deter 
mine to output the question again. AS discussed herein, 
camera may perform one or more actions based on a user's 
response to a question. For example, the camera may 
meta-tag at least one image or adjust one or more Settings on 
the camera based on a user's response to a question. 
0257 Referring now to FIG. 13A and FIG. 13B, exem 
plary tabular representations 1300 and 1350 illustrate two 
embodiments of an event log database 450 (FIG. 4) that may 
be stored in the computing device 400. An event log may 
Store a list of events that occurred at one or more cameras 
and/or servers, for example. FIGS. 13A and 13B show two 
examples of event logs that may be Stored by the camera 
and/or a server. FIG. 13A shows an exemplary event log for 
events that occurred on Aug. 3, 2002, generally relating to 
a user capturing images at a wedding. FIG. 13B shows an 
exemplary event log for events that occurred on Aug. 10, 
2002, generally relating to a user capturing images at a 
beach. AS depicted in the figures, event logs preferably Store 
an indication of a time when an event occurred and a 
description of the event. 
0258 Each tabular representation of the event log 
includes a number of example records or entries, each 
defining an event. Those skilled in the art will understand 
that the response database may include any number of 
entries. 

0259. The tabular representation 1300 also defines fields 
for each of the entries or records. The exemplary fields 
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specify: (i) a time of event 1305 that indicates a time that the 
corresponding event occurred, and (ii) a description of the 
event 1310 that includes (e.g., in text) a description of what 
the event was. Tabular representation 1350 defines similar 
fields time of event 1355 and description 1360. 
0260 For convenience of discussion, each of the exem 
plary events logged has been depicted as occurring at a 
different time. Of course, two or more events may be logged 
as occurring at the same time. Note that the event times in 
the exemplary tables are examples only and do not neces 
Sarily represent delays that may be associated with processes 
on the camera. For example, while the event log in FIG. 13A 
shows that the camera received a user's response to question 
“OUES-123478-01” at 1:35 pm on Aug. 3, 2002 and then 
output “QUES-123478-02” at 1:36 PM on Aug. 3, 2002, this 
does not necessarily mean that there is a one minute delay 
between receiving a user's response to question “QUES 
123478-01” and outputting “QUES-123478-02.” 
0261) The event logs depicted in FIGS. 13A and 13B 
may not include one or more events that occur at the camera. 
For example, the event log shown in FIG. 13A does not 
include an event of meta-tagging the image “WEDDING 
01 as being captured indoors. 
0262 FIG. 14 shows an example of an expiring infor 
mation database that may be Stored by a camera, Server, or 
other computing device. This database preferably Stores data 
about information that is useful to a camera as well as an 
indication of one more conditions under which this infor 
mation expires (e.g., and should no longer be used by the 
camera.) The expiring information database may also indi 
cate one or more actions to perform in response to infor 
mation expiring. 
0263. Referring now to FIG. 14, an exemplary tabular 
representation 1400 illustrates one embodiment of the expir 
ing information database 455 (FIG. 4) that may be stored in 
the computing device 400. The tabular representation 1100 
of the expiring information database includes a number of 
example records or entries, each defining expiring informa 
tion that may be useful in determining when information 
(e.g., as collected by a camera and/or server) should expire. 
Those skilled in the art will understand that the expiring 
information database may include any number of entries. 
0264. The tabular representation 1400 also defines fields 
for each of the entries or records. The exemplary fields 
specify: (i) the information 1405 whose expiration is being 
monitored, (ii) an expiration condition 1410 that indicates 
when or under what circumstances the piece of information 
should expire, and (iii) an action 1415 that indicates an 
action (if any) to be performed (e.g., by a camera, by a 
Server) in response to the information expiring. 
0265 For example, the first record in the tabular repre 
sentation 1400 of the expiring information database shown 
in FIG. 14 indicates that the camera will disregard the 
information that the camera is outdoors and output the 
question, “Are we outdoors?” if the camera is turned off for 
more than Sixty minutes. 
0266 The information field 1405 preferably includes the 
piece of information (e.g., determined based on a user's 
response to a question). For example, the camera may store 
the information “Camera is Outdoors' based on a user 
responding “outdoors' to the question “Are you indoors or 
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outdoors?” QUES-123478-The expiration condition 1410 
preferably indicates one or more conditions under which the 
information will expire. For example, the information that 
the weather outside is Sunny may be set to expire if the Sun 
goes down or if the camera is taken indoors. 
0267. When an expiration condition 1410 occurs, the 
camera may perform one or more actions. Exemplary 
actions include Outputting a question, adjusting a Setting, or 
ceasing to perform an action (e.g., an action that was 
performed based on the information being current). For 
instance, the camera may cancel “Sunny Beach Mode” (e.g., 
automatically or after prompting the user) in response to the 
expiration of the information that a user is on a beach. 
0268 2. Processes 
0269 Methods consistent with one or more embodiments 
of the present invention may include one or more of the 
following steps, which are described in further detail herein: 

0270 (i) capturing an image, 
0271 (ii) determining a question, 
0272 (iii) outputting a question, 
0273 (iv) receiving a response to a question, 

0274 (v) performing an action based on a response, 
and 

0275 (vi) expiring information. 
0276 Referring now to FIG. 15, a flowchart illustrates a 
process 1500 that is consistent with one or more embodi 
ments of the present invention. The process 1500 is a method 
for outputting a question to a user of a camera. The proceSS 
1500, and all other processes described herein unless 
expressly specified otherwise, may be performed by an 
imaging device (e.g., a camera), a computing device (e.g., a 
Server) in communication with an imaging device, and/or a 
combination thereof. Each of these devices is described in 
detail herein. Further, the process 1500, and all other pro 
ceSSes described herein unless expressly Specified otherwise, 
may include Steps in addition to those expressly depicted in 
the Figures or described in the Specification, without depart 
ing from the Spirit and Scope of the present invention. 
Similarly, the steps of process 1500 and any other process 
described herein, unless expressly specified otherwise, may 
be performed in an order other than depicted in the Figures 
or described in the Specification, as appropriate. 
0277 Referring to step 1505, an image is captured. 
Various ways of capturing an image, including by use of a 
camera, are well known to those skilled in the art and Some 
examples are provided herein. In Step 1510, a question is 
determined based on the captured image (e.g., using a 
determination condition database of a camera). In step 1515, 
the determined question is output to a user (e.g., via an 
output device of a camera). Various ways of determining and 
of outputting questions are described in detail herein. 
0278 Referring now to FIG. 16, a flowchart illustrates a 
process 1600 that is consistent with one or more embodi 
ments of the present invention. The process 1600 is a method 
for performing an action based on a response from a user. 
For illustrative purposes only, the process 1600 is described 
as being performed by a camera 130. Of course, the proceSS 
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1600 may be performed by any type of imaging device 210, 
or an imaging device 210 in conjunction with a computing 
device 220. 

0279 Referring to step 1605, a camera 130 captures an 
image. For example, a user presses a shutter button to record 
an image of a Scene. In another example, the camera 130 
automatically captures an image of a Scene (e.g., in order to 
make Suggestions that the user adjust one or more settings). 
In Step 1610, the camera determines a question based on the 
image. For example, the camera 130 may determine that the 
image is underexposed and may determine that it is appro 
priate to ask the user if the user intended the image to be 
underexposed. In another example, the camera 130 may 
transfer the image or information about the image to a server 
110 for determination of a question. Determining the ques 
tion may thus include receiving an indication of a question 
from the server 110. 

0280. In step 1615, the camera 130 outputs the question 
to a user (e.g., via an LCD device). In step 1620, the camera 
130 receives a response from the user. AS discussed herein, 
the user may provide a response by any of a variety of 
means, including by making a Selection on a displayed menu 
of possible responses to the question. In Step 1625, the 
camera 130 performs one or more actions based on the 
received response. For example, based on a response that the 
user intends the image to be overexposed, the camera 130 
may store an indication (e.g., in a response database) that 
questions about exposure should not be output for images of 
this scene. Various steps of exemplary processes 1500 and 
1600 are described in detail below. 

0281 Images may be captured (e.g., using an imaging 
device 210) in a variety of ways. For example, an image may 
be captured based on an indication from a user. For instance, 
a user may operate a control on a camera (e.g., a shutter 
button) to capture an image. An image may be captured 
based one or more Settings. For example, an image that is 
captured by a camera may depend on the current aperture, 
Shutter Speed, Zoom, focus, resolution, and compression 
Settings. Similarly, an image may be captured based on a 
current mode of the camera (e.g., "Sunset mode, "Sunny 
Beach” mode). For example, the camera may have a “Sun 
Set' mode, which describes Settings that appropriate for 
capturing images of Sunsets. 

0282 Alternatively, an image may be captured automati 
cally (e.g., without any indication from a user). For example, 
the camera may capture images and Store them in a buffer 
even if a user has not pressed the shutter button on the 
camera. In order to Save memory Space, images that are 
captured automatically may be automatically deleted or 
overwritten. Capturing an image automatically may be par 
ticularly helpful in Some embodiments for determining the 
Subject(s) of an image the user wishes to record or how a 
user is composing a photograph. For example, before a user 
presses the Shutter button on the camera, he may aim the 
camera at a Scene (e.g., his girlfriend in front of the Golden 
Gate Bridge). The camera may capture an image of this 
Scene and then output a question to the user based on the 
image. In this manner, an image may be captured and a 
question may be output to a user prior to the user actually 
taking a picture. 
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0283 Capturing an image may include capturing an 
image based on a condition. This condition may be referred 
to herein as a capture condition to differentiate it from other 
described conditions. 

0284. Those skilled in the art will readily understand that 
capturing an image may include Storing the image in 
memory. AS discussed herein, various different forms of 
memory may be used to Store an image, including, without 
limitation: non-volatile memory (e.g., a CompactFlashTM 
card), volatile memory (e.g., dynamic random access 
memory (DRAM) for processing by an image recognition 
process), removable memory (e.g., a SmartMediaTM or 
CompactFlashTM card), and non-removable memory (e.g., 
an internal hard drive). Images may be stored in an image 
database, Such as the one shown in FIG. 8. 
0285) Other methods and aspects of capturing an image 
(e.g., using a digital camera) are known to those skilled in 
the art and need not be described in detail herein. 

0286. In accordance with various embodiments of the 
present invention, a camera and/or Server may output vari 
ous different types of questions to a user. Such questions to 
ask a user may be determined (e.g., by a server) in many 
different ways, as discussed variously herein by way of 
example and without limitation. For instance, questions may 
be determined based on a condition, based on an image, 
and/or based on a template. A camera may determine a 
question to ask a user based on a variety of different factors, 
including images stored in the camera's memory, the state of 
the camera (e.g., the camera's current Settings), indications 
by a user (e.g., responses to previous questions), and infor 
mation from Sensors (e.g., information captured by an image 
Sensor). 
0287 For example, if a user captured an image of a group 
of people, then the camera may use image recognition 
Software to determine that this image corresponds to a group 
of people and ask the user a question about this group of 
people (e.g., “Who’s in this picture'?”). According to one 
embodiment, the camera may determine a question based on 
an image that was captured automatically (i.e., without the 
user pressing the shutter button on the camera). 
0288 According to one or more embodiments of the 
present invention, a camera may communicate with a server 
in order to determine a question to output to a user. For 
example, the camera may transmit any of various informa 
tion (e.g., images, GPS coordinates) to a computer server. 
The Server may then determine one or more questions based 
on this information. The Server may then transmit an indi 
cation of at least one question to the camera, and the camera 
may output the question to a user. 

0289 Various types of information that may be collected 
by a camera are described herein. Some examples of infor 
mation that a camera may transmit to a Server include, 
without limitation: one or more images captured by the 
camera, indications by a user (e.g., responses to questions, 
usage of controls), a state of the camera (e.g., current mode, 
images Stored in memory), and information from Sensors 
(e.g., location, orientation, Sound and audio). 
0290. A server may determine a question to output in 
accordance with one or more of the exemplary processes 
discussed herein. It is worthwhile to note that the computer 
Server may have significantly greater processing power, 
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memory, power consumption (e.g., no batteries), and physi 
cal size (e.g., not portable) than the camera. This may allow 
the computer Server to perform computations and analysis 
that are more complex or extensive than could those that 
could be performed quickly using the camera's processor. 
For example, the computer Server could run complicated 
image analysis and pattern matching algorithms to deter 
mine an appropriate question to ask a user. 
0291. After a question is determined, a computer server 
may transmit an indication of the question to the camera. 
Examples of indications of questions include, without limi 
tation, a question and a question identifier. For example, the 
computer Server may transmit an audio clip or text messages 
corresponding to the question. The question may be com 
pressed (e.g., as an MP3) to reduce the bandwidth necessary 
to transmit the question. In another example, the camera 
may store a database of questions, with each question in the 
database being identified by a question identifier. In order to 
indicate a question to the camera, the computer Server may 
transmit a question identifier corresponding to the question. 
The camera may then retrieve the question from the data 
base. 

0292. After receiving an indication of a question from the 
computer Server, the camera may output this question to a 
user as discussed variously herein. 
0293 According to some embodiments, a camera may 
determine a question to ask a user based on a condition. This 
type of condition may also be referred to as a determination 
condition to differentiate it from other conditions described 
elsewhere in this disclosure. 

0294. Some examples of determining a question based on 
a condition are discussed herein, without limitation. For 
instance, if the batteries in the camera are running low (i.e., 
a condition), then the camera may ask the user, “How many 
more pictures are you planning on taking?” In one example, 
if a captured image includes an image of a football player 
(i.e., a condition), the user is to be asked, “Are you taking 
pictures of a football game'?” In another example, if a 
captured image includes an image of a candle (i.e., a 
condition), the user may be asked, “Are you taking pictures 
of a birthday party?” In one example, if a captured image 
includes an image of two or more people (i.e., a condition), 
then the question, “Who are the people in the photo?” is to 
be output to the user. 
0295 AS discussed variously herein, in accordance with 
Some embodiments of the present invention, a camera or 
Server may determine a question to ask a user based on one 
or more images that have been captured. That is, an image 
may be captured and then the camera may determine a 
question to ask a user based on this image. 
0296 AS discussed herein, determining a question based 
on an image may include processing the image using image 
recognition Software. A wide variety of image recognition 
programs are known to those skilled in the art and need not 
be described in detail herein. 

0297. In one example of determining a question based on 
an image, a user captures an image using the camera. The 
camera may determine, based on an analysis of the image, 
that this image shows a perSon Sitting under a tree. Based on 
this determination, the camera may ask the user a question 
such as, “Who is the person sitting under the tree in this 
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picture'?” The user's response to this question (e.g., “Alice') 
may be used, for example, to meta-tag the image. 
0298. In another example, the camera may automatically 
capture a plurality of images of an exciting Series of playS 
during a basketball game. Based on these images, the 
camera may ask the user, "Are you interested in pictures of 
any of the following players (check all that apply)?” The 
camera may then Save or delete Some or all of the captured 
images based on the user's response to this question. 
0299. In another example of determining a question 
based on an image, a user may capture an image of a child 
with a present. Based on this image, the camera may ask the 
user, “Are you taking pictures of a birthday party'?” If the 
user indicates that he is indeed taking pictures of a birthday 
party, the camera may adjust the Shutter Speed to be at least 
/125 Sec, So as to capture the children who are moving 
quickly. 

0300. The camera may determine a question based on one 
or more properties of an image, including, without limita 
tion: exposure (e.g., including brightness, contrast, hue, 
Saturation), framing (e.g., organization of Subjects within the 
image, background), focus (e.g., Sharpness, depth of field), 
digitization (e.g., resolution, quantization, compression), 
meta-information associated with an image (e.g., camera 
Settings, identities of people in an image, a rating provided 
by a user), Subject(s) (e.g., people, animals, inanimate 
objects), Scenery (e.g., background), and motion relating to 
an image (e.g., movement of a Subject, movement of the 
camera). 
0301 The camera may determine a question based on 
exposure of an image. For example, the camera may deter 
mine that the background of an image is brighter than the 
foreground of the image. Based on this, the camera may ask 
a user, “Would you like to use a fill flash to brighten your 
Subject?” In another example, the camera may determine 
that an image is too bright. Based on this, the camera may 
ask a user, "Are you trying to take a picture of a Sunrise or 
Sunset?’ 

0302) The camera may determine a question based on 
framing of an image. For example, the camera may deter 
mine that an image includes two objects, one in the fore 
ground and one in the background. Based on this, the camera 
may ask a user, "Which object do you want to focus on, the 
one in the foreground or the one in the background?” If the 
objects have been identified (e.g., by the camera using an 
image recognition program), the different objects may be 
named in the question. 
0303. In an example of how camera may determine a 
question based on focus of an image, the camera may 
determine that a portion of an image is blurred (e.g., as if by 
movement). Based on this, the camera may ask a user, "Are 
you taking pictures of a Sporting event?” Based on the user's 
response, the camera may then adjust a Setting on the camera 
(e.g., increase the shutter speed to at least /250 Sec) as 
described herein. 

0304. The camera may determine a question based on 
meta-information associated with an image (e.g., camera 
Settings, identities of people in an image). In one example, 
the camera recognizes that an image has been meta-tagged 
as being taken at 7:06 p.m. Based on this information, the 
camera may ask a user, "Is the Sun about to go down?' or 
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“How long will it be until the Sun goes down?” In another 
example, an image may include a meta-tag that indicates that 
it shows Alice and Bob in a canoe. Based on this tag, the 
camera may ask a user, "Are you taking pictures at a lake or 
river?” In another example, an image may include a meta 
tag that indicates the preferred cropping or Scale for the 
image. Based on this, the camera may ask a user, “When 
your Subject is off-center, do you want the background to be 
in focus?” In Still another example, meta-data associated 
with an image may include a rating of the quality of the 
image (e.g., a rating provided by the user or determined by 
the camera). The camera may determine a question based on 
this rating (e.g., “This image appears to be overexposed. Are 
you trying to create an artistic effect?”). 
0305 As discussed herein, the use of image recognition 
Software may allow for one or more Subjects of a captured 
image to be determined. Examples of Subjects include, 
without limitation: people, animals, buildings, vehicles, 
trees, the sky, a ceiling, a landscape, etc. Determining a 
question may comprise determining a type of Scenery (e.g., 
natural landscape) in the image. Scenery may include one or 
more Subjects, which may or may not be identified indi 
vidually. Further, according to Some embodiments, one or 
more questions may be determined based on whether the 
image matches a template. 
0306 In one example of determining a question based on 
a Subject in an image, the camera may identify a candle in 
an image. Based on this determination, the camera may ask 
a user, "Are you taking pictures at a birthday party?” In 
another example, the camera may identify a large body of 
water in an image. Based on this, the camera may ask a user, 
“Are you on a boat?” Based on a determination that an 
image includes a building, for example, the camera may ask 
a user, "Are you outside'?” If it is determined that an image 
includes a mountain, for example, the camera may ask a 
user, “What mountain is this?” 
0307. It will be readily understood that at least one 
Subject of an image may be a perSon. In Some embodiments, 
determining a question may include one or more of the 
following Steps: determining that an image includes at least 
one perSon, identifying at least one perSon in an image, and 
determining one or more characteristics of at least one 
perSon in image. One or more of the above Steps may be 
performed by a Server and/or camera. 
0308. In one example of determining a question based on 
a Subject in an image, the camera may identify a perSon in 
an image (e.g. based on information received from a server). 
Based on this identification, the camera may ask a user, "Is 
this a picture of Alice'?” The camera may determine a 
question based on a perSon in an image. In another example, 
the camera may ask a user, "Do you already have any 
pictures of this perSon?' A camera may ask a user, “What 
color skin does Bob have?” The user's answer to this 
question may be useful in determining how to Set exposure 
Settings on the camera when taking a picture of Bob. The 
Subject of an image may be identified as a football player 
and thus may indicate that a user is capturing images of a 
football game. Accordingly, the camera may ask the user, 
"Are you taking pictures of a football game'?” 

0309 The camera may determine a question based on 
motion relating to an image (e.g., based on blurring of an 
image or comparison of a plurality of images). For example, 
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the camera may determine a question based on motion of a 
Subject in an image. For instance, if a Subject in an image is 
moving quickly, the camera may ask a user, "Are you taking 
Sports pictures?” In another example, the camera may deter 
mine that the ground plane in an image is moving slightly 
(e.g., Shimmering like water). Based on this, the camera may 
aska user, "Are you taking pictures of water (e.g., the ocean, 
a fountain, a creek)?” An imaging device may determine that 
it is moving (e.g., using a GPS Sensor). Based on this 
determination, a digital camera may ask a user, "Are you in 
a vehicle (e.g., a car, a boat, an airplane)?” 
0310 Various embodiments of the present invention 
allow for a question to be determined based on a plurality of 
images. For example, the camera may capture two images in 
close Succession (e.g., /10 of a second apart). The camera 
may compare these images and may determine that a Subject 
(e.g., a person, an animal) is moving. Based on this deter 
mination, the camera may ask a user, "Are you taking 
pictures of a Sporting event?” In Some embodiments related 
to multiple images, a camera may determine a question 
based on at least one difference among a plurality of images. 
For example, the camera may capture a plurality of images 
in bright light conditions (e.g., Outdoors on a Sunny day). 
Then the camera may capture an image in low light condi 
tions (e.g., So little light that a flash in necessary). Based on 
this, the camera may ask a user a question, “Did you just go 
inside a building?” 
0311. The camera may also be configured so as to deter 
mine a question based on at least one similarity among a 
plurality of images. For example, the camera may determine 
that two images have the same person wearing a redshirt in 
them. Based on this, the camera may ask a user, “Who is the 
perSon in the redshirt?” In another example, the camera may 
determine that a first image is of a tiger and a Second image 
is of a polar bear. Since a tiger and a polar bear are both 
animals, the camera may ask a user, "Are you at the Zoo'?” 
0312) A question may refer to an image (and thereby be 
based on the image). Examples include, without limitation: 

0313 (i) “Is this picture bright enough?" 
0314 (ii) “Who is the person wearing the yellow 
jacket in this image?” 

0315 (iii) “Do you mind if I delete this image? You 
have two others just like it.” 

0316 (iv) “Where was this picture taken?-show the 
picture>'?” 

0317 (v) “Please highlight Alice's face in this 
image.” 

0318 According to at least one embodiment of the 
present invention, one way of determining a question based 
on an image is to determine if an image matches a template. 
For example, a camera and/or Server may store a plurality of 
templates. Each template may correspond to a different type 
of image, category of image, or one or more properties of an 
image. After an image is captured, this image may be 
compared to one or more of the templates to see if there is 
a match. If the image matches a template, then an appro 
priate question may be determined (e.g., to verify that the 
image does in fact match the template and/or to Verify 
information useful in determining a setting on the camera). 
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03.19. Some examples of templates include, without limi 
tation: 

0320 (i) An “indoors” template. If an image 
matches with the indoors template, then the camera 
may determine that there is a Significant probability 
that the user is capturing images inside a building. 
The camera may then determine an appropriate ques 
tion to ask the user (e.g., “Are you indoors?”). 

0321 (ii) A “sandy beach” template. If an image 
matches with the “sandy beach” template, then the 
image may have been captured on a Sandy beach 
(e.g., in bright Sunlight, where water may be nearby). 
The camera may then determine an appropriate ques 
tion to ask the user (e.g., “Are you at the beach?). 

0322 (iii) A “football player” template. If an image 
matches the “football player” template, then the 
image may include a football player. The camera 
may then determine to ask the user, "Are you taking 
pictures of a football game'?” Note that in a preferred 
embodiment a football player template may match 
with any picture of a football player, whether the 
player is facing the camera, facing away from the 
camera, or lying on the ground. Alternatively, there 
may multiple “football player” templates, with some 
corresponding to a football player in a different 
position, with different lighting, etc. 

0323 (iv) A "candle' template. If an image matches 
the “candle' template, then the image may include a 
candle or other point light Source (e.g., light bulb, 
flashlight). Based on this, the camera may determine 
a question to ask a user (e.g., “Are you taking 
pictures at a birthday party?”). 

0324 (v) A “Bob Jones” template. In an image 
matches the “Bob Jones'-template, then the image 
may include a picture of Bob Jones (e.g., who may 
be a friend of the user of the camera). Based on this, 
the camera may determine a question to ask a user 
(e.g., “What is Bob doing in this picture?"). 

0325 (vi) A “fluorescent light bulb" template. If an 
image matches with this template, then the Scene in 
the image may have been illuminated with a fluo 
rescent light bulb. The camera may ask a user an 
appropriate question based on the image and the 
determined template. 

0326 In accordance with various embodiments of the 
present invention, a camera and/or a Server may perform one 
or more of the following Steps in matching an image to a 
template: 

0327 (i) determining an image 
0328 (ii) Storing one or more templates (e.g., in a 
template database) 

0329 (iii) determining that the image matches at 
least one template 

0330 (iv) determining a correspondence between 
the image and at least one template 

0331 (v) determining a question based on the image 
and the at least one template 
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0332 (vi) determining a correlation between the 
image and at least one template 

0333 (vii) determining a degree to which the image 
matches at least one template 

0334) Note that the matching of an image to a template 
may be a condition. That is, if an image matches a template, 
then a condition may be true and a question may be 
determined based on this condition, as described herein. 
0335) It will be understood that an image may match with 
multiple templates. For example, a picture of Bob Jones on 
a beach may match with both the “Bob Jones' template and 
the “Sandy beach' template. In this circumstance, a question 
may be determined based on one or both of the templates. 
0336 Also, it may be possible for an image to partially 
match a template. For example, matching an image to a 
template may include determining how much the image 
matches the template. Some examples of partial matches 
include, without limitation: 

0337 (i) An image of a light bulb may only be a 
65% match for the “candle template.” 

0338 (ii) An image may match a first template to a 
first degree and a Second template to a Second 
degree. For example, an image of Steve Jones (who 
looks similar to his bother Tom Jones) may be a 95% 
match with the “Steve Jones' template and a 80% 
match with the “Tom Jones” template. 

0339 (iii) An image that was taken indoors may be 
a 5% match for the “sandy beach” template. 

0340 (iv) An image may only be considered a match 
for a template if the amount that the image matches 
the template is greater than a threshold value (e.g., 
95% certainty). 

0341 According to Some embodiments, the camera may 
determine and/or create a template based on a user's 
response to a question. For example, the camera may create 
an "Alice Jones' template based on an indication by a user 
that an image is of Alice Jones. 
0342. After a question is determined, a camera may 
output the question to a user. Various different ways that a 
question may be output to a user of a camera are discussed 
herein. 

0343 A question may be output to a user of a camera in 
a variety of different ways. For example, a question may be 
output using one or more of a variety of different output 
devices. Examples of output devices that may output ques 
tions to a user include, without limitation: 

0344 (i) An LCD screen. For example, the camera 
may include a color LCD screen on its back. This 
LCD Screen may display questions to a user (e.g., as 
text). 

0345 (ii) An audio speaker. For example, the cam 
era may use an audio speaker to output a audio clip 
of a question to a user. 

0346 (iii) An LED screen. For example, the camera 
may include a LED Screen that displays questions to 
users as Scrolling text. 
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0347 (iv) A heads-up viewfinder display. For 
example, a question may be displayed on the View 
finder of the camera So that a user can view the 
question while composing a shot (i.e., which the user 
is preparing to capture an image). 

0348 (v) A printer. For example, the camera may 
include thermal printer that may print out a list of 
questions for a user to answer. 

0349 Other examples of output devices that may be used 
to output a question are discussed herein. 
0350) A question may be represented in or more of a 
variety of different media formats, including text, audio, 
images, video, and any combination thereof. Examples of 
questions being output as text include a question displayed 
as text on an LCD Screen on the back of the camera and a 
question displayed as text overlaid on the camera's View 
finder. In another example, a text question may repeatedly 
Scroll acroSS a header bar on the camera's LCD Screen. It 
will be understood that various visual cues may be used to 
draw a user's attention to a message that is output in text, 
including different fonts, font sizes, colors, text boxes, and 
backgrounds. 
0351 Examples of questions being output as audio 
include an audio recording of a question. In another 
example, Speech Synthesis Software may be used to generate 
an audio representation of a question. In another example, a 
“BEEP sound may be output when a question is displayed 
on a Video Screen. Examples of outputting questions using 
images and Video include, without limitation, displaying a 
Sequence of images (e.g., a movie) to a camera user using a 
Video Screen. In another example, a Video of an animated 
cartoon character may indicate a question to user. 
0352. Note that a message may be presented in a plurality 
of ways. For example, a question may include both a text 
component and an audio component (e.g., the camera may 
beep and then display a question on an LCD Screen). In a 
Second example, the camera may display an image on its 
color LCD Screen and then play an audio recording of a 
question. 
0353 Note that a question may be phrased in the first 
perSon. For example, a question may use the word “I” to 
refer to itself or the word “we” to refer to the camera and the 
user. Examples include, without limitation: 

0354) (i) “Are we at the beach?” 
0355 (ii) “It seems to me that were indoors right 
now. Is this correct?” 

0356 (iii) “Am I underwater? 
0357 (iv) “How many more pictures should I plan 
on taking today?' 

0358 (v) “Should I use the red-eye reduction flash?" 
0359 A question may be output in different languages 
(e.g., depending on who is using the camera). For example, 
if the current user of the camera Speaks English, then a 
question may be output to the user in English. However, if 
the current user of the camera Speaks Chinese, then the 
question may be output the to the user in Chinese. 
0360 According to some embodiments of the present 
invention, a question may be output by a presenter (e.g., a 
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character that presents the question to a user). Examples of 
presenters include, without limitation: 

0361 (i) A speaker. For example, the camera may 
Store two recordings of a question-one with a female 
Speaker and one with a male Speaker. 

0362 (ii) An animated character in a video message. 
For example, an avatar, Virtual assistant, or other 
on-Screen character may be displayed to a user in 
conjunction with a question. For example, an ani 
mated rabbit may be displayed on the camera's LCD 
Screen and “talk to a user, thereby outputting one or 
more questions to the user. Indications from the 
rabbit may be provided as text (e.g., displayed using 
a speech bubble as a partition) and/or audio (e.g., an 
audio recording may be played, allowing the rabbit 
to "speak' to the camera user.) 

0363 (iii) An actor. For example, a video of an actor 
presenting a question may be displayed to a user on 
the camera's LCD Screen. The camera may store a 
database of Video clipS representing different ques 
tions. 

0364 (iv) A celebrity. For example, an audio or 
video recording of a celebrity (e.g., William Shatner) 
reciting a question may be output to a user. 

0365. It is anticipated that some types of camera users 
may pay more attention to representations of message that 
include certain presenters. For example, a user may pay 
extra attention to a message that is presented by his favorite 
celebrity. 

0366. In order to accommodate a variety of different 
formats and languages for the same question, the camera 
may store one or more representations of a question in 
memory. For example, for a given question (e.g., “Are you 
at a ski resort''), the camera may store the following 
representations: a text version of the question in English, an 
audio version of the question in English, a text version of the 
question in Spanish, and an audio version of the question in 
Spanish. 
0367 As discussed variously herein, a question may be 
output to a user at a variety of different times. For example, 
the camera may delay outputting a question until an appro 
priate time. In another example, the camera may output a 
questions based on a condition. 
0368. In addition to outputting a question, the camera 
may output other information that may be helpful to the user. 
Examples of additional information may include, without 
limitation: at least one image that relates to the question, 
potential answers to the question (e.g., for a multiple choice 
question), a reason for asking the question, current settings 
on the camera, a default answer to the question, and a 
category for the question. 
0369. As discussed herein, the camera may output a 
question to a user that relates to at least one image. To assist 
the user in answering the question, the camera may display 
at least one image to the user. For example, the camera may 
display a picture of a perSon on the beach to a user and ask 
the user, “Is this a picture of Alice or Bob'?” In another 
example, the camera may display a set of four pictures to a 
user and ask the user, "All of these pictures are of Alice, 
right?” 
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0370. In another example, the camera may display a 
plurality pictures to a user and ask the user, “Pick your 
favorite picture from this group.’ A camera may display an 
image to a user and ask the user, "Is this picture underex 
posed?' or may highlight a portion of an image ask a user, 
“Is this the subject of the image'?” In yet another example, 
the camera may automatically crop an image and ask a user, 
“I’m going to automatically crop this image. Is this a good 
way to crop the image?” 
0371 Indicating potential answers to a question may be 
helpful in describing to a user how he should answer a 
question, indicating acceptable answers to a question, and/or 
reducing the time or effort required for a user to answer a 
question. Examples of potential answers to questions 
include, without limitation: 

0372 (i) “Yes”/“No”/"I'm not sure” 
0373 (ii) “Alice"/"Bob"/“both Alice and Bob”/ 
“neither Alice nor Bob' 

0374 (iii) “tungsten"/"fluorescent"/"I'm 
indoors'/"I don’t know 

0375 (iv) 
right' 

not 

“overexposed”/“underexposed”/"just 

0376 Indicating at least one reason for asking a question 
may be helpful in explaining the purpose of a question to a 
user, or in explaining to a user why it would be beneficial for 
him to answer a question. Some examples of the camera 
indicating one or more reasons for asking a question include: 

0377 (i) “I thought I saw a football player in that 
last photo you took. Are you taking pictures of a 
Sporting event?” 

0378 (ii) “Based on the last picture you took, it 
looks to me like you’re on a beach. Are you taking 
picture on a beach'?” 

0379 (iii) “It looks like you're taking a lot of 
pictures outdoors with white backgrounds. Are you 
at a ski resort?” 

0380 (iv) “The camera seems to be rocking back 
and forth. Are you on a boat?” 

0381 (v) “It looks like there was a reflection in the 
last picture you took. Are you trying to take pictures 
through a glass window?' 

0382 (vi) “How many more pictures are you plan 
ning on taking? If you continue Storing your pictures 
at high resolution, you only have Space for 12 more 
pictures.” 

0383 Indicating at least one setting on the camera may 
help the user to understand the context of a question, or to 
make a decision on how to respond to a question. In one 
example, the camera indicates: “The flash is currently off. 
Are we indoors?” In another example, the camera displayS: 
“Pictures are currently being captured at 1600x1200 reso 
lution, meaning that I have enough memory left to hold 15 
more pictures at this resolution. How many more pictures 
are you planning on taking?” Providing Such additional 
information may be beneficial to Some types of users. 
0384. Some embodiments of the present invention pro 
vide for a default or predetermined answer to a question 
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output to a user. In Some cases, the default answer may be 
indicated to the user. Some examples of output including 
default answers to questions include: 

0385) (i) “We’re indoors, right? If you don't answer 
in 5 seconds, I'll assume that were indoors . . .” 

0386 (ii) “Let me know if any of this information is 
incorrect: You're taking pictures at a birthday party. 
There are 8 children at the birthday party. So far 
you’ve taken pictures of 3 children: Alice, Bob, and 
Carly.” 

0387 (iii) “The girl wearing the blue Sweater is 
Alice, right? Press the “no” button if this is incor 
rect.' 

0388 Questions may be categorized, allowing the camera 
to output an indication of at least one category correspond 
ing to a question. Categorizing a question may be helpful to 
Some users, for example, if there are a plurality of questions 
that may be output to a user and the user would like to Sort 
these questions. Questions may be categorized based on a 
variety of different factors, including, without limitation: 

0389 (i) topic (e.g., “Lighting Questions,”“Focus 
Questions,”“Meta-Tagging Questions,”“Situational 
Questions,”“Ouestions about Future Plans,”“Oues 
tions About Past Images”) 

0390 (ii) image (e.g., “Questions About Image 
#1,”“Questions About The Last 8 Images Captured, 
“Questions about Images Captured Yesterday”) 

0391 (iii) priority (e.g., “High-Priority Questions, 
“Ouestions to Answer in the Next 5 Minutes, 
“Questions to Answer During Your Free Time, 
“Questions to Answer Before Capturing More 
Images) 

0392 (iv) type of response (e.g., “Yes/No Question 
s,”“Free Answer Questions,”“Multiple Choice Ques 
tions”) 

0393 (v) potential actions based on a user's 
response (e.g., "Meta-Tagging Questions,”“Settings 
Questions,”“Image Storage Questions”) 

0394 AS discussed herein, the camera may determine a 
question to output to a user (e.g., based on a determination 
condition). Alternatively, or in addition, the camera may 
determine when and/or how to output a question to a user 
based on one or more conditions. For example, a question 
may be output as an audio recording while a user is looking 
through the viewfinder of the camera. In another example, 
the camera may delay outputting a question to a user until 
there is a pause in the user's activities. 
0395. The camera thus may output a question based on a 
condition. This condition may also be referred to as an 
output condition to differentiate it from other types of 
conditions (e.g., determination conditions) described else 
where in this disclosure. 

0396 According to some examples, without limitation, a 
question may be output: when a condition occurs, when a 
condition is true, when a condition becomes true, in 
response to a condition, in response to a condition occurring, 
in response to a condition being true, because of a condition, 
because a condition occurred, because a condition is true, 
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according to a condition, at Substantially the same time that 
a condition occurs, and/or at Substantially the Same time that 
a condition becomes true. 

0397. Note that conditions may be useful in enabling a 
variety of different functions. For example, as discussed 
herein, a condition may be used in determining what ques 
tion(s) to output and/or for determining an order in which to 
output a plurality of questions. 

0398. In another example, a condition may be useful for 
determining when to output a question (e.g., determining an 
appropriate time to output a question). According to Some 
embodiments, output of a question may be delayed until a 
condition occurs. For example, it may be annoying to output 
a question to a user when the user is busy taking photographs 
at a birthday party or busy talking with a friend. Therefore, 
outputting a question to the user may be delayed until an 
appropriate time. 

0399. In some embodiments, as described herein, a con 
dition may be used in determining how to output a question. 
For example, a condition may be used to determine whether 
a question should be output in text on the camera's LCD 
display or as audio through the camera's audio Speaker. In 
a Second example, the camera may Select which personality 
should be used in outputting a question to a user. 
0400. In light of the present disclosure, one skilled in the 
art will understand that conditions for outputting a question 
may be similar to conditions for determining a question. For 
example, it should be clear to the reader that an output 
condition may be a Boolean expression and/or may be based 
on one or more factors 

04.01 Many types of factors are discussed herein as being 
potentially useful in making one or more of various types of 
determinations. For example, any of the factors described 
herein as potentially useful in determining a question to ask 
a user (e.g., images, indications by a user, movement of the 
camera, time-related factors, State of the camera, informa 
tion from Sensors, characteristics of a user, information from 
a database) may also be used for determining when and/or 
how to output a question to a user. Still other factors will be 
readily apparent to those skilled in the art in light of the 
present disclosure. 
0402 Some moments may be particularly appropriate for 
outputting a question to a user. Some general examples of 
appropriate times to output a question include, without 
limitation: when a user is composing a shot (e.g., is about to 
capture an image), when a user is inactive, when a user 
indicates that he is interested in receiving at least one 
question, when a user is viewing an image, when a user is 
answering one or more questions, when the camera's 
resources are running low, and when a user Starts to capture 
images of a Scene. Some of these general examples are 
discussed in further detail herein. 

0403. According to some embodiments, a question may 
be output when it is determined (e.g., by the camera) that a 
user is composing a shot. Some exemplary Scenarios 
include, without limitation: 

04.04 (i) Operation of a control. For example, if the 
user presses the Shutter button halfway down, then 
this may indicate that he is composing a shot. This 
may be an appropriate time to ask him a question 
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about the shot. In a Second example, the camera may 
output a question to a user when the user Switches the 
camera from manual exposure mode to auto-expo 
Sure mode. 

04.05 (ii) Use of the optical viewfinder on the cam 
era. For example, the camera may include a Sensor 
that determines when the user is looking through the 
optical viewfinder on the camera. 

0406 (iii) Use of the digital viewfinder on the 
camera. For example, if a user turns on the digital 
Viewfinder on his camera, this may be a sign that he 
is about to start capturing images. 

0407 (iv) When the camera is being held steadily 
(e.g., in a horizontal position). If a user is holding the 
camera steady in a horizontal position, for example, 
it may be likely that he is about to capture an image. 

0408 (v) Holding of the camera in two hands. For 
example, the camera may include one or more touch 
Sensors (e.g., heat, continuity, electric field, pressure) 
that may determine when a user places both of his 
hands on the camera. This may be considered an 
indication that the user is composing a shot. 

04.09 Some factors may be related to an indication by a 
user. For example, the camera may include a button or menu 
option labeled “Ask Me a Question.” Whenever a user has 
free time, he may press this button to answer any questions 
that the camera has. An indication that the user has pressed 
the button may trigger the camera to provide one or more 
questions. In another example, whenever the camera has a 
question to ask a user, it may output an indication of this 
(e.g., by beeping once or illuminating an LED). The user 
may then respond to this indication at his leisure (e.g., once 
he finishes capturing a sequence of action photos) by pro 
viding an indication (e.g., pressing a button on the camera) 
when he is ready to answer the question. 
0410. In some embodiments, a user may provide an 
indication of what question he would like to answer. For 
example, a user may select a question or question topic from 
a list of questions or question topics. In a Second example, 
a user may use the camera to view images that he has already 
captured. Some images may have questions associated with 
them, and to indicate this, these images may be highlighted 
by the camera, for example, with green borders. To indicate 
what question he would like to answer, the user may select 
(e.g., using a touch Screen, using a dial) one or more of the 
highlighted images. 

0411 Auser may provide an indication of how a question 
should be output. For example, the camera may normally 
output questions in an audio format. A user who is operating 
the camera in an opera house, however, may prefer to avoid 
disturbing other audience members. Therefore, the user may 
operate a control on the camera to indicate that he would 
prefer that the camera output the question in text form (e.g., 
via the camera's LCD display). 
0412 Some factors relating to inactivity by a user may be 
used in determining how and/or when to output a question. 
Such factors may include, without limitation: 

0413 (i) Duration since activity by a user. For 
example, the camera may include a timer that moni 
tors the period of time that has elapsed since a user 
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performed an activity (e.g., operated a control on the 
camera). If a threshold amount of time has elapsed 
(e.g., sixty Seconds), then the camera may determine 
that a question should be output to the user. 

0414 (ii) Measurements relating to images captured 
by a user. For example, the camera may monitor a 
duration since an image has been captured (e.g., 
Sixty-five Seconds) or an average rate of capturing 
images (e.g., one picture every thirty-two seconds). 

0415 (iii) Lack of Sound. For example, the camera 
may include a microphone that monitors the level of 
audible background noise around the camera. If the 
level of background noise falls below a threshold 
level, the camera may determine that this is an 
appropriate time to output a question to a user. 

0416 (iv) Movement of the user and/or the camera. 
For example, the camera may include one or more 
motion Sensors that may be helpful in determining 
whether the user is currently composing a shot, 
moving to a new location, or otherwise engaged in an 
activity. If the camera determines that the user is not 
moving the camera, a question may be output the 
USC. 

0417 (v) Power down. For example, if the camera 
determines (or a user indicates) that the camera 
should enter power-Save mode, then the camera may 
determine that this is an appropriate time to output a 
question to a user. In a Second example, the camera 
may output an indication that one or more questions 
are ready any time the user turns the camera on or 
off. 

0418. Examples of factors relating to the camera output 
ting an image include, without limitation: 

0419 (i) Viewing an image using the camera. For 
example, the camera may include a color LCD 
display that allows a user to view images that are 
Stored in the camera's memory (e.g., images that he 
has already captured using the camera). If the user 
uses the LCD display to view one or more images, 
this may indicate that the user is no longer busy with 
other activities and it may be an appropriate time to 
output a question to the user. For example, the 
camera may output any questions relating to an 
image when the uServiews that image on the camera. 

0420 (ii) Printing an image. For example, the cam 
era may include a printer or be connected to a printer. 
When a user operates the camera to print one or more 
images, the camera may output one or more ques 
tions to the user (e.g., questions relating to the one or 
more images). 

0421 (iii) Transferring an image to another device. 
For example, the camera may transfer images to one 
or more various other devices (e.g., a desktop com 
puter using a USB cable, an iPodTM portable wallet, 
a television Set for viewing, a color inkjet printer for 
printing, a removable flash memory card for Stor 
age). One or more questions may be output to a user 
before, during, and/or after the transfer of an image 
to another device. 
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0422. In some embodiments, it may be determined that it 
is appropriate to ask a question when the user is answering 
one or more other questions. For example, a plurality of 
questions may be output to a user Simultaneously or in close 
Succession. For example, it may be most convenient for a 
user to answer all or most of the camera's questions at one 
time, rather than individually as the camera determines 
questions to ask the user. 

0423 In another example, a second question may be 
output to a user based on a user's response to a first question. 
For instance, the camera may ask a user, “Where are you in 
this picture'?” If the user responds, “on a beach,” then the 
camera may ask the user a Second, related question: "Are 
these two pictures taken on the same beach?' 

0424. A determination that the camera's resources are 
running low may be used in determining when or how to 
provide a question. For example, if a camera's batteries are 
running low, the camera may output the question, “The 
batteries are running low. Do you have any more batteries?” 
In another example, if a memory resource (e.g., a flash 
memory card) approaches or is below a predetermined 
threshold of available memory (e.g., ten Mb) the camera 
may output the question, “You have only 10Mb of memory 
left. How many more images are you planning on captur 
ing?” 

0425. It may be desirable to output one or more questions 
when a user is starting to capture images of a Scene. Some 
exemplary related factors and Scenarios include, without 
limitation: 

0426 (i) A user turns the camera on. For example, 
each time a user turns the camera on, this may be a 
Sign that the user is about to capture images of a new 
Scene. Based on this, the camera may ask the user a 
question (e.g., “Are you indoors or outdoors?”). 

0427 (ii) A user captures an image. For example, the 
camera may output a question to a user immediately 
after the user captures an image of the Scene (e.g., in 
the anticipation that the user will capture additional 
images of the Scene). 

0428 (iii) A user presses the shutter button. For 
example, the camera may output a question to a user 
when the user presses the shutter button on the 
camera halfway (e.g., to focus the camera's lens on 
a Subject). This may indicate that the user is about to 
capture an image of the Subject. 

0429 (iv) A user moves to a new location. For 
example, the camera may include a GPS Sensor or 
other location Sensor that allows it to determine 
when a user moves the camera to a new location. 
Since this may be a sign that the user is now 
capturing images of a new Scene, a question may be 
output to the user (e.g., “Are you still taking pictures 
of Alice'?”). 

0430 (v) A user operates a control. For example, the 
camera may output a question to a user when the user 
adjusts a Setting on the camera, Since this may be an 
indication that Some aspect of the camera's Settings 
need to be adjusted (e.g., because the user is captur 
ing images of a different Subject). 
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0431. The camera may store an output condition database 
such as the one shown in FIG. 11. Note that the output 
condition database shown in FIG. 11 specifies how one or 
more questions should be output to a user. For example, if 
the camera is currently in manual mode, the camera will 
output a question to a user by beeping and displaying the 
question as text along the bottom of the camera's viewfinder. 
Note that this exemplary version of the output condition 
database may be used by the camera to output a question 
based on a current mode of the camera and possibly one or 
more other factors. For example, according to the output 
condition database shown in FIG. 11, the camera is cur 
rently in “Manual” mode, So questions may be output to a 
user when the user looks through the camera's viewfinder. 
An alternate version of the output condition database might 
be used to output a question based on other factors. 
0432. There may be times when a user would prefer not 
to have a question output to him (e.g., when he is busy with 
another activity, or when outputting a question would be 
disturbing to the user or other people). In circumstances like 
these, output of a question may be Suppressed (e.g., by the 
camera) based on one or more conditions. Suppressing a 
question may include, without limitation: preventing a ques 
tion from being output, not outputting a question, canceling 
output of a question, and delaying output of the question. 
0433. It will be readily understood that a question may be 
determined, as discussed variously understood, but that its 
output is Suppressed, delayed, or cancelled. Also, Suppres 
Sion of a question does not necessarily mean that no ques 
tions are output at all. Suppression may include Suppressing 
one or more questions (or types of questions) while one or 
more other questions are output. For example, two questions 
may be identified at about the same time for output to a user, 
with one being output immediately and output of the Second 
question being delayed until a more appropriate time. 
0434 Conditions for Suppressing questions may be simi 
lar to those described above for outputting questions. For 
example, a question may be Suppressed based on an indi 
cation from a user or because a time limit expires. 
0435. In some embodiments, a question may be Sup 
pressed because it comes at an inappropriate time. For 
example, it may be determined that a user may currently be 
busy with another activity. In another example, if a user is 
busy adjusting the camera's Settings, then the camera may 
delay outputting a question until the user finishes adjusting 
the camera's Settings and captures the image that he was 
busing composing. 
0436 According to some embodiments, one or more 
questions may be Suppressed because of inappropriate con 
tent. For example, a determined question may be a duplicate 
of a recently-asked question. Since the user has already 
answered the question, it may be botherSome to ask the user 
the same question again. In another example, the answer to 
(or purpose of) a question may no longer be relevant. For 
instance, while a user is indoors, the camera may determine 
a question to ask the user: “What type of lightbulb does this 
room have, tungsten or fluorescent?” However, the camera 
may have delayed outputting this question, because the user 
is in the middle of a conversation with a friend, for example. 
If the user then moves outside before the question is output, 
that question is no longer relevant. 
0437. A user may indicate that one or more messages (or 
types of messages) should be Suppressed. For example, a 
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user who is capturing images at a golf tournament may 
indicate that no audio message should be output (e.g., So that 
the user does not disturb the golfers). 
0438 Suppressing a question may include removing the 
question from an output queue or other list of questions to 
be output to a user. 
0439. The output condition database shown in FIG. 11 
shows an example of delaying output of a question if the 
camera is in "Sports' mode In this exemplary mode, the 
camera may delay outputting a question to a user until the 
camera is held Still for a period of time. Another example of 
FIG. 11 relates to canceling output of a question. For 
example, the camera may refrain from outputting any ques 
tions when it is in “Do Not Disturb’ mode. 

0440 According to some embodiments of the present 
invention, a camera may output an indication of a question 
before outputting the question itself. For instance, rather 
than outputting a determined question immediately, the 
camera may output an indication that the question is ready 
to be output. In Some embodiments, the camera will then 
wait for a user to indicate that he is ready for the question 
itself to be output. For example, the camera may beep when 
it determines a question and then wait for the user to respond 
to this beep before outputting the question. In a Second 
example, an LED on the camera may flash whenever the 
camera has a question ready to output to a user. 
0441. According to Some embodiments, outputting a 
question to a user may include one or more of the following 
Steps: outputting an indication that a question is ready, 
receiving a response to the indication from the user, and 
outputting the question based on the response. Examples of 
each of these StepS are provided below. 
0442. Some examples of outputting an indication that a 
question is ready include, without limitation: outputting an 
indication that a question has been determined, outputting an 
indication that a question has been queued for output, 
outputting an indication that a question has been retrieved 
from memory, outputting an indication that a question is 
ready to be output, outputting a request for the user's 
attention, and outputting a request for the user's attention 
regarding a question. Some of these examples are discussed 
in more detail herein. 

0443). It will be readily understood that there are many 
ways of indicating to a user that a question is ready, Such as 
by use of the various output devices discussed herein. For 
example, outputting an indication may comprise illuminat 
ing an LED on a camera. A user may understand that 
whenever this LED is illuminated, the camera has a question 
queued to ask the user. In another example, an audible 
“BEEP” or bell sound may be output that a user may hear. 
A user may understand that whenever this beep Sounds, the 
camera has a question queued to ask the user. A message 
may be displayed on an LCD screen. For example, an LCD 
Screen on the back of the camera may display a text, “I’ve 
got a question. Press the “Ask Me a Question button to have 
this question output to you.” 
0444. In Still another example, a portion of an image may 
be highlighted (e.g., in the camera's viewfinder). For 
instance, if the camera has a question about a particular 
Subject in an image, the camera may highlight that Subject 
in red when the image is displayed on the camera's LCD 
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viewfinder. Different types of visual indicators may be used 
to alert a user that at least one question is pending. In one 
example, when a user views an image using the camera, the 
camera may place a green border around the image to 
indicate that there is a question associated with the image. In 
another example, a red question mark may be overlaid on the 
corner of a displayed image to indicate that the camera has 
a question related to the image. 
0445. It will be readily understood that various methods 
described herein for outputting a question may also be used 
to output an indication that a question is ready. For example, 
an indication that a question is ready may include a presenter 
(e.g., an animated character, a celebrity voice). 
0446. The camera may output an indication that a ques 
tion is ready based on one or more conditions. Note that the 
various output conditions described herein for outputting a 
question may also be used to control the output of an 
indication that a question is ready. 
0447 According to some embodiments, a user may 
respond at his leisure to an indication that a question is 
ready. For example, at 2:12 p.m. the camera may beep to 
indicate that it has a question to ask a user. The user may be 
busy with Some other activity at this time (e.g., capturing an 
important Sequence of images of a sporting event) and So 
ignores this beep until 2:17 p.m., when he is free to pay 
attention to the question that the camera outputs. To indicate 
that he would like to answer a question, the user may operate 
a control on the camera (e.g., press a button). 
0448 Receiving a response to an indication that a ques 
tion is ready may include, without limitation: receiving an 
indication from a user, receiving an indication that a user 
would like to View a question, and receiving an indication 
that a user is inactive. A user may provide a response by 
operating a control or other input device on the camera. 
Various types of input devices are discussed herein, and 
others may be readily apparent to one skilled in the art in 
light of the present disclosure. 
0449 A user's response may include an indication of 
which question should be output. For example, a user may 
indicate that he is ready to answer questions about lighting, 
Scenes, and future plans, but not about meta-tagging. In a 
Second example, a user may select a question to answer from 
a list of questions that have been determined. 
0450 A user's response may include an indication of how 
to output a question. For example, a user may prefer to have 
a question output to him with both audio (e.g., through a 
Speaker on the camera) and text (e.g., through a LCD display 
on the camera). 
0451 Some types of users may prefer to have the camera 
output an indication that a question is ready before output 
ting the question. Other users may prefer to have the camera 
determine the best time(s) to output a question. For example, 
allowing the user to control when and how a question is 
output may be preferred by users because of the control and 
Simplicity Such a System offers. For instance, a user may 
wish to have control over the outputting of questions that he 
finds annoying. 

0452. The output condition database in FIG. 11 shows a 
number of examples of how the camera may output an 
indication that a question is ready before outputting the 
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question itself. According to one example, when the camera 
is in “Output Upon Request' mode, the camera will beep 
when a question is ready to be output and then wait until a 
user presses the camera’s “Ask Me a Question” button 
before outputting a question. In another example, when the 
camera is in “Silent” mode, the camera will cause an LED 
to blink to indicate that a question is ready. 

0453 According to various embodiments of the present 
invention, a user may indicate a response to a question that 
is output to him. For example, the camera may output a 
question to a user, "Are we on a beach'?” and the user may 
reply “No." 

0454. A user may operate one or more controls or other 
input devices of the camera to indicate a response to a 
question. Various types of input devices and controls that the 
camera may include are described herein, and other types 
may be readily apparent to those skilled in the art in light of 
the present disclosure. For example, a user may use one or 
more buttons on the camera to Select a response from a 
plurality of response (e.g., an answer to a multiple-choice 
question). For instance, a user may select a response from 
the list of choices: “Sunny,”“partly cloudy,”“light rain, 
“heavy rain,”“light snow,”“heavy snow.” In another 
example, a user may press a button on the camera to indicate 
“Yes” in response to a question of whether he is capturing 
images of a Sporting event. In another example, the camera 
may include a microphone that allows a user to respond to 
a question Verbally (e.g., a user may indicate the Weather 
outside is Sunny by Saying the word “Sunny'). In Some 
embodiments, a user may use a Stylus or other device to spell 
out a response on a touch Screen on the camera. For 
example, a user may use the Graffiti TM alphabet to spell out 
a textual response to a question. 

04.55 Some embodiments of the present invention allow 
for a user to Speak a response to a question. Such a response 
may be recorded using a microphone on the camera. The 
camera may then process the response using voice recogni 
tion Software. For example, a user may indicate that he is at 
a “birthday party' and the weather is “raining.” 

0456. In another example, a user may use any of a 
plurality of input devices (e.g., buttons) on the camera to 
highlight a portion of an image displayed (e.g., on the 
camera's color LCD display). For example, the camera may 
ask a user to indicate where a Subject's face is in an image. 
Based on the user's response, the camera and/or a server 
may determine that this area of the image is properly 
exposed. 

0457. It will be readily understood that a user's response 
to a question may take a variety of different forms (e.g., 
depending on the type of question). Some examples of forms 
of answers include, without limitation: 

0458 (i) Yes/No (e.g., an answer to the question “Is 
this a picture of Alice'?”). 

0459 (ii) Open-ended. For example, a user may 
respond to the question by speaking freely (e.g., by 
Speaking "Alice' in response to a question about 
who is in a displayed image). 

0460 (iii) A selection from a plurality of choices. 
For example, a user may respond to the question, 
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“Who is in this picture'?” by selecting one of the 
offered choices: "a) Alice b) Bob c) both d) neither.” 

0461 (iv) Graphical response. For example, a user 
may highlight a portion of an image or point to an 
object in an image displayed on a LCD display on a 
CC. 

0462. The camera may also receive or otherwise deter 
mine a default response from a user. For example, if a user 
does not respond to a question in a certain period of time, the 
camera may assume that the user answered the question in 
a certain way (e.g., in accordance with a default answer, as 
discussed herein). For example, the camera may ask a user 
the question “You’re at a ski resort, arent you'?” If the user 
does not respond to this question within ten Seconds, then 
the camera may assume that the user answered “Yes” to this 
question. 
0463. According to Some embodiments, a camera and/or 
Server may verify a response from a user. Verifying a 
response may include outputting an indication of the 
response that the user provided, or asking the same question 
or a similar question. The camera may verify a response to 
ensure that it did not misunderstand the user's response. For 
example, a user may respond "Yeah' or “Nah” to a Yes/No 
question, making it difficult for the camera to use voice 
recognition Software to determine the user's response. In 
order to verify the user's response, the camera may output 
an indication of the user's response by displaying the 
camera's best guess as to the response (e.g., “Yes”) on the 
camera's LCD display. In Some embodiments, the camera 
may verify a response to ensure that a user did not make a 
mistake in responding to a question. For example, the 
camera may output a Second question to Verify that a user 
did not accidentally press the wrong button on the camera 
when indicating his response (e.g., “Are you Sure that this 
room has fluorescent light bulbs?”). 
0464) The camera may verify a response to confirm that 
the user understands the ramifications of his response. For 
example, a user may indicate that he only plans to capture 
five more images on the camera's current memory card. 
Based on this, the camera may output a warning or reminder: 
"Are you Sure that you only want to capture 5 more images? 
If you capture 5 more images at high resolution, then the 
camera will be out of memory and will not be able to store 
any more images.” According to Some embodiments, the 
camera may verify a response by displaying an image to a 
user. For example, a user may respond to a question by 
indicating that he is at a beach. Based on this, the camera 
may display an image to a user along with the message, 
“This is what the picture would look like in Beach Mode. Is 
this correct?” The user may then respond to the verification 
by indicating whether the displayed image is correct. 
0465. In Some cases a user may not respond to a question. 
For example, a user may ignore a question that is output by 
the camera. For instance, the camera may output a question 
when a user is busy with another activity (e.g., capturing an 
important Sequence of action shots at a sporting event). 
Instead of responding to the question, the user may ignore 
the question. In another example, a user may not know that 
the camera output a question. For instance, a user may not 
be looking at the camera's LCD Screen when a question is 
displayed on the LCD screen. Since the user does not know 
that the camera has output a question, he will not know to 
respond to the question. 
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0466 Determining that a user has not responded to a 
question may include determining that a period of time has 
elapsed since the question was output. For example, if a user 
does not respond within twenty Seconds of when a question 
is output, then the camera may determine that the user has 
not responded. The camera may then perform an action (e.g., 
output the question again). In Some embodiments, determin 
ing that a user has not responded to a question may comprise 
determining that a condition has occurred (e.g., a user 
presses a button on the camera, the camera is held motion 
less for a period of time, a user provides a response to a 
different question). For example, the camera may stop 
displaying a question when a user captures an image. 
0467. If a user does not respond to a question output by 
the camera, then the camera take one or more of the 
following actions: 

0468 (i) Continue outputting the question. For 
example, the camera may display a question on an 
LCD Screen until the user responds to the question. 

0469 (ii) Stop outputting the question. For example, 
the camera may display a question on an LCD Screen 
until either (a) a user responds to the question, or (b) 
thirty Seconds have elapsed. 

0470 (iii) Output the question again. For example, 
the camera may output an audio recording of a 
question. If a user does not respond, then the camera 
may output the question again (perhaps in a different 
form). 

0471 (iv) Assume a default response to the ques 
tion. For example, the camera may output a question 
to a user, “You’re taking a picture of a Sunset, arent 
you'?” If the user does not respond, the camera may 
assume that the answer to the question is “Yes” (e.g., 
based on a determined default answer) and perform 
an appropriate action based on this default response. 

0472 (v) Output a different question. For example, 
the camera may ask a user a first question, “Are you 
at the beach'?” If the user does not respond to the 
question, then the camera may ask the user a Second 
question (e.g., based on the same image), "Are you 
at a ski resort?” 

0473. It will be understood that some times a user may 
provide a response that does not answer a question. For 
example, a user may indicate that he does not want to answer 
a question. Accordingly, a user may press a “Cancel Ques 
tion' button on the camera. In a Second example, a user may 
use a control on the camera to put the camera in “Do Not 
Disturb’ mode, thereby canceling the current question and 
any future questions. According to Some embodiments, a 
user may indicate that he would prefer to answer a question 
at a later time. For example, the camera may have a "Snooze 
button” that allows a user to indicate that the camera should 
Stop outputting a question and then output the question again 
when a condition occurs (e.g., a period of time has elapsed, 
an output condition occurs). 
0474. In at least one embodiment, a user may indicate 
whether a question is inappropriate or unhelpful. For 
example, the camera may have a "thumbs down” button or 
a “stupid question” button that a user may preSS when the 
camera outputs a question that the user determines is not 
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worth answering. This may be particularly useful if the 
camera tends to make mistakes when determining questions 
to output to users. For example, a user may capture a 
plurality of images indoors and then move outdoors to 
capture more imageS. Based on the plurality of images 
captured indoors, the camera may ask the user, “What kind 
of lighting does this room have?” Since the user is currently 
outdoors, this question is inappropriate, So the user may 
press the “thumbs down” button to indicate that the camera 
should discard the question about lighting as being irrelevant 
to the current Situation. Similarly, the camera may have a 
“reset questions' button that allows a user to indicate that the 
camera should restart its line of questioning. 

0475. In accordance with one or more embodiments of 
the present invention, if a user does not respond to a question 
or a user provides a response that does not answer the 
question, then the camera may output the question again. 
The Second output of the question may be similar to or 
different from the first output of the question. A question 
may be output a Second time based on a different output 
condition. For example, a question may be output when a 
user presses the shutter button halfway down (an output 
condition). If a user does not respond to this output of the 
question, then the camera may output the question again in 
fifteen seconds (a second output condition). 
0476. In some embodiments, a question may be output a 
Second time based on the Same output condition. For 
example, a question may be output thirty Seconds after a user 
operates the camera (an output condition). If the user does 
not respond to this first output of the question, then the 
camera may output the question a Second time in response 
to a Second occurrence of the output condition. That is, the 
camera may wait until the user operates the camera again, 
and then output the question thirty Seconds after the user 
Stops operating the camera. 

0477. Of course, a question may be output in the same 
manner as it was previously output. For example, a question 
may be output a first time as an audio prompt. If a user does 
not respond to the question, then the camera may repeat the 
audio prompt. In another embodiment, a question may be 
output in a manner that is different from the one that was 
previously used for the question. For example, a question 
may be output a first time as text displayed on the camera's 
LCD Screen. If a user does not respond, then the camera may 
output the question as holographic text overlaid on the 
camera's optical viewfinder. 
0478 Some embodiments allow for a question to be 
output with or without additional information. For example, 
a question may be output a first time as “Are you taking a 
picture of a Sunset?” If a user does not respond to this first 
output of the question, then the camera may output the 
question again, this time providing additional information: 
"Are you taking a picture of a Sunset? If So, then let me know 
now-otherwise your picture will be underexposed.” 

0479. The camera may store an indication of a user's 
response to a question. For example, the camera may store 
an indication of a response in a response database Such as the 
one shown in FIGS. 12A and 12B. 

0480 Storing an indication of a user's response to a 
question may be helpful in a variety of different circum 
stances, including Some exemplary Scenarios described 
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herein. Other uses of one or more Stored indications of a 
user's response(s) will be readily apparent to those skilled in 
the art in light of the present disclosure. 
0481 Astored indication of a response may be useful in 
performing an action based on multiple responses. For 
example, the camera may ask a user a plurality of questions 
and receive a plurality of responses from the user. The 
camera may then perform an action (e.g., adjust a Setting, 
meta-tag an image, guide a user in operating the camera) 
based on the plurality of responses. For example, a user may 
indicate in a first response that he is capturing a picture of 
at a ski resort, and this first response may be Stored in a 
database (Such as the response database). Later, in a second 
response, the user may indicate that the weather is cloudy. 
Based on these two responses, the camera may adjust the 
Settings on the camera to appropriate values for capturing 
images at a ski resort during cloudy weather. 
0482 Indications of responses may be beneficial in deter 
mining future questions to ask a user. For example, the 
camera may ask a user a first question (e.g., “Are you 
indoors or outdoors?”). The user may then respond to this 
question (e.g., “Indoors”) and the camera may store this 
response. Based on the Stored response, the camera may ask 
the user a second question (e.g., “What kind of lightbulbs 
does this room have?”). 
0483 Storing an indication of a user's response may 
assist a computing device (e.g., a camera, a server) in 
avoiding repeating questions or asking unnecessary ques 
tions. For example, the camera may avoid asking a user the 
Same question twice in close Succession by checking to See 
if the user has already answered the question recently. If the 
user has answered the question recently, then the camera 
may assume that the user's answer is unchanged. For 
example, the camera may ask user if he is on a beach and 
Store the user's response (e.g., “Yes”). Ten minutes later, the 
camera may refrain from again asking the user if he is on a 
beach and instead assume that the answer from ten minutes 
before is still valid and that the user is still on the beach. In 
at least one embodiment, as discussed further herein, infor 
mation provided by a user may expire after a certain period 
of time or based on Some other condition. For example, a 
camera may store an indication of a user's response in an 
expiring information database, Such as the one depicted in 
FIG. 14. 

0484. A camera and/or a server may perform various 
actions based on a response from a user, including one or 
more of: meta-tagging an image, adjusting a Setting, guiding 
a user in operating a camera, outputting a Second question, 
and determining a template. 

0485. A computer server may assist the camera in pro 
cessing a user's response to a question. Examples include, 
without limitation: 

0486 (i) The camera may receive a user's response 
to a question and transmit an indication of this 
response to the computer Server. The computer 
Server may then process this response (e.g., using 
voice recognition Software) to determine an appro 
priate action based on the response (e.g., adjusting a 
Setting on the camera). An indication of the action 
may then be transmitted to the camera and performed 
by the camera. 
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0487 (ii) The computer server may transmit instruc 
tions to the camera describing how to proceSS a 
response by a user. For example, in addition to 
transmitting an indication of a question to the camera 
(as described above), the computer Server may trans 
mit one or more Sets of instructions describing how 
to process a user's potential responses to the ques 
tion. For example, the computer Server may indicate 
that if the user responds “Yes” to a question, then the 
camera should put the flash in Slow-Syncro mode; if 
the user responds “No” to the question, then the 
camera should ask the user whether he is outdoors. 
Note that instructions may be transmitted to a camera 
in a variety of different forms, including a computer 
program (e.g., in C or Java), Script (e.g., in JavaScript 
or VSScript), or machine code (e.g., x86 assembly). 

0488 Meta-tagging may be used herein to refer generally 
to a process of associating Supplementary information with 
an image (e.g., that is captured by a camera or by Some other 
imaging device). The Supplementary information associated 
with an image may be referred to as meta-data, meta 
information, or a meta-tag. Some examples of meta-data 
include, without limitation: 

0489 (i) A time and date when an image was 
captured (e.g., Oct. 10, 2002) 

0490 (ii) A location where an image was captured 
(e.g., latitude and longitude coordinates obtained 
from a GPS Sensor, an indication of a city, State, park, 
or other region provided by a user, an altitude 
determined using an altimeter). For example, a user 
may indicate that an image was captured in the SoHo 
area of New York City. 

0491 (iii) An orientation of the camera when an 
image was captured (e.g., determined using tilt Sen 
Sor or an electronic compass) 

0492 (iv) One or more subjects of an image (e.g., 
people, objects, locations, animals, etc.). Note that a 
Subject may be uniquely identified (e.g., “Alice 
Jones,”“Grand Canyon’) and/or categorized (e.g., “a 
Squirrel,”“national park'). 

0493 (v) Ascene in an image (e.g., a rainbow next 
to a waterfall, a group of friends at a restaurant, a 
baby and a dog, a family portrait, a reflection in a 
mirror) 

0494 (vi) Motion relating to an image (e.g., move 
ment of a Subject, movement of the camera) 

0495 (vii) The environment in which an image was 
captured (e.g., weather conditions, Sunlight, altitude, 
temperature) 

0496 (viii) Lighting (e.g., daylight? a tungsten light 
bulb, a florescent light bulb, flash intensity, locations 
of light Sources) 

0497 (ix) One or more settings on the camera (e.g., 
aperture, Shutter speed, flash, mode). For example, 
meta-data associated with an image may indicate that 
the image was captured at f/2.8 with a CCD sensi 
tivity of 100 ISO and a shutter speed of /250 sec. 

0498 (x) Information about how an image was 
captured. For example, an image may be meta 
tagged as being part of an auto-bracketed group. 
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0499 (xi) Information about a user (e.g., the user's 
name, preferences, priorities) 

0500 (xii) Preferred cropping or scale. For example, 
meta-data associated with an image may indicate 
what portion of the image should be printed and/or 
how large the image should be printed. 

0501 (xiii) A category for an image. For example, 
an image may be categorized based on its intended 
usage (e.g., part of a slide Show), based on its Subject 
(e.g., images of Alice), and/or based on how or when 
it was captured (e.g., captured during a ski trip on 
Dec. 7, 2002). 

0502 (xiv). A user's intentions (or other notes from 
a user). For example, a user may indicate, “I’m 
trying to get a picture of the baby with its eyes open’ 
or, "I want to capture the reflection of the mountain 
in the water of the lake' or, “Getting the exposure 
right for the Subject's face is most important; I don’t 
care whether the background is in focus.” 

0503 (Xv) An audio clip. For example, the camera 
may record a ten Second audio clip when capturing 
an image and Stored this audio clip as meta-data 
asSociated with the image. 

0504 (XVi) Acceptable to delete. For example, in his 
response to question a user may indicate to the 
camera that it is acceptable to delete one or more 
images from the camera's memory in order to make 
room for images that may be captured in the future. 
Based on this response, the camera may meta-tag 
one or more images for “deletion,” meaning that 
these images may be deleted if the camera begins to 
run out of memory. 

0505 (xvii) Protection. For example, the camera 
may meta-tag one or more imageS as being "pro 
tected,” meaning that these images should not be 
deleted or altered in any way. The “protected” meta 
tag may be helpful in ensuring that the user or the 
camera does not inadvertently delete one of the 
protected images. 

0506 (xviii) A rating. For example, the camera may 
determine a rating of an image and Store this rating 
with the image. A rating may be an indication of the 
quality of the image and may be based one a variety 
of different factors, including: exposure, Sharpness, 
composition, Subject, and indications from a user. 
Ratings may be helpful in allowing the camera to 
Sort images. 

0507 Note that meta-data that is associated with an 
image may be determined based on one or more responses 
indicated by a user. For example, a user may indicate in a 
first response that he is in Maui. In a Second response, the 
user may indicate that he is at the beach. Based on these two 
responses, the camera may meta-tag an image as being taken 
“On the beach in Maui.’ 

0508 According to various embodiments of the present 
invention, a camera may meta-tag an image based on a 
user's response to a question. For example, a Server may 
transmit to a camera a Signal indicating that a recorded 
image is most likely of Alice (e.g., based on an image 
recognition program). The camera may then ask a user to 
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verify that the image is of Alice. If the user indicates that the 
image is of Alice, then the camera may meta-tag the image 
as "Subject of Image: Alice.” In another example, if a user 
indicates that an image shows “Alice and Bob in Yosemite,” 
then the camera may meta-tag the image as "Subjects: Alice, 
Bob//Location: Yosemite National Park.” 

0509. In another example, an image database may be 
used by a Server 110 in performing an image recognition 
process on a captured image. According to Some embodi 
ments of the present invention, if the recognition process 
matches a stored image (e.g., “YOSEMITE-08”) to a new 
image, the Server 110 may Suggest Some or all of the 
meta-data 830 associated with the stored image to a user 
(e.g., by transmitting an indication of the meta-data 830 to 
the camera 130). The user may then conveniently agree (e.g., 
by pressing an "Ok” button) to have the Suggested meta-data 
asSociated with the new image. In this manner, a user may 
avoid Some of the tedium of creating meta-tags. 

0510) Further, any new images may be stored in the 
image database and thus may be made available to an image 
recognition process. In this way, an image recognition 
process and/or a process for meta-tagging images may be 
refined or customized in accordance with the Stored meta 
information associated with a particular user's images. For 
example, a first user may have captured an image of a 
particular Scene, associated meta-data including the descrip 
tion “Grand Canyon' with the image, and Stored the image 
on his perSonal computer. A Second user may have captured 
and stored a very similar (or identical) image, but associated 
with the image (e.g., as meta-data 830) the description, 
“Arizona, Grand Canyon, March 1999.” If the first user 
transmits a Second image Similar to the Stored image to his 
personal computer (e.g., from the camera 130 via commu 
nications network 120) for image recognition, the computer 
may identify the same Scene or Subject based on the Stored 
image, and Suggest “Grand Canyon' to the first user. The 
Second user's Server 110, however, might Suggest, for 
example, one or more of “Arizona,”“Grand Canyon, and 
“March 1999 for the same second image. Thus, an image 
database may be useful in accordance with Some embodi 
ments of the present invention for generating and/or Sug 
gesting personalized meta-information for a particular user 
(or group of users). 
0511 A plurality of images may be meta-tagged based on 
at least one response from a user. For example, a user may 
indicate that he is at the beach. Base on this, all images 
captured by the camera may be meta-tagged as being 
captured “At the Beach.” In another example, a user may 
indicate in a response to a question that Alice is the only 
blonde woman who he has captured any images of today. 
Based on this, the camera may automatically meta-tag all 
images of blonde women taken today as being images of 
Alice. 

0512. It will be readily understood by those skilled in the 
art that a variety of different forms of meta-data are possible, 
including, without limitation: text (e.g., a current date, a 
GPS location, the name of a Subject, a current lighting 
condition), audio (e.g., an audio recording of a user's 
response to a question), images (e.g., a user's response may 
be a highlighted portion of an image), binary or other 
machine-readable formats (e.g., a 100 bytes of information 
at the start of an image file), and any combination thereof. 
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0513 Meta-data may also be stored in a variety of 
different ways. For example, meta-data may be Stored in a 
file that is separate from an image file to which it pertains. 
For example, a “BOB23.TXT file may store meta-data that 
pertains to a “BOB23.JPG’ image that is stored by the 
camera. In Some embodiments, meta-data may be Stored in 
an image file. For example, the Start of an image file may 
include a plurality of meta-tags that provide information 
based on a user's responses to one or more questions. In one 
or more embodiments, a single meta-data file may store 
information for a plurality of images. For example, the 
camera may store a response database that includes meta 
data for a plurality of images (see below for further details). 
According to Some embodiments of the present invention, a 
camera may store an audio clip of the user's response to a 
question and associate this audio clip with an image as 
meta-data. In another exemplary embodiment, a camera may 
Set the file name of an image based on a user's response to 
a question. For instance, if a user indicates that an images is 
of Alice, then the camera may store this image with the 
filename “ALICE-01.JPG.' 

0514) A wide variety of methods of meta-tagging an 
image and of different types of meta-data are known to those 
skilled in the art and need not be described in further detail 
herein. For additional reference, the reader may refer to U.S. 
Pat. No. 6,408,301 to Patton, et al., entitled “Interactive 
image Storage, indexing and retrieval System”; U.S. Pat. No. 
5,633,678 to Parulski et al., entitled “Electronic still camera 
for capturing and categorizing images'; and U.S. patent 
application No. 20010012062 by Anderson et al., entitled 
“System and method for automatic analysis and categoriza 
tion of images in an electronic imaging device.” 

0515) The response database shown in FIG. 7 and the 
image database shown in FIG. 8 depict a few examples of 
a camera meta-tagging an image based on a user's response 
to a question. For instance, the image “WEDDING-02” was 
meta-tagged as including "Alice' and “Bob” (e.g., based on 
a user's response to question “QUES-123478-03”). The 
exemplary images “BEACHTRIP-05” and “BEACHTRIP 
06' were meta-tagged as images of a beach (e.g., based on 
a user's response to “QUES-123478-06”). 
0516 Referring to FIG. 17, a flowchart illustrates a 
process 1700 that is consistent with one or more embodi 
ments of the present invention. The process 1700 is a method 
for determining a question based on information determined 
based on an image recognition process performed by a 
server. For illustrative purposes only, the process 1700 is 
described as being performed by a camera 130 in commu 
nication with a server 110. Of course, the process 1700 may 
be performed by any type of imaging device 210 in com 
munication with a computing 220. 

0517. In step 1705, the camera 130 captures an image. In 
step 1710, the camera 130 transmits the image to the server 
110 for image recognition processing. For example, as 
discussed herein, the Server 110 may compare the captured 
image to a database of images Stored for the user in a 
database. In step 1715 the camera receives information 
determined by the server 110 based on the image recognition 
process. For example, the server 110 may have matched the 
captured image to a stored image, retrieved the meta 
information associated with the Stored image, and forwarded 
the meta-information to the camera 130. In another example, 
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the server 110 may have been unable to identify a match and 
may have transmitted a Signal to the camera 130 directing 
the camera 130 to ask the user if the user would like to apply 
the same camera Settings in the future to any Similar images. 
0518. In step 1720, the camera 130 determines a question 
based on the information from the server. For example, the 
camera may generate a question asking if the user would like 
to associate meta-information received from the server 110 
with the newly-captured image. The question is output to the 
user in step 1725. In step 1730 the camera 130 receives a 
response from the user and the camera performs an action 
based on the response (step 1735). For example, the camera 
may associate meta-data with the captured image based on 
the response. 
0519 Referring to FIG. 18, a flowchart illustrates a 
process 1800 that is consistent with one or more embodi 
ments of the present invention. The process 1800 is a method 
for determining meta-information. For illustrative purposes 
only, the process 1800 is described as being performed by a 
server 110 in communication with a camera 130. Of course, 
the process 1800 may be performed by any type of imaging 
device 210 in communication with a computing 220. 
0520. In step 1805, the server 110 receives an image 
captured by a user of a camera 130. In step 1810, the server 
110 determines at least one of a plurality of images meta 
tagged by the user. For example, the Server 110 may access 
the user's personal imageS database that contains images 
previously meta-tagged by the user. In step 1815, the server 
110 determines meta-information to Suggest to the user 
based on the captured image and the at least one image 
meta-tagged by the user. For example, using an image 
recognition program, the Server 110 identifies one or more 
matches for the captured image in the user's database of 
images and retrieves Some or all of the meta-information 
asSociated with those matching images. 

0521. In step 1820, the server 110 transmits an indication 
of the meta-information to be Suggested to the user. In an 
optional step 1830, the server 110 receives an indication 
from the camera 130 of meta-information associated with 
the captured image by the user. For example, the camera 130 
may transmit a signal indicating that the user has accepted 
the Suggested meta-information, or, alternatively, may trans 
mit a signal indicating other meta-information the user has 
decided to associate with the image (e.g., the user may have 
rejected all or Some of the Suggested information and may 
have provided other Supplemental information). 
0522. According to various embodiments of the present 
invention, a camera may automatically adjust one or more of 
its Settings based on a response from a user and/or based on 
a signal from a server. For example, if a user indicates in his 
response to a question that the weather is Sunny, then the 
camera may adjust the aperture on the camera to be V5.6 and 
the shutter speed to be /250 sec. Various different types of 
Settings on the camera are described in detail herein, and 
others will be readily understood by those skilled in the art. 
Some examples of Settings on the camera include, without 
limitation: exposure Settings, lens Settings, digitization Set 
tings, flash Settings, multi-frame Settings, power Settings, 
output Settings, function Settings, and modes. Adjusting a 
Setting may include, without limitation, one or more of: 
turning a Setting on or off, increasing the value of a Setting, 
decreasing the value of a Setting, modifying a Setting, 
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changing a Setting, revising a Setting, and Setting the camera 
to capture an image in a particular manner. 
0523 The following are only some examples of how one 
or more Settings may be adjusted based on a user's response 
to a question in accordance with one or more embodiments 
of the present invention. Each exemplary Scenario comprises 
an exemplary question asked by a camera, a response from 
a user, and action(s) performed by the camera: 

0524 (i) Question asked by camera: “Is this photo 
too dark?' 

0525) Response from user: “Yes” 
0526 Action: Increase the aperture on the cam 
C. 

0527 (ii) Question asked by camera: “Are you tak 
ing pictures of a Sporting event?” 
0528 Response from user: “Yes” 
0529) Action: Put camera in burst mode to take 3 
pictures every time the Shutter button is pressed 
and increase the Shutter Speed to that it is faster 
than /250 Sec. 

0530 (iii) Question asked by camera: “What are the 
current weather conditions?” 

0531 Response from user: “Cloudy and Over 
cast 

0532) Action: Adjust white balance (color tem 
perature) on camera to 6000 K. 

0533 (iv) Question asked by camera: “How far 
away is the wall behind your subject?” 
0534) Response from user: “About 10 ft” 
0535 Action: Adjust flash timing and shutter 
Speed for slow Synchro. 

0536 (v) Question asked by camera: “Which is 
more important to you, taking more pictures or 
getting higher resolution pictures?” 
0537) Response from user: “Taking more pic 
tures 

0538 Action: Set JPG compression to “medium 
quality” and resolution to “regular.” 

0539 (vi) Question asked by camera: “Do you want 
the building behind your subject to be in focus?” 
0540 Response from user: “Yes” 
0541 Action: Set aperture on camera to f/8 (or 

less). Adjust shutter Speed or film Speed accord 
ingly. 

0542 (vii) Question asked by camera: “Are we at a 
ski resort'?” 

0543 Response from user: “Yes” 
0544 Action: Adjust white balance and exposure 
metering for Subjects on bright white back 
grounds. 

0545 (viii) Question asked by camera: “Are you 
taking a group photo?” 
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0546) Response from user: “Yes” 
0547 Action: Crop the image to include every 
body in the group. 

0548 (ix) Question asked by camera: “Are you on a 
boat?' 

0549. Response from user: “Yes” 
0550 Action: Adjust image stabilization setting 
to “high.” 

0551 According to some embodiments, a camera may 
adjust a Setting for one or more images. For example, the 
camera may output a question to a user, "Is this a group 
photo'?” If the user responds “Yes” to the question, then the 
camera may adjust one or more Settings and enable the user 
to capture one image based on these Settings. After capturing 
the image of the group of people, the camera may revert to 
its original Settings, for example, or determine one or more 
new Settings for capturing images in the future. In Some 
embodiments, Settings may be adjusted for a plurality of 
images. For example, the camera may output a question to 
a user, “Are we at the beach'?” If the user responds “Yes” to 
the question, then the camera may put the camera in “Beach' 
mode for the remainder of the user's image-capturing Ses 
Sion. The camera may remain in “Beach” mode until the user 
turns the camera off or until the user begins capturing images 
of a different Scene. 

0552. An adjustment to a setting may persist until a 
condition occurs. Various examples of conditions are 
described herein, and others may be readily apparent to one 
skilled in the art in light of the present disclosure. 
0553 A camera may not immediately adjust a setting 
based on a user's response to a question. For example, a 
camera may ask the user a plurality of questions and then 
adjust at least one Setting based on the user's responses to 
the plurality of questions. In a Second example, the camera 
may not adjust a Setting based on a first question until after 
a user has answered a Second, related question. 
0554. According to some embodiments, the camera may 
indicate to a user an adjustment made to a Setting. For 
example, a user may respond to a question by indicating that 
he is at the beach. Based on this, the camera may increase 
the color Saturation Setting on the camera by 5%. In addition, 
the camera may output a message to the user "Increasing 
color Saturation 5%.” 

0555 Indicating an adjustment to a setting may be help 
ful for a variety of reasons, Such as by assuring the user that 
the camera is in fact making use of his responses to 
questions. For example, even if a user does not understand 
what adjustment the camera is making, he may find it 
comforting to be informed that the camera is making use of 
his responses to questions. If a user were to feel that his 
responses to questions were being ignored by the camera, 
then he might ignore future questions that are output by the 
Caca. 

0556 Indication of an adjustment may be helpful to the 
user in Verifying that the camera has not misunderstood or 
misinterpreted a user's response to a question. For example, 
a user may respond to a question by indicating that he is at 
a football game. Based on this indication and the current 
time of day (e.g., 2 p.m.) the camera may assume that the 
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game is being illuminated by Sunlight. However, in fact, this 
may not be the case (e.g., the football game may be played 
in a domed Stadium). When the camera indicates that it is 
“Adjusting the camera for Sports during daylight condi 
tions, the user may notice this mistake and correct the 
camera by indicating that the football game is in fact 
illuminated by halogen lightbulbs. Informing the user of any 
adjustments that are made to the camera may also help the 
user in composing a shot or in making further adjustments 
to the camera's Settings. For example, informing the user 
that the “flash brightness has been set for subjects 10-12 feet 
away” may be helpful to a user if the user decides to move 
or recompose an image. 
0557. Instead of automatically making an adjustment, a 
camera may ask for a user's permission before making an 
adjustment to a Setting. If the user indicates that it is 
acceptable to adjust the Setting on the camera, then the 
camera may adjust the Setting. If the user indicates that he 
would rather not adjust the Setting on the camera, then the 
camera may not adjust the Setting. For example, based on a 
user's response, the camera may determine that the camera's 
flash should be turned on. Before turning on the flash, the 
camera may output a message to the user, “I’m about to turn 
on the flash. Is this okay'?" If the user responds “Yes,' then 
the camera may turn the flash on. In another example, the 
camera may determine that a user is capturing an image of 
a Sunset based on the user's responses to one or more 
questions. Based on this, the camera may output a question 
to the user, “Would you like to put the camera into Sunset 
Mode'? Sunset Mode is specially designed to make sure that 
pictures of Sunsets are exposed correctly.” The user may 
then press a “Yes” button on the camera to indicate that he 
would like to put the camera into “Sunset' mode. 
0558 Asking for a user's permission to adjust a setting 
on the camera may be Similar to providing advice to a user 
about adjusting a Setting. Various ways of providing advice 
to a user based on the user's response to a question are 
discussed herein. 

0559 The camera may implement one or more rules 
based on a user's response to a question. A rule may be a 
guideline or other indication that may be used to determine 
a Setting on the camera. Implementing a rule may include 
one or more of Storing an indication of a rule in memory, 
automatically adjusting a Setting of the camera based on a 
rule, and restricting operation of the camera based on a rule. 
0560. In one example of implementing a rule, a user may 
respond to a question by indicating that he is capturing 
images of a child's birthday party. Based on this, the camera 
may store a rule that requires that the camera maintain 
Shutter speed of at least /125 Sec (because children at a 
birthday party tend to move quickly), except when the 
camera determines that an image includes a birthday cake 
with candles, in which case the camera should Set the 
aperture to be a large as possible and not use a flash. An 
indication of a rule may be Stored, for example, in a rules 
database (not shown) or a settings database Such as the one 
depicted in FIG. 7. 
0561. In another example of use of a rule, a rule may be 
a required relationship between one or more Settings. For 
example, based on a users indication that he is taking 
pictures at the beach, the camera may ensure that the Subject 
of an image is always correctly exposed, even if the back 

Sep. 9, 2004 

ground of the image is overexposed. In a related example, 
the camera may use an automatic neutral density feature to 
automatically vary the exposure of the Subject relative to the 
exposure of the background. In another example, a user may 
respond to a question by indicating that he is capturing 
images at a Zoo. Based on this, the camera may implement 
a rule that, if the user is outdoors, the camera's aperture 
should be smaller than f/8 (to ensure good depth of field). If 
the user is indoors, a rule may establish that the camera 
should increase the CCD Sensitivity as much as possible and 
never use a flash (to avoid frightening the animals). 
0562 According to some embodiments, a rule may indi 
cate how a Setting on the camera should be adjusted. For 
example, based on an indication from a user that Alice is 
Standing in front of a tree, the camera may implement a rule 
to shift the hue of an image by +5% anytime the camera is 
used to capture an image of Alice wearing her green jacket 
(e.g., to avoid having Alice's green jacket blend into the 
background. In another example, a user may respond to a 
question by indicating that he is at a ski resort. Based on this, 
the camera may implement a rule that until 5 p.m. that day, 
all images captured by the camera should be meta-tagged as 
being “skiing/Snowboarding imageS. In yet another 
example, the camera may automatically adjust the white 
balance setting to 7000K based on an indication by a user. 
0563. According to one or more embodiments, a rule may 
indicate how one or more images of a Subject should be 
captured. For example, the camera may store a rule that all 
images of Alice should be taken from the left Side, Since 
Alice has a birthmark on her right arm that she prefers to 
have hidden in images of her. Based on the rule, the camera 
may prevent the capturing of an image of Alice's right Side 
and/or may prompt the user to Verify that he wishes to take 
a picture of Alice's right Side. 
0564) According to some embodiments, a rule may pre 
vent the camera from performing one or more operations, 
Such as using a flash while the user is capturing images of 
a Sporting event. 
0565. The exemplary response database shown in FIGS. 
12A and 12B shows a few examples of how a camera may 
adjust a Setting based on a user's response to a question. For 
example, the camera adjusted its Settings to “Fluorescent 
Light' mode based on a user responding “Fluorescent to 
question “QUES-123478-02.” In another exemplary adjust 
ment, the camera adjusted the white balance setting to “5200 
K’ based on a user responding “Sunny” to question “QUES 
123478-05.” In another exemplary adjustment based on a 
response, the camera adjusted the image size Setting to 
“1600x1200' and the image compression setting to “Fine” 
based on a user responding “15” to question “QUES 
123478-07. 

0566 In accordance with various embodiments of the 
present invention, a camera may guide a user in operating 
the camera based on one or more responses from the user. 
Guiding a user may include, without limitation, one or more 
of recommending that a user adjust a Setting, prompting a 
user to adjust a Setting, guiding a user in composing a shot, 
and outputting a message that guides a user in operating the 
Caca. 

0567 Recommending an adjustment to a setting may 
include, without limitation, one or more of outputting an 
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indication that an adjustment to a Setting is recommended, 
outputting a message describing an adjustment to a Setting, 
outputting an indication of a Setting to be adjusted, and 
outputting an indication of a value of a setting (e.g., a current 
value, a recommended value). Some different types of 
Settings on the camera are described in detail herein, as are 
Some exemplary types of adjustments that may be made to 
Settings. 

0568 According to some embodiments, the camera may 
guide a user by recommending an adjustment to at least one 
Setting based on at least one response from the user. For 
example, the camera may recommend that a user increase 
his shutter Speed to at least /250 of a Second when taking 
sports pictures. Response database in FIG. 7 also shows an 
example of outputting a recommendation of a Setting to a 
user based on the user's response to a question. Based on the 
user's response “Yes” to “QUES-123478-09" at 4:11 p.m. 
on Aug. 17, 2002, the camera advised the user to adjust the 
camera's shutter Speed to be faster than /250 of a Second. 

0569. As discussed herein, in accordance with some 
embodiments, the camera may actually change a Setting on 
the camera based on a user's response to a question. In 
contrast, recommending that a user adjust a Setting may 
include simply outputting a message describing a potential 
adjustment to a Setting, leaving it up to the user to actually 
adjust the Setting. For example, a camera may output a 
message to a user, "I Suggest that you use a Smaller aperture 
to ensure that both the foreground and the background of 
your photo are in focus. An aperture of f/8 or Smaller would 
be good for this photo.” The user may or may not make the 
Suggested adjustment. In another example, the camera may 
output a message to a user, "If you're taking pictures of 
animals in the wild, then you should probably put the camera 
in “Wildlife mode. 

0570 According to some embodiments, an output device 
may be used to output an indication of a Suggestion of a 
Setting adjustment. For example, a warning LED in the 
camera's viewfinder may blink to indicate to a user that an 
image the user is about to capture may be underexposed 
(e.g., Suggesting an adjustment should be made). Note that 
this recommendation (i.e., the blinking LED) may simply 
Suggest that a user make an adjustment to a Setting without 
indicating any specific adjustment to make. In at least one 
embodiment, a camera may output a message describing a 
Setting that should not be used. For example, if the camera's 
flash is currently enabled and the user indicates that he is 
capturing an image of a mirror, then the camera may output 
a message to the user, “It is not advisable to use a flash when 
capturing an image of a mirror. The flash could reflect off the 
mirror back at the camera, causing the image to be over 
exposed.” 

0571 According to some embodiments, a camera may 
prompt a user to adjust a Setting based on at least one 
response from the user. Prompting a user to adjust a question 
may include outputting a question to a user asking him if he 
would like to adjust a Setting. For example, a camera may 
output a message to a user, “Since you're taking pictures at 
a ski slope, you should probably turn on the camera's 
Auto-Neutral Density feature.” Note that in this example, it 
is left to the user to determine whether he would like to turn 
on the Auto-Neutral Density feature and operate the controls 
of the camera to enable the feature. In another example, a 
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user may respond to a question by indicating that he is in a 
room with fluorescent lights. Based on this response, the 
camera may output a message to the user, “Would you like 
to put the camera in “Fluorescent Light' mode? This mode 
is Specifically designed for rooms with fluorescent lights and 
will help to ensure that your images are exposed correctly.” 
If the user responds “Yes” to this question, then the camera 
may be adjusted to “Fluorescent Light” mode. 
0572 A camera may assist a user in adjusting a setting 
(e.g., without the camera actually performing the adjustment 
of the Setting). For example, a camera may output a message 
to a user, “Since you’re on a Sunny beach, you should 
probably put me in 'Sunny Beach mode. Press Ok to put 
the camera in Sunny Beach mode.” Note that in this 
example, the camera has adjusted its controls to Simplify for 
the user the process of putting the camera in "Sunny Beach' 
mode. For instance, instead of Selecting "Sunny Beach' 
mode (e.g., from a menu of modes on the camera), all the 
user has to do is press the “OK” button on the camera's 
touch Screen. 

0573. In another example, a camera may output a mes 
Sage: "You may want to adjust the white balance Setting on 
the camera based on the color of light emitted by the light 
bulb in this room. Press the 'up' and down buttons to adjust 
the white balance.” In this example, the camera has simpli 
fied the process of adjusting the white balance on the camera 
by automatically enabling the “up” and “down” buttons on 
the camera to control the white balance. 

0574. According to some embodiments of the present 
invention, a camera and/or a server may guide a user in 
composing a shot based on at least one response from the 
user. Various types of Software and/or hardware useful in 
assisting a user in composing a shot are known to those 
skilled in the art, including systems described in U.S. Pat. 
No. 5,831,670 to Suzuki, entitled “Camera capable of issu 
ing composition information”; U.S. Pat. No. 5,266,985 to 
Takagi, entitled “Camera with optimum composition deter 
minator”; U.S. Pat. No. 6,094,215 to Sundahl et al., entitled 
"Method of determining relative camera orientation position 
to create 3-D visual images”; and U.S. Pat. No. 5,687,408 to 
Park, entitled “Camera and method for displaying picture 
composition point guides.” 

0575 According to some embodiments of the present 
invention, a camera may determine an optimum framing for 
a scene (e.g., with a Subject slightly off center and an 
interesting tree in the background). Based on this deter 
mined framing, the camera may provide instructions to a 
user on how to aim the camera to obtain this framing. For 
example, the camera may output audio instructions to the 
use, Such as, “Pan the camera a little more to the left . . . 
Okay, that's good. Now Zoom in a little bit . . . Whoops, 
that's too much... Okay, that's good. Now you're Set to take 
the picture.” 

0576. In some embodiments of the present invention, a 
camera may include a mechanism that allows the camera to 
aim itself. For example, a user of the camera may be asked 
to hold the camera steady, and then the camera may adjust 
a mirror, lens, light sensor, and/or other optical device(s) so 
as to capture an image at a certain angle from the camera. 
For example, the camera may rotate a mirror five degrees to 
the left to capture an image that is to the left of where a user 
is aiming the camera. 
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0577 According to one or more embodiments, the cam 
era may be configured So as to be manipulated remotely 
(e.g., by a server). For instance, a server may be able to view 
a representation of the camera's viewpoint over a network 
connection. The Server may instruct a user to hold the 
camera steady (e.g., via the camera's LCD display) (or direct 
the camera to provide Such an instruction), and then the 
Server may adjust remotely the camera's mirror to obtain an 
optimal framing of a picture. 

0578. The camera may provide directions to one or more 
Subjects of a image. For example, a user may be capturing 
an image of a group of friends at a restaurant. Based on the 
user's response to a question and/or based on image recog 
nition (e.g., performed by the camera and/or a server), the 
camera may provide directions relating to the group, Such as, 
without limitation: “Everybody needs to get closer 
together”; “Tell Alice to take a step back'; and “Bobby is 
giving rabbit ears to Alice.” Similarly, a camera may output 
directions addressed to the group rather than the user (e.g., 
using an audio Speaker). 
0579. In another example of providing composition assis 
tance to a user, a camera's viewfinder may display a blinking 
arrow pointing to the left to indicate to a user that he should 
pan left to capture the best possible image of a particular 
Scene. In Still another example, a user may indicate that he 
is capturing an image through a glass window and would 
like to use a flash. Based on this, the camera may provide 
instructions to the user on how to compose the shot So as to 
avoid having the flash reflect off of the glass window. 
0580. As discussed variously herein, one or more ques 
tions may be determined based on a user's response to a 
previous question. For example, the camera may ask a user 
a first question: “Are you indoors or outdoors?” If the user 
responds “Indoors' to this question, then the camera may 
Store this response and ask the user a Second question based 
on the response: “What kind of lightbulbs does this room 
have?’ 

0581. Some additional examples of determining a second 
question based on a first question are provided below. Each 
exemplary Scenario describes at least one question output, a 
response by a user, and a Subsequent question determined 
(e.g., by a camera, by a server) based on the response to at 
least one previous question: 

0582 (i) First question output by camera: “Are weat 
the beach? 

0583. User's response: “Yes” 
0584) Second question determined: “Are you tak 
ing pictures of the water?” 

0585 (ii) First question output by camera: “Are you 
taking a picture of a birthday cake or candles?” 
0586. User's response: “Yes” 
0587) Second question determined: “How many 
candles are there on the cake?” 

0588 (iii) First question output by camera: “Who 
are you taking a picture of?” 
0589 User's response: “Alice, Bob, and Carl” 
0590 Second question determined: “Is Bob cur 
rently wearing the same Shirt as he was in this 
picture'?-display picture of Bob>'' 
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0591 (iv) First question output by camera: “Are we 
at the beach? 

0592) User's response: “No." 
0593. Second question output by camera: "Are 
we at a ski resort'?” 

0594) User's response: “No” 
0595. Third question determined: “Are you trying 
to capture the silhouette of an object'?” 

0596. According to some embodiments, an entire series 
of questions may be output based on a user's response to a 
question. For example, in response to a user indicating that 
he is indoors, the camera may ask the user a number of 
questions about the lights of the room in order to determine 
what kind of lights there are, where the lights are located, 
and what Sort of lighting effect the user is hoping to achieve. 
The user's responses to these questions may then be used to 
determine one or more Settings for the camera, as discussed 
herein. 

0597. In one example, a computing device may use a 
decision tree to determine one or more questions to ask a 
user. For example, a camera may ask a user a first question. 
If the user gives a first response to the first question (e.g., 
“Yes”), then the camera may ask the user a second question 
(e.g., the question from the “Yes” branch of the decision 
tree). If the user gives a second response to the first question 
(e.g., “No”), then the camera may ask the user a third 
question (e.g., the question from the “No” branch of the 
decision tree). This process may repeat until the camera 
determines enough information to perform one or more 
actions (e.g., adjust a Setting, guide a user in operating the 
camera). 
0598. As discussed variously herein, a user's response to 
a question may be a factor in determining a question to ask 
the user. For instance, a determination condition may be 
Satisfied based on a user's response to one or more ques 
tions. For example, one determination condition may be: 
(location="outdoors”) AND (image recognition (beach t 
emplate)). The information that a user is outdoors may have 
been received, for example, from a user as a response to a 
question. In another example, a determination condition is: 
(location="zoo") AND (subject of image="animal'). The 
information that a user is at the Zoo may have been deter 
mined based on a response to a first question, and the 
information that the user is capturing an image of an animal 
may be determined based on a response to a Second ques 
tion. 

0599. Note that the determination condition database 
shown in FIG. 10 includes a number of examples of the 
camera that describe determining a question based on a 
user's response to a previous question. In one example, if the 
camera is indoors (e.g., determined by asking "QUES 
123478-01") and the flash is turned off, then the camera may 
determine to output question “QUES-123478-02” (i.e., 
“What kind of lightbulbs does this room have?”) to a user. 
In another example, if a user answered “Alice' to “QUES 
123478-03,” then the camera may output “QUES-123478 
04' (i.e., “Please use the cursor to point to Alice in this 
picture.”). 
0600 Some embodiments of the present invention may 
be advantageous in that by asking a user a plurality of 
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questions (e.g., a Series of related questions), a computing 
device (e.g., of a camera, a server) may determine enough 
information about a Scene to perform one or more other 
actions (e.g., adjusting a setting, meta-tagging an image, 
guiding a user in operating the camera). 
0601 AS described herein, a camera, server or other 
computing device may use one or more templates to perform 
image recognition on captured images. For example, the 
camera may store a “beach template' that may be used to 
determine whether an image includes (and thus may have 
been captured on) a beach. AS discussed herein, a wide 
variety of other templates are possible. 

0602. The camera may use information provided by a 
user (e.g., a user's response to a question) to determine a 
template. The template may then be Stored and used for 
processing images and/or for asking questions in the future. 
0603 For example, a camera may output a question, 
“Who is the subject of this image'?” and a user may respond: 
"Alice.” Based on the user's response and the image, the 
camera may create a template Suitable for recognizing 
images of Alice (e.g., an "Alice template”). At a later time, 
the camera may use the “Alice template' to determine that 
Alice is in an image. A question may then be asked based on 
this determination (e.g., “Who is standing next to Alice in 
this picture?"). 
0604. In another example, a camera may display a plu 
rality of images to a user and ask the user, “Were all of these 
images captured in a gymnasium?' If the user responds 
“Yes” to the question, then the camera may create a “gym 
nasium template” based on Similarities among the plurality 
of images (e.g., the color of the fluorescent lighting, the 
color of the wood floor, etc.). If the user later returns to the 
gymnasium to capture more images, the camera may rec 
ognize that it is in the gymnasium and ask the user a question 
based on this (e.g., “You’re in a gymnasium, arent you'?). 
0605. In another example related to a template, a camera 
or Server may store a "group photo template' that may be 
used for recognizing images of groups of people and for 
adjusting the Settings of the camera So as to best capture 
images of groups. However, Some group photos may not 
match the group photo template. For example, an image of 
a group of people in which people are lying down may not 
match the group photo template. Based on this, the camera 
may output a question to a user "Is this a group photo? If 
the user responds "Yes,' then the camera may determine a 
new group photo template and use this new group photo 
template to replace the old group photo template. Optionally, 
two templates may be retained (e.g., one being for group 
photos where the Subjects are lying down). In the future, the 
camera may recognize images of people lying down as 
group photos as well and ask appropriate questions based on 
these photos. 
0606. It will be readily understood that a template may 
also be determined based on a variety of other factors (i.e., 
factors other than a user's response to a question). According 
to Some embodiments, a template may be determined based 
on at least one image. For example, the camera may capture 
a plurality of images at a ski resort and determine a "ski 
resort template' based on these images (e.g., based on 
similarities between the images). This “ski resort template” 
may be used to recognize images in which people are shown 
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skiing or Snowboarding on Snow. Note that Snow provides a 
bright white background for Such images, which may be 
helpful in distinguishing images of people at a ski resort, for 
example, from images of people engaged in other activities. 

0607 Some embodiments provide for determining a tem 
plate based on other indications by a user. For example, a 
user may use buttons on the back of the camera to Select a 
plurality of images that are Stored in the camera and may 
indicate that the camera should determine a template based 
on these images. For instance, the user may select a plurality 
of images captured at a dance party and ask the camera to 
create a “dance party template” based on the Selected 
images. 

0608 AS discussed herein, in accordance with various 
embodiments of the present invention a camera or other 
imaging device may transfer one or more images to a Second 
device (e.g., a server). According to Some embodiments, a 
camera may determine whether to transmit one or more 
images to a Second electronic device. For example, the 
camera may determine whether it is running low on memory 
and therefore should free up Some memory by transmitting 
one or more images to a Second electronic device and then 
deleting them. Such a determination may be based on a 
variety of factors, including, without limitation: 

0609 (i) an amount of available memory (e.g., an 
amount of memory on the camera that is free, an 
amount of memory on the Second device that is free) 

0610 (ii) an amount of bandwidth (e.g., an amount 
of bandwidth available for transmitting images to the 
Second device) 

0611 (iii) factors relating to capturing images 

0612) (iv) a user's preferences 
0613 (v) factors relating to images stored in 
memory 

0.614 Similarly, according to some embodiments a cam 
era may determine which images to transmit to a Second 
device. For example, the camera may free up Some memory 
by transmitting images of Alice to a Second electronic 
device, but keep all images of Bob Stored in the camera's 
Secondary memory for viewing using the camera. Such a 
determination may be based on a variety of factors, includ 
ing, without limitation: 

0.615 (i) the quality of at least one image (e.g., as 
measured by a rating) 

0616 (ii) the compressibility of at least one image 
0617 (iii) image content (e.g., the subject of an 
image) 

0618 (iv) a user's preferences 

0619 (v) meta-data associated with at least one 
image (e.g., time, location, Subject, associated 
images) 

0620 (vi) an amount of available memory (e.g., an 
amount of memory on the camera that is free, an 
amount of memory on the Second electronic device 
that is free) 
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0621 (vii) an amount of bandwidth (e.g., an amount 
of bandwidth available for transmitting images to the 
Second electronic device) 

0622 Because the bandwidth of a connection between 
the camera and a Second device may be limited, the camera 
may compress one or more imageS when transmitting them 
to a Second device. In addition, the camera may determine 
whether to compress an image when transmitting it to a 
Second device. For example, low quality images may be 
compressed before being transmitted to a Second device, 
whereas high quality images may be transmitted at full 
resolution to the Second device. Similarly, the camera may 
determine how much to compress one or more imageS when 
transmitting the one or more images to a Second device. 
Determining whether to compress an image (and/or how 
much to compress the image) may be based on a variety of 
factors, including, without limitation: 

0623 (i) an amount of available memory (e.g., an 
amount of memory on the camera that is free, an 
amount of memory on the Second electronic device 
that is free) 

0624 (ii) an amount of bandwidth (e.g., an amount 
of bandwidth available for transmitting images to the 
Second electronic device) 

0625 (iii) the quality of at least one image (e.g., as 
measured by a rating) 

0626 (iv) the compressibility of at least one image 
0627 (v) image content (e.g., the subject of an 
image) 

0628 (vi) a user's preferences (e.g., indications by a 
user) 

0629 (vii) meta-data associated with at least one 
image (e.g., time, location, Subject, associated 
images) 

0630 (viii) other images 
0631. Note that in some embodiments a camera may 
delete or compress an image after transmitting it to a Second 
electronic device, thereby Saving memory. Since a copy of 
the image may be stored on the Second device (e.g., in a 
Server database), there may be no danger of losing or 
degrading the image by deleting or compressing it on the 
camera. Of course, in Some circumstances it may not be 
desirable to delete or compress an image after transmitting 
the image to a Second device. For example, a camera may 
transmit an image to a Second electronic device in order to 
create a backup copy of the image. 
0632 Capturing an image manually may include receiv 
ing an indication from a user that an image should be 
captured. Some examples of receiving an indication from a 
user include, without limitation: a user pressing a shutter 
button on a camera, thereby manually capturing an image; a 
user Setting a Self-timer on a camera, thereby indicating that 
the camera should capture an image in fifteen Seconds, a user 
holding down the Shutter button on a camera, indicating that 
the camera should capture a series of images (e.g., when 
taking pictures of a Sporting event); a user putting a camera 
in a burst mode, in which the camera captures a Sequence of 
three images each time the user presses the Shutter button; 
and a user putting a camera into an auto-bracketing mode, in 
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which the camera captures a Series of images using different 
exposure Settings each time the user presses the Shutter 
button on the camera. 

0633 AS discussed herein, a camera or other imaging 
device may capture an image automatically and then deter 
mine a question to ask a user based on that image. For 
example, the image database in FIG. 8 depicts an example 
of an image “BEACHTRIP-04” that was captured automati 
cally by a camera. It will be readily understood that captur 
ing an image manually may involve receiving an indication 
from a user that an image should be captured (e.g., by the 
user pressing a shutter button). In contrast, automatically 
capturing an image may not involve receiving any Such 
indication. For example, the camera may capture an image 
automatically without the user ever pressing the Shutter 
button on the camera. In contrast to capturing an image 
manually, therefore, capturing an image automatically may 
include, without limitation, one or more of the following: 

0634 (i) capturing an image without a user pressing 
the Shutter button on the camera 

0635 (ii) capturing an image without an indication 
from a user 

0636 (iii) capturing an image without a direct indi 
cation from the user 

0637 (iv) capturing an image without receiving an 
input from the user 

0638 (V) capturing an image without receiving an 
indication that the user would like to capture the 
image 

0639 (vi) capturing an image without the user's 
knowledge 

0640 (vii) not providing an indication to a user that 
an image has been captured 

0641 (viii) capturing an image without accessing 
information provided by the user 

0642 (ix) capturing an image based on a condition 
0.643 (x) capturing an image based on a condition 
that was not set by a user 

0644 (xi) capturing an image while the camera is 
being held by a user 

0645 (xii) capturing an image independently of the 
user pressing the Shutter button on the camera 

0646 (xiii) determining whether to capture an 
image 

0647 (xiv) determining whether to capture an image 
automatically 

0648. According to some embodiments of the present 
invention, a user may or may not be aware that an image has 
been captured automatically. For example, the user's camera 
may not beep, display an image that has been captured, or 
provide any other indication that it has captured an image, 
as is typically done by digital cameras that capture images 
manually. Automatically capturing an image quietly and 
inconspicuously may help to prevent the camera from dis 
tracting a user who is in the midst of composing a shot. For 
example, a user may find it annoying or distracting to have 
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the camera automatically flash or beep when he is about to 
capture an important image. In a Second example, capturing 
images without a user's knowledge may allow the camera to 
give the user a pleasant Surprise at the end of the day when 
the user reviews his captured images and finds that the 
camera captured Sixty-eight imageS automatically in addi 
tion to the nineteen images that he captured manually. In 
another example, a user may manually capture a plurality of 
images at a birthday party, but miss capturing an image of 
the birthday boy opening one of the gifts. Fortunately, the 
camera may have automatically captured one or more 
images of this special event without the user's knowledge. 
0649. In accordance with at least one embodiment of the 
present invention, a camera may capture an image automati 
cally while a user is composing a shot. For example, a user 
may aim the camera at a Subject and begin to compose a shot 
(e.g., adjusting the Zoom on the camera, etc.). While the user 
is still composing the shot (i.e., before the user presses the 
Shutter button on the camera to capture an image), the 
camera may capture one or more imageS automatically. For 
example, the camera may capture images of Scenes that the 
user aims the camera at, even if the user does not press the 
Shutter button on the camera. 

0650 In some embodiments, one or more images may be 
captured based on a condition. For convenience, Such a 
condition may be referred to herein as a capture condition. 
Capture conditions may be useful in triggering or enabling 
a variety of different functions, including, without limita 
tion: determining when to capture an image, determining 
what image to capture, and determining how to capture an 
image. 

0651 Conditions and the performance of one or more 
actions based on a condition are discussed variously herein. 
Accordingly, it will be understood that capturing an image 
based on a condition may include, without limitation, cap 
turing an image when a condition occurs, in response to a 
condition, when a condition is true, etc. Also, it will be 
readily understood in light of discussions herein with respect 
to conditions, that a capture condition may comprise a 
Boolean expression and/or may be based on one or more 
factors. Various examples of factors upon which a condition 
may be based are discussed herein. 
0652) In one example of how an image may be captured 
automatically based on a capture condition, whenever the 
Shutter button on the camera is depressed halfway (i.e., a 
capture condition), a camera may automatically capture an 
image and Store this image in RAM for further processing. 
In another example, a camera may include an orientation 
Sensor that determines when the camera is being aimed 
horizontally and has not moved in the last two Seconds. 
Based on this determination, the camera may capture an 
image, Since a user of the camera may be composing a shot 
and the captured image may be useful in determining a 
question to ask the user about the shot. According to another 
example, a camera may include a microphone. If this 
microphone Senses an increase in the noise level, then this 
may be a Sign that an event is occurring. Based on the 
increase in noise level, the camera may capture an image, 
which may be useful in determining the Situation and asking 
the user a question. 
0653. Note that automatically capturing one or more 
images based on a capture condition may be particularly 
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helpful for the camera in determining one or more questions 
to ask a user. For example, whenever a user raises the 
camera to a horizontal position and holds it steady, the 
camera may capture an image. This image may then be used 
to determine an appropriate question to ask the user (e.g., a 
question relating to the image that the user is about to 
capture). Various exemplary ways of determining a question 
based on an image that has been captured are discussed 
herein, and may be applied in accordance with Some 
embodiments with respect to images captured automatically. 
0654) An image that is captured based on a capture 
condition may be Stored in memory temporarily or perma 
nently. For example, a camera may automatically delete an 
image that is captured automatically after the camera has 
determined and output a question based on this image. For 
instance, the camera may automatically capture one or more 
imageS while a user is composing a shot. These images may 
be Stored in memory temporarily and used for determining 
one or more questions to ask the user. These questions may 
be output to the user while he is composing the shot. The 
user's responses to these questions may then be used to 
adjust one or more Settings on the camera, as discussed 
herein. Finally, the user may finish composing the shot and 
capture an image (e.g., based on the adjusted Settings). 
Afterwards, the automatically captured images may be 
deleted from memory to free up Space. 
0655 Alternatively, an imaging device may capture 
images Semi-continuously (e.g., like a Video camera), and a 
capture condition may be used to Select an image for further 
processing. For example, a camera may continuously cap 
ture images and Store them temporarily in memory (e.g., in 
a circular buffer of thirty images). Then, based on a capture 
condition (e.g., a user pressing the shutter button halfway), 
the camera may Select one of the previously captured images 
and determine a question to ask the user based on this image. 
0656. It will be readily understood that an image that is 
captured automatically may be meta-tagged. For example, 
an image that is captured automatically may be meta-tagged 
to indicate that it can later be deleted (e.g., if the camera 
Starts to run out of memory). 
0657 Referring to FIG. 19, a flowchart illustrates a 
process 1900 that is consistent with one or more embodi 
ments of the present invention. The process 1900 is a method 
for automatically capturing an image based on a capture 
condition. For illustrative purposes only, the process 1900 is 
described as being performed by a camera 130. Of course, 
the process 1900 may be performed by any type of imaging 
device 210. 

0658. In step 1905, the camera 130 automatically cap 
tures an image based on a capture condition. In Step 1910, 
the camera 130 determines a question based on the image. 
In step 1915, the camera outputs the question based on an 
output condition. Various types of output conditions are 
discussed herein. In step 1920, the camera 130 receives a 
response to the question, and in step 1925, the camera 130 
adjusts a Setting based on the response. 

0659 AS described variously herein, a user may provide 
information by responding to a question that is output by a 
camera. This information provided by the user, as well as 
other information (e.g., information from Sensors, informa 
tion from analyzing images), may be used by the camera to 
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determine one or more actions to perform (e.g., adjusting 
Settings on the camera, guiding a user in operating the 
camera). 
0660 According to some embodiments of the invention, 
information (e.g., acquired by a camera) may expire. For 
example, a user may respond to a question by indicating that 
he is “at the beach.” This response may be stored in the 
response database (e.g., Such as the one shown in FIG. 7) 
and an action may be performed based on the response (e.g., 
the camera may be adjusted to “Sunny Beach” mode). 
However, at some point the information that the user is “at 
the beach” will no longer be valid. For example, the user 
may go to a restaurant to eat lunch, or go home after Visiting 
the beach all day. In another example, information about the 
weather outside being Sunny may expire at the end of the day 
when the Sun goes down. In response to information expir 
ing, the camera may perform an appropriate action Such as 
adjusting a Setting on the camera or outputting an additional 
question to a user. In accordance with at least one embodi 
ment of the present invention, a Server or other computing 
device may determine that information has expired. In Some 
embodiments, one or more actions may be performed based 
on the expiration of information. 
0661 Information may expire for a variety of different 
reasons. The information may no longer be correct, for 
example. For instance, information that the user is at the Zoo 
is no longer correct if the user has left the Zoo. In another 
example, information may no longer be applicable. For 
instance, information about how to crop an image of a group 
of people may no longer be applicable if a user is not 
capturing an image of a group of people. In Some cases, 
more recent information may be available. For example, two 
hours ago the weather outside may have been cloudy and 
raining, but now the weather is Sunny. In Some instances, 
information may be time-Sensitive and/or may be updated 
periodically, according to a Schedule, from time to time, or 
at any time. 
0662 According to at least one embodiment, information 
should be verified before being used again. For example, a 
user may indicate that he is interested in capturing an image 
with a slow shutter speed and maximum depth of field. 
However, these Settings may or may not be appropriate for 
a new Scene that the user is capturing. Thus, if it is 
determined that a new Scene is to be captured, for example, 
it may be appropriate to Verify whether the user is still 
interested in using the same Settings (i.e., determine whether 
that information has expired, is still valid, and/or is still 
applicable). 
0663. In order to account for the possibility that infor 
mation provided by a user has a limited lifespan, a comput 
ing device may determine when information provided by a 
user expires and/or perform an action based on the infor 
mation's expiration. For example, the camera may ask the 
user another question and/or may adjust a Setting based on 
the expiration of the information. 
0664) Different pieces of information may expire at dif 
ferent times (e.g., independently or each other). For 
example, information about the Subject(s) of one or more 
images that a user is currently capturing (e.g., the identities 
of people in a group photo) may expire when the user ceases 
to aim the camera at the group of people. In another 
example, information about the location of the camera may 
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expire when the camera is moved more than one hundred 
feet from its original location. Information about the current 
weather conditions may expire after two hours, for example. 
In Some embodiments, information about a user of the 
camera may expire when the camera is turned off. 
0665 Alternatively, or in addition, different pieces of 
information may expire at the same time. For example, all 
information about capturing images of Alice may expire if a 
user is now capturing an image of Bob. In another example, 
all information about a Scene that a user was capturing may 
expire if the user turns the camera off for more than thirty 
minutes. In another example, all information about a user of 
the camera may expire if a user presses the “Reset User 
Information” button on the camera. 

0.666 A computing device may determine when one or 
more pieces of information expire based on a condition. This 
condition may also be referred to as an expiration condition 
to differentiate it from other types of conditions described 
elsewhere in this disclosure. Conditions are discussed in 
further detail variously herein. One skilled in the art will 
understand in light of the present disclosure that Some 
conditions for expiring information may be similar to con 
ditions for determining a question. For example, it will be 
readily understood that a condition may be a Boolean 
expression and/or may be based on one or more factors. Any 
of the factors described herein (e.g., images, indications by 
a user, movement of the camera, time-related factors, State 
of the camera, information from Sensors, characteristics of a 
user, information from a database) may also be useful in 
determining when information expires. Some additional 
examples of factors are provided below. 
0667 According to one example of determining that 
information has expired based on a condition, if a user turns 
the camera off (i.e., a condition), then any information about 
a Scene that the user was capturing may be deemed to be 
expired. The next time the user turns the camera on, for 
example, the camera may ignore the expired information or, 
alternatively, ask a user a question to Verify that the expired 
information is still relevant. In another example, if more 
than two hours have passed since a user provided a response 
to a question (i.e., a condition), then the camera may 
determine that the response has expired and perform an 
action (e.g., ask the question again). In another example, if 
a user has moved more than one thousand feet from his 
original location (i.e., a condition), then the camera may 
determine that information relating to his original location is 
no longer applicable 
0668 Information may expire (or not expire) based on 
one or more indications by a user. For example, a user may 
respond to a question by indicating that information about a 
Scene is or is not expired. For instance, the camera may ask 
a user, “Are we still at the beach'?” In some exemplary 
embodiments, information that affects a Setting on the cam 
era may expire based on a user adjusting the Setting on the 
camera. For example, information about the lighting in a 
room may cause the camera to adjust its white balance 
Setting. If the user later adjusts (e.g., using a control) the 
white balance Setting on the camera to "Sunny,' then this 
may indicate that the user is no longer indoors and that the 
information about the lighting of the room is no longer 
relevant. 

0669. In another example, a user may press a “Reset 
Scene Information' button on the camera to indicate that 
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information relating to a past Scene is expired (e.g., meaning 
that the camera should disregard the information relating to 
the past Scene). In Still another example, a user may use the 
voice command "Same Scene” to indicate that information 
about a previous Scene has not expired (e.g., even if the 
camera would otherwise have considered the information to 
be expired). 
0670 According to some embodiments, information 
related to an image may expire when or after an image is 
captured (e.g., the information about the Scene may only be 
applicable to that image). In at least one embodiment, 
information about a current Scene that the user is capturing 
may expire when the camera is turned off. 
0671 AS mentioned above, some information may expire 
(or not expire) based on one or more images. For example, 
a computing device may use a face recognition program to 
analyze an image and to determine that an image is an image 
of Bob. Based on this, the camera may determine, for 
example, that information about capturing images of Alice is 
expired. In another example, a user may have indicated that 
he is at the beach. However, thirty minutes later, the camera 
may determine that one or more images captured recently do 
not match any of the “beach templates' stored by the 
camera. Based on this, the camera may determine that the 
information that the user is on the beach may have expired. 
0672 Some types of information may expire (or not) 
based on the State of the camera. For example, a camera may 
keep track of how many images have been captured since a 
piece of information was received. After a threshold number 
of images (e.g., ten images) have been captured, the infor 
mation may expire. In another example, information may 
expire whenever the camera is turned off. Note that the 
camera may be turned off based on an indication by a user 
(e.g., the user presses the power button on the camera) 
and/or based on other conditions (e.g., the camera may 
automatically turn itself off after five minutes of inactivity). 
0673. According to some embodiments, information may 
expire when the camera's batteries are replaced, when the 
camera is plugged into a wall outlet to recharge, or when 
images are downloaded from the camera (e.g., for storage on 
a personal computer). 

0674) Information may expire based on a user. For 
example, a camera may store information about its current 
user (e.g., the user's identity, the user's preferences and 
habits when capturing images, a list of images that have 
already been captured by the user). If the camera is later 
given to a new user, information about the previous user may 
expire, Since it is not applicable to the new user. For 
example, Alice and Bob may share a camera. When Alice is 
capturing images using the camera, the camera may adjust 
one or more Settings based on Alice's user preferences. If 
Alice then hands the camera to Bob, the information about 
Alice's user preferences may expire and be replaced with 
information about Bob's user preferences. 
0675 According to some embodiments of the present 
invention, information may expire or not expire based on 
one or more of a variety of time-related factors. Some 
examples of time-related factors are described herein with 
out limitation. Information may expire, for example, after a 
duration of time. For instance, information that a user 
provides about a Scene may expire after thirty minutes 
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unless it is reaffirmed by the user (e.g., by indicating the 
information is still valid, by providing additional informa 
tion about the Scene). In another example, information may 
expire at a Specific time. For instance, information about 
whether the Sky is Sunny, partially cloudy, or overcast may 
expire at 6:34 p.m. (e.g., when the Sun goes down). Accord 
ing to at least one embodiment, information may expire 
based on a condition existing for a duration of time. For 
example, information about the lighting in a room may 
expire if the camera's light meter reads bright (outdoors) 
light for more than thirty Seconds. 
0676 Examples of information expiring or not expiring 
based on information from Sensors include, without limita 
tion: determining a location, determining an orientation of a 
camera, and determining information about light. For 
example, a camera may use GPS device to determine how 
far it has been moved from a location where a user provided 
a response to a question. If the camera has been moved more 
than a threshold distance from the location where the user 
provided the response, then the information provided by the 
response may be determined to be expired. In another 
example, a camera may use an orientation Sensor to deter 
mine when a user is aiming the camera at a Scene. If the user 
Stops aiming the camera at the Scene for longer than ten 
Seconds, for instance, then the camera may determine that 
the user is no longer capturing images of the Scene and 
determine that information about the Scene is expired. 
According to Some embodiments, an imaging device may 
use a light sensor to determine the color of light that is 
Shining on the camera. If the color of light Shining on the 
camera is 5200K (daylight), then the camera may determine 
that information indicating the camera is under fluorescent 
light bulbs (4000K) is expired. 
0677 According to one or more embodiments of the 
present invention, information expiring or not expiring may 
be based on one or more characteristics of a user include. For 
example, a user may be in the habit of turning his camera off 
anytime he does not anticipate capturing an image in the 
next minute. Based on this, the camera may adjust its 
conditions for expiring information So that information 
about a Scene does not expire unless the user turns the 
camera off for an extended period of time (e.g., fifteen 
minutes). In another example, a user may prefer that he not 
be asked the same question twice in close Succession (e.g., 
within ten minutes). Based on this, the camera may prolong 
the time that it takes for a piece of information to expire 
(e.g., to more than ten minutes). In this way, the camera may 
effectively postpone asking the user a Second question 
relating to the information in accordance with the user's 
preference. 

0678. In some embodiments of the present invention, 
information may expire or not expire based on information 
from one or more databases. In one example, a first piece of 
information may be based on the validity of one or more 
Second pieces of information. If the Second pieces of infor 
mation expire, then the first piece of information may also 
expire. For example, a camera may store two pieces of 
information: a) the camera is currently indoors, and b) the 
room has fluorescent lighting. If the first piece of informa 
tion (i.e., the camera is indoors) expires because the user 
moves outdoors, then this may cause the Second piece of 
information (i.e., that the room has fluorescent lighting) to 
expire also, Since it is unlikely that there is also fluorescent 
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lighting outdoors. However, it will be recognized that the 
inverse may not be true. That is, the expiration of the 
information that the room has fluorescent lighting may not 
mean that the information that the camera is indoors has also 
expired. For example, a user of the camera may have just 
moved to another room. 

0679. In another example, an imaging device (e.g., a PDA 
with an integrated camera) may determine that information 
has expired based on a change to an image template Stored 
in a database. For example, the imaging device may deter 
mine a revised image template for Alice (e.g., a revised 
“Alice template”) because Alice has put on a blue Sweater 
over her green tank top. Based on this, the imaging device 
may determine that information about the subject of the 
image (e.g., a girl in a green tank top) is expired. 
0680 In yet another example, a camera may store infor 
mation about when the Sun comes up or goes down. When 
the Sun goes down, the camera may then expire any infor 
mation about the current weather conditions (e.g., Sunny, 
cloudy, etc.). In another example, a camera may receive 
weather reports via a radio link (and optionally may store an 
indication of the received information). For instance, the 
camera may receive an updated weather report indicating 
that the weather outside is no longer Sunny and is now 
raining. Based on this updated report, the camera may 
determine that information indicating that light is Shining on 
Subjects sitting outside should be expired. 

0681) When a piece of information expires (e.g., as 
determined using an expiration condition), an imaging 
device and/or computing device may perform one or more of 
a variety of different actions, including, without limitation: 
ceasing to perform an action (e.g., an action that was 
performed based on the information), outputting a question, 
adjusting a Setting, meta-tagging an image, guiding a user in 
operating the camera, Storing information, and any combi 
nation thereof. 

0682) If a piece of information expires, then this may 
mean that an action that a camera was performing based on 
the information is no longer appropriate. Therefore, in 
accordance with Some embodiments, a camera may cease to 
perform the action (and may optionally perform a second 
action instead). Examples of ceasing to perform an action 
based on expiring information include, without limitation: 
readjusting a Setting, ceasing to meta-tag images, and ceas 
ing to guide a user in operating a camera. 
0683 AS discussed variously herein, an imaging device 
Such as a camera may adjust a setting (e.g., the mode of the 
camera) based on a user's response to a question. According 
to various embodiments of the present invention when the 
user's response to the question expires (e.g., based on an 
expiration condition), the camera may adjust the Setting 
again (e.g., returning the Setting to its original value or 
adjusting to a new value). In a more detailed example, the 
camera may adjust itself to “Ski Slope” mode based on a 
user's indication that he is on a ski slope. When the ski slope 
closes (e.g., 4:00 p.m.) the camera may determine that the 
user's indication that he is on a ski slope has expired. 
Accordingly, the camera may readjust itself to cancel "Ski 
Slope” mode and put the camera in “Default' mode instead. 
0684. According to Some embodiments, a camera may 
cease to meta-tag imageS when information expires. In Some 
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embodiments, a camera may cease to meta-tag images with 
information that has expired. For example, the camera may 
meta-tag one or more images based on a user's response to 
a question, as described herein. If the information upon 
which the meta-data is based expires, then the camera may 
cease to associate that meta-data with images. For example, 
the camera may receive information from a user that the user 
is capturing images of a group of people: Alice, Bob, Carly, 
and Dave. This information may be used to meta-tag the 
captured images. However, when the user puts his camera 
down for twenty Seconds, the information about the group of 
people may expire (e.g., based on an expiration condition). 
Accordingly, future images captured by the camera will not 
be tagged as images of Alice, Bob, Carly, and Dave. 
0685 Expiration of information may cause an imaging 
device to cease guiding a user in operating the camera. For 
example, a camera may guide a user in operating the camera 
based on the user's response to a question, as described 
herein. For instance, the camera may guide a user in adjust 
ing the Shutter Speed of the camera based on a user's 
indication that he is capturing images of wildlife. If an image 
recognition program running on the camera (or on a server 
in communication with the camera, as discussed herein) 
later determines that the user is about to capture an image of 
a perSon, then the camera may cease to provide instructions 
to the user about how to capture images of wildlife (e.g., 
because the wildlife-related information has effectively 
expired). 
0686. According to at least one embodiment of the 
present invention, a camera may output a question to a user 
based on information expiring. For example, in response to 
a piece of information expiring, the camera may ask a user 
a question relating to the information that expired. The 
user's response to this question may be helpful in replacing 
the information that expired and/or in guiding the camera in 
performing additional actions to assist the user. The follow 
ing, without limitation, are Some exemplary Scenarios 
related to outputting a question to a user based on informa 
tion expiring: 

0687 (i) Adetermination condition may be based on 
information expiring. For example, the camera may 
determine to output the question, “Are you indoors 
or outdoors?' based on the determination condition: 
expired (indoors or outdoors response). 

0688 (ii) Information about a scene may expire 
when a user Stops aiming a camera at the Scene. The 
camera may then remain idle, for example, until the 
user begins to aim the camera at a new Scene, at 
which point the camera may determine that a) the 
information about the old Scene has expired and b) 
the camera does not have any information about the 
new Scene. Based on this, the camera may determine 
and output an appropriate question to the user. 

0689 (iii) Information about the lighting of a scene 
(e.g., daylight, tungsten light bulb, fluorescent light 
bulb) may expire whenever a light sensor on the 
camera determines that the light color or intensity of 
a Scene has changed dramatically. Accordingly, the 
camera may output the question, “What type of 
lighting does this Scene have?” whenever the light 
Sensor causes information to expire. 

0690 (iv) Information about whether a scene 
includes running water may expire (e.g., based on 
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image processing). Based on this expiration, the 
camera may output a question to the user, “Does this 
image include water?” Other types of Situations in 
which it may be desirable to output a question based 
on information expiring may be readily apparent to 
those skilled in the art in light of the present disclo 
SUC. 

0691 AS discussed herein, according to some embodi 
ments of the present invention, a camera may adjust one or 
more Settings based on information expiring. Some 
examples, without limitation, are provided below, and Vari 
ous other exemplary ways in which a Setting may be 
adjusted are discussed herein. 
0692. In one example, information about the current 
lighting conditions may expire. Based on this, the camera 
may adjust its Settings to auto-exposure and auto-white 
balance. In another example, information about who is the 
current user of the camera may expire. Based on this, the 
camera may revert to its default user preferences. In another 
example, information about what object in the field of view 
(e.g., the foreground, the background) a user would like to 
focus on may expire. Based on this expiration, the camera 
may adjust its focus settings (e.g., to five-region, center 
weighted auto-focus). 
0693. In yet another example, information about a user 
being on a boat may expire. Based on this, the camera may 
adjust its digital Stabilization Setting to “regular.” Informa 
tion about the weather outside being Sunny may expire 
because the current time of day is after Sunset, for example. 
Based on this, the camera may assume that it is indoors or 
nighttime and turn its flash on. 
0694 Various exemplary ways in which a camera, for 
example, may meta-tag an image are discussed herein. 
According to at least one embodiment of the present inven 
tion, a device Such as a camera or Server may meta-tag one 
or more images based on information expiring. For example, 
information about the Subject of an image may expire. Based 
on this, a camera may meta-tag an image as "Subject: 
Unknown.” According to Some embodiments, a user can 
later review the image and provide meta-data about the 
Subject of the image. In another example, information about 
a location of the camera may expire. After determining the 
location information has expired, the camera may omit 
location information when meta-tagging an image (or may 
not meta-tag an image at all). 
0695 Various exemplary ways in which a camera, for 
example, may guide a user in operating the camera are 
discussed herein. In accordance with one or more embodi 
ments of the present invention, a camera may guide a user 
in operating the camera based on information expiring. For 
instance, information about whether the Subject of an image 
is in the Shade or the Sun may expire. Based on this, the 
camera output a message to guide a user: "If your Subject is 
in the shade, you may want to adjust the white balance 
setting on the camera to 7000K or use a flash. If your subject 
is in the Sun, you may want to adjust the white balance 
Setting on the camera to 5200K and make Sure that your 
Subject is facing towards the Sun.” In another example, 
information about the Subject of one or more images may 
expire. In response, the camera may output a message to a 
user: “You can meta-tag your images with information about 
their Subjects by pressing the Meta-Tag button and Saying 
the name of the subject.” 
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0696. The camera may store information based on infor 
mation expiring. That is, according to Some embodiments of 
the present invention, the camera may store a first piece of 
information based on the expiration of a Second piece of 
information. For example, information about the camera 
being underwater may expire based on a conductivity Sensor 
on the body of the camera. Based on information received 
via the conductivity Sensor, the camera may store an indi 
cation that it is not underwater. 

0697) If an expiration condition occurs, then related 
information may be determined to be expired (and option 
ally the camera may perform one or more actions), as 
described herein. AS also discussed herein, information may 
expire based on other information expiring. For example, if 
a camera is turned off for more than Sixty minutes, then the 
information that the camera is outdoors may expire. Based 
on this, the information that the weather is Sunny and that the 
user is on a beach may also expire. A Single condition might 
cause multiple pieces of information to expire. For example, 
the information that an image includes a body of water and 
the piece of information that the user prefers to have no 
reflections may both expire if an image does not match a 
water template or if a user presses the “Reset Image Pref 
erences' button on the camera. 

0698 Different actions may be performed based on what 
causes information to expire. For example, if information 
indicating that the Subject of an image is Alice expires 
because a user is no longer aiming the camera or because 
thirty Seconds have elapsed, then the camera may stop 
meta-tagging imageS as "Subject: Alice.” However, if that 
information expires because an image recognition program 
(e.g., executed by the camera, executed by a server in 
communication with the camera) does not recognize the 
Subject of an image as being Alice, then the camera may stop 
meta-tagging the image and ask: “Who are you photograph 
ing?” Thus, an action (e.g., determining and/or outputting a 
question) may be performed based on information expiring 
and/or based on the particular circumstance(s) that caused 
the information to expire. 
0699 AS discussed herein, a camera or other device (e.g., 
a server) may store an expiring information database that 
Stores information about conditions that may cause infor 
mation to expire. One example of an expiring information 
database is shown in FIG. 14. Note that the example of the 
expiring information database shown in FIG. 14 may store 
at least one expiration condition for each piece of informa 
tion that is Stored by the camera. 
0700 Referring to FIG. 20, a flowchart illustrates a 
process 2000 that is consistent with one or more embodi 
ments of the present invention. The process 2000 is a method 
for performing an action based on information expiring. For 
illustrative purposes only, the process 2000 is described as 
being performed by a camera 130. Of course, the process 
2000 may be performed by any type of imaging device 210 
and/or computing device 220. 
0701. In step 2005, the camera 130 receives information 
related to use of the camera 130. For example, the camera 
determines or otherwise receives (e.g., from a sensor, from 
a server 110, from a user) any of the various types of 
information described herein. For example, the camera 130 
receives an indication that it is raining, a user preference, a 
signal that the memory is low, etc. In step 2010, the camera 
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130 determines an expiration condition for the information. 
For example, the camera 130 determines that the piece of 
information should expire after thirty minutes. 
0702) In step 2015, the camera 130 stores an indication of 
the information and an indication of the expiration condition 
(e.g., in an expiration condition database). In step 2020, the 
camera 130 determines if the information has expired (e.g., 
based on the expiration condition). If the information has not 
expired, the camera 130 performs a first action in step 2025. 
If the information has expired, the camera 130 performs a 
Second action based on the information expiring (e.g., a 
corresponding action indicated in an expiration condition 
database). 
0703. In accordance with various embodiments of the 
present invention, a camera may output a question to a party 
other than a user of the camera. For example, a camera may 
output a question to a human Subject (i.e., a person) of one 
or more images captured (or to be captured) by the camera. 
0704. Questions may be output to subjects of images for 
a variety of different purposes. For example, a question may 
be output to verify that an image was captured properly. For 
instance, a camera may be used to capture an image of a 
group of people (e.g., Alice, Bob, and Carly). Immediately 
after capturing the image of the group of people, the camera 
may output a question to the group: “Did anybody blink?” 
If one or more people in the group answer “Yes” to the 
question, then the camera may capture one or more addi 
tional images of the group, in the hope of capturing at least 
one image of the group in which nobody is blinking. 
0705 According to another example, a preference of a 
Subject may be determined. For example, the camera may 
output a question to a Subject of an image: “Do you want this 
to be a close-up shot from the waist up, or a full-body shot 
that includes your feet?” The camera may adjust one or more 
Settings (e.g., a Zoom Setting) based on the Subjects 
response to this question. Performing one or more actions 
based on a Subjects preferences (e.g., adjusting a setting, 
meta-tagging an image) may be particularly appropriate for 
Subjects who have Strong feelings about how images of them 
should be captured. 
0706. In some embodiments, an imaging device may 
assist a Subject in posing. For example, a camera may output 
a question to a Subject of an image: “It looks like there's a 
piece of paper Sticking to your shoe. Do you want to remove 
this before the photo is taken'?” Based on the user's 
response, the camera may then pause to allow the Subject to 
remove the piece of paper from his foot. 
0707. It will be readily understood that a question may be 
output to a Subject using an output device. Many types of 
output devices are discussed herein, and others will be 
readily apparent to those skilled in the art in light of the 
present disclosure. Some examples include, without limita 
tion, an audio speaker, a Video monitor, and a wireleSS 
handheld device. 

0708 For example, a camera may include an audio 
Speaker to play an audio recording of a question loud enough 
for a Subject of an image to hear the question. In another 
example, the camera may use a HyperSonic SoundE direc 
tional Sound System by American Technology Corporation 
to output a question to a Subject that may not be heard by 
other Subjects of the image, the user, or bystanders. In 
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another example, a camera may include an LCD display or 
other type of Video monitor that faces (or may be config 
urable to face) a Subject of the camera (e.g., away from a 
user of the camera). The camera may use this LCD, for 
instance, to display a text question to the Subject. 
0709. In yet another example of an output device, a 
Subject of a camera may carry a wireleSS handheld device 
(e.g., a remote control, a cell phone, a PDA) that commu 
nicates with the camera (e.g., using a infrared or radio 
communications link). The camera may output a question to 
the Subject by transmitting the question to the wireleSS 
handheld device. The wireless handheld device may then 
display the question to the Subject (e.g., using an audio 
Speaker, LCD display Screen, or other output means). Other 
embodiments operable for outputting a question to a Subject 
of an image may be Similar to those described herein for 
outputting a question to a user of the camera. 
0710 According to some embodiments, a subject may 
respond to a question using an input device, Such as, without 
limitation, a microphone, an image Sensor, or a wireleSS 
handheld device. For example, a Subject of an image may 
respond to a question by Speaking the answer aloud. The 
camera may use a microphone and Voice recognition Soft 
ware to record and determine the user's response to the 
question. In another example, a Subject of an image may 
respond to a question by making an appropriate hand Signal 
to the camera (e.g., thumbs-up for “Yes,” thumbs-down for 
“No”). The camera may use an image Sensor to capture one 
or more images of the Subject making the hand Signal and 
then process the images using an image recognition program 
to determine the Subject's response to the question. 
0711 In another example, a Subject of an image may 
respond to a question using a wireless handheld device (e.g., 
a remote control, a cell phone, a PDA) operable to commu 
nicate with a camera. For example, a Subject of an image 
may press a button on his PDA or Speak into a microphone 
on his cell phone to provide a response to a question. The 
PDA or cell phone may then transmit an indication of the 
response to the camera (e.g., via a communication network). 
0712. A variety of exemplary actions that may be per 
formed based on a user's response to a question are dis 
cussed herein (e.g., adjusting a Setting, meta-tagging an 
image, outputting a second question). Other actions are also 
possible. Additional actions that may be performed by the 
camera based on a user's response to a question include 
automatically capturing an image and managing images 
Stored in memory. 

0713 AS discussed herein, an imaging device may be 
configured to capture an image automatically. According to 
Some embodiments, a camera may automatically capture 
one or more images based on a user's response to a question. 
For example, if the camera asks a user, "Are we at a football 
game'?” and the user responds, “Yes,' then the camera may 
automatically capture one or more imageS whenever the 
players on the football field are moving. Various exemplary 
processes for automatically capturing an image (e.g., based 
on a condition) are discussed herein. 
0714 Automatically capturing one or more images based 
on a user's response to a question may comprise one or more 
of, without limitation: determining whether the camera 
should automatically capture one or more images based on 
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a user's response to a question; determining what images the 
camera should automatically capture based on a user's 
response to a question; and determining how the camera 
should treat the one or more automatically-captured images 
(e.g., compressing them) based on a user's response to a 
question. 
0715 One way for a user's response to a question to 
affect a process of automatically capturing images is for the 
camera to adjust a Setting relating to automatically capturing 
images. One example of a Setting on the camera that may 
relate to automatically capturing images is a condition for 
automatically capturing images. For example, the camera 
may automatically capture an image when a condition is 
true. A user's response to a question may be a factor that 
affects a condition. In another example, a threshold value for 
determining whether to Store an image may relate to the 
automatic capturing of images. For example, the camera 
may capture an image and then determine a rating for the 
image based on the quality of the image. If the rating of the 
image is higher than a threshold value, then the camera may 
Store the automatically-captured image. If the rating is worse 
than the threshold value, then the automatically-captured 
image may be compressed or deleted. In another example, a 
parameter that affects how much an automatically-captured 
image is compressed may be adjusted. For example, the 
camera may automatically compress an automatically-cap 
tured image based on a compression Setting. For instance, 
images with greater compression Settings may be com 
pressed more and imageS will lesser compression Settings 
may be compressed leSS. 
0716. According to one or more embodiments, a camera 
may manage one or more images Stored in memory based on 
a user's response to a question. Managing images Stored in 
memory may include, without limitation, one or more of: 

0717 (i) Uploading an image using a network. For 
example, a camera may include a radio modem, cell 
phone, or other wireleSS network connection that 
allows the camera to transmit images to a Second 
electronic device (e.g., a computer Server, a laptop 
computer, a cell phone). Uploading an image using 
a network may be particularly useful in Sharing 
images with other people (e.g., friends of a user) or 
freeing up memory on the camera (e.g., since an 
image may not be Stored on the Second electronic 
device). 

0718 (ii) Modifying one or more images. For 
example, a camera may use image editing Software 
to modify one or more images that are Stored in 
memory. Examples of modifications that may be 
made to images include cropping, removing red-eye, 
color balancing, removing Shadows, removing 
objects from the foreground or background, adding 
or removing meta-data, and combining images into a 
panorama. 

0719 (iii) Compressing or deleting one or more 
images. For example, as discussed herein, a camera 
may automatically compress or delete one or more 
images Stored in memory in order to make room for 
additional images that may be captured by the cam 
C. 

0720. The following, without limitation, are some exem 
plary Scenarios related to managing images Stored in 
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memory based on a user's response. Each Scenario includes 
a question (e.g., asked by a camera), a response from a user, 
and an action: 

1) OueSton: HOW manW more ImageS are 0721 (i) Ouestion: “H y imag 
you planning on capturing?” 
0722) Response from a user: “20-30” 
0723 Action: Use a wireless network connection 

(e.g., 3G cellular network) to upload images from 
the camera to a central computer. Then delete the 
images that have been uploaded, thereby freeing 
up space in the camera's memory for the 20-30 
additional images that the user plans on capturing. 

0724 (ii) Question: “Are you capturing an image of 
a group of people'?” 
0725 Response from a user: “Yes” 
0726 Action: Process the captured image to 
remove Shadows that fall acroSS people's faces 
and red-eye that may have resulted from using a 
flash. 

0727 (iii) Question: “Which images are more 
important to you: a) images of Alice, or b) images of 
Bob 

0728 Response from user: “a) images of Alice” 
0729) Action: Sort the images in memory into 
images of Alice and images of Bob. Re-compress 
all the images of Alice using a JPEG compression 
setting of 80%, thereby reducing the file sizes of 
these images and freeing up memory Space in the 
camera. Do not perform any additional compres 
Sion on the images of Bob that are Stored in 
memory. 

0730. One or more embodiments of the present invention 
may enable a camera or other imaging device to determine 
more easily a Scene to be captured in an image and a user's 
intentions for capturing an image. Such determinations will 
enable Some types of users to more easily adjust the Settings 
on their cameras, making capturing images a simpler and 
more enjoyable process. In addition, Some embodiments of 
the invention may allow a user to capture better images, 
even if he does not have a detailed knowledge of photog 
raphy. 
0731. Although the methods and apparatus of the present 
invention have been described herein in terms of particular 
embodiments, those skilled in the art will recognize that 
various embodiments of the present invention may be prac 
ticed with modification and alteration without departing 
from the teachings disclosed herein. 

What is claimed is: 
1. A camera comprising: 
means for recording an image; 
means for transmitting the image to a remote computer for 

determining at least one question based on the image; 
means for receiving from the remote computer an indi 

cation of at least one question; and 
means for outputting to a user a representation of the at 

least one question. 
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2. A method comprising: 
recording an image; 
transmitting the image to a remote computer for deter 

mining at least one question based on the image; 
receiving from the remote computer an indication of at 

least one question; and 
outputting to a user a representation of the at least one 

question. 
3. A camera comprising: 
means for capturing an image; 
means for transmitting the image to a remote computer for 

determining at least one meta-tag based on the image 
and a database of images, each respective image of the 
database of images having at least one associated 
meta-tag, 

means for receiving an indication of a meta-tag from the 
remote computer; and 

means for receiving an instruction from a user to associate 
the meta-tag with the image. 

4. A camera comprising: 
means for recording an image; 
means for transmitting wirelessly at least a portion of the 

image to a remote computer; 
means for receiving from the remote computer an indi 

cation of a question to provide to a user, the question 
including an indication of at least one meta-tag deter 
mined by the remote computer; 

means for transmitting the question to the user; 
means for receiving a response to the question from the 

user; and 
means for associating at least one of the at least one 

meta-tag based on the response. 
5. A camera comprising: 
means for receiving a meta-tag from a remote computer; 

and 

means for associating the meta-tag with at least one 
image. 

6. A method comprising: 
receiving, at a camera, a meta-tag from a remote com 

puter; and 
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asSociating, by the camera, the meta-tag with at least one 
image. 

7. A camera comprising: 
means for receiving a first meta-tag and a Second meta-tag 

from a remote computer; and 
means for receiving from a user a request to associate at 

least one of the first meta-tag and the Second meta-tag 
with at least one image. 

8. A camera comprising: 

means for transmitting to a user an indication of a first 
meta-tag received from a remote computer and an 
indication of a Second meta-tag received from the 
remote computer; 

means for receiving an indication of a Selection by the 
user of at least one of the first meta-tag and the Second 
meta-tag, and 

means for modifying meta-data of at least one image 
based on the Selection. 

9. A device comprising: 
means for recording a first digital image; 
means for transmitting the first digital image to a remote 

computer for comparison with at least one Second 
digital image; 

means for receiving from the remote computer at least one 
image category based on the comparison; and 

means for associating the at least one image category with 
the first digital image. 

10. A method comprising: 
outputting a question to a user; 

receiving a response to the question from the user; 

Storing an indication of the response, 
determining an expiration condition; 

asSociating the expiration condition with the response; 

determining if the expiration condition has occurred; and 
adjusting at least one camera Setting if the expiration 

condition has occurred. 


