LOCATION-AWARE IMAGEN

USING SMART-PHONE
CAPABILITIES TO AUTOMATE
RICH METADATA

AN INDUSTRY-WIDE ROUNDTABLE INTERVIEW

FUTURE [RIKEE

MARKET ANALYSIS



TABLE OF CONTENTS

Copyright NOHCE ....cooiiiiiiiii e, ii
About the Author and Future Image ..o iii
Executive SUMMArY ......coooiiiiiiiiiiiiie e, 3
Opening Thoughts.........cuviiiiiiiii e, 5
Roundtable Interview............ccciiiiiiiiii, 7
s “intelligent imaging” practical and desirable?............................. 7

What is the industry status for automatic image metadata today?

Why hasn't it been widely implemented yete ....................ccco. 10
Are there other technical obstacles? ..................................... 11
Are standards in metadata formatting an issue?........................ 13

Are there enou?h devices with GPS sensors, or
does it matter if carrier triangulation is used instead?® ............... 14

How many GPS phones are on the market,
and how will it grow?@ ..........cccooooii 15

Are there significant differences in phone operating systems
when it comes to delivering location-aware imaging? ................... 16

Are current smart-phones intelligent enough
for location-aware imaging2...........ccvvviiiiiiiiiiiiiiieeeeeeiee e 17

Does location-aware imaging require more consumer demand?...18

Are customers concerned about personal privacy? ..................... 19
What is your company doing in this area?................cccceeee. 20
What should be done now industry-wide to advance
location-enhanced imaging?...........ccccovvviiiiiiiiiiiiiiiiiee 22
Conclusions & Forecast .........coovvvuvvvniiiiiiiiiiiiiiiiiiiiiiininnnn, 25

Location-Aware Imaging: Smartphone Capabilities to Automate Rich Metadata © 2007 Paul Worthington, Future Image, Inc.  www.futureimage.com



REPORT USAGE AGREEMENT

TERMS, CONDITIONS, AND NOTICES AGREEMENT BETWEEN USER AND FUTURE IMAGE

. Content or material you purchase,
download or receive from Future Image is protected
by copyright under applicable copyright laws. All
right, file, and inferest in the copyrighted works is
(and continues to be, even after your purchase] the
exclusive property of Future Image and/or its third-
party confent provider. You must abide by all
copyright nofices or restrictions contained in the
Future Image material. You do not acquire any
ownership or other propriefary rights by using the
copyrighted works according fo the license granted
fo you here.

. Upon payment of the appropriate charge,
Future Image grants you a nonexclusive, nontrans-
ferable, limited license to use the Future Image
content only for the uses permitted by those Terms
and only according fo the Terms and conditions set
forth here.

o If you want to use Future Image content in
ways not allowed under this agreement, you may be
able to obtain permission to do so by contacting
Future Image.

You may not copy, reproduce, publish, publicly
display, transfer, sell, or offer for sale, distribute,
entfer in a database, or create derivative works from
the material in this report. You may not copy this
material by any means (including electronic copies),
for disfribution fo others unless you have purchased
the appropriate number of copies. Any party receiv-
ing a copy of the material is bound by these use
restrictions and may not copy or further distribute the
material. Any use of this material on any Web site
or networked computer environment  (including
personal network or email distribution) for any use is
prohibited. Because the materials are copyrighted,
any unauthorized use of them may violate copyright,
frademark, and other laws. You may not transfer,
sell, assign, or otherwise transfer your rights or oblig-
afions under this Agreement.

This Report contains information, advice, opinions,
and material from third-party information and content
providers. Neither Future Image nor these third-party
providers represent, or endorse the accuracy,
completeness, or reliability of any advice, opinion,
stafement, or other information presented in this
report by Future Image, or by any other person or
enfity, to you. Neither Future Image nor any of its
affiliates, agents, or employees shall be liable to any
User or anyone else for any inaccuracy, error,
omission, fimeliness, complefeness, usefulness, valid-
ity, delefion, or defect, regardless of cause, or for
any damages resulting therefrom. You rely upon and
use this report, including opinion, advice, sfafe-
ments, or any other information presented here, at
your own risk and your sole remedy, if dissafisfied,
is to discontinue use of this report.

520 South El Camino Redl
Suite 206A

San Mateo, CA 94402

Tel: 1-800PIXELS2

Fax: [650) 5790566

hitp:/ /www.futureimage.com

Location-Aware Imaging: Smartphone Capabilities to Automate Rich Metadata © 2007 Paul Worthington, Future Image, Inc. www.futureimage.com



ABOUT THE AUTHOR

Paul Worthington

Senior Analyst, Consumer Imaging

Editor, The Future Image Report

Paul Worthington has
been Future Image's
lead  analyst  for

consumer digital
photography for nine
years.

Worthington produces
The Future  Image
Report monthly
newsletier — read by
business leaders in
more  than fifty
countries  worldwide

— and the companion Future Image VWeekly Briefing.

At Future Image, Worthington has concentrated on
consumer cameras, web photo sharing, digital video,
and photofinishing.

He has also consulted with many top companies in
the imaging indusiry in general, and in these areas
specifically.

Worthington had  previously been a technology
correspondent and magazine editor for more than a
decade, specifically covering imaging, mulimedia,
and digital video in that time.

He is the former Editor in Chief of MacHome, and
has worked at InfoWorld, Publish, and Mulimedia
World magazines.

He is reached at: PWorthington@Iutureimage.com.

FUTURE IMAGE

Future Image Inc. is the leading independent center of
expertise on the convergence of imaging, technology,
and business, with primary emphasis on Mobile
Imaging. It delivers its expertise through Executive
Conferences, Confinuous Information  Services,
Research Reports and Consulting Services.

6SIGHT® FUTURE OF IMAGING

The 6Sight conference series focuses on the explosive
global spread of connected imaging technology, and
the exciing new opporiunities it creates fo improve
people’s lives in the personal, work, and community
spheres.  6Sight brings together indusiry insiders,
technologists, marketers, futurists, artists, educators,
customers and members of the media to examine what
happens when a billion people around the world are
equipped with the fools of visual communication —
image capiure and display devices with alwayson
connections to a global network. How does it change
the way we live our daily livese Our culture? Our
business opportunities, and more?

The program emphasizes innovative use cases,
breakthrough technology demonsirations, and creativity.
In addition fo execufives in the imaging, computing and
felecommunications industries, it is aimed at large
customers in government, education and business as
well as media and analysts.

The 2006 session of 6Sight was held October 24 &
25 in Monterey, CA. The 2007 session is scheduled
for November 8 & 9 in Monterey, CA.
For more information please see www.6Sight.com

CONTINUOUS INFORMATION SERVICES
Published since 1993, the Future Image EIS (Executive
Information Service) is read by business leaders in over

fifty countries. It features a weekly email covering key
news in the digital imaging indusiy — products,
components, services, infrastruciure, alliances — with
commentary from Future Image analysts; and a month-
ly hard copy joumnal covering frends analysis, market
research, and exclusive inferviews with indusiry leaders.
For more information please see
www.futureimage.com/eis.php.

The Future Image MIR [Mobile Imaging Report) focus-
es on Mobile Imaging, the intersection of imaging and
wireless communications.

RESEARCH REPORTS

Future Image underwrites and publishes primary
research studies on the impact of emerging, imaging-
focused technologies or business trends in three
categories: Infrastruciure, Appliances, and Services.
Recent study fopics include: CameraPhones, Digital
Cameras, Kiosks and Print Services, Still and Video
Camera Convergence, and Photoblogs. All reports are
available from the Future Image VWeb site at
htto:/ /www.futureimage.com/index.php#rresearch,
or by contacting Future Image Customer Service, 1-800

PIXELS2, Ext. 42.

CONSULTING SERVICES

Future Image provides consulting services o vendors,
investors, and largescale users in the imaging industry,
including fechnology assessment, competitive evalucr
fion, market segmentafion and fargefing, messoging
and communication strategies, focus group and survey
definition, implementation and analysis. Please direct
inquiries fo the Fulure Image Office Manager,
HBravo@Futureimage.com.

Future Image is the official information and research
partner of the Infernational Imaging Association (I3A).

Location-Aware Imaging: Smartphone Capabilities to Automate Rich Metadata © 2007 Paul Worthington, Future Image, Inc.  www.futureimage.com



LOCATION-AWARE IMAGING:

SMART-PHONE
CAPABILITIES TO
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EXECUTIVE SUMMARY

The camera-phone has significant potfential as an
intelligent imaging device, one that leverages its
smart capabilities — calendar, address book, GPS
and more — to annofate the pictures and videos it
takes with highly valuable metadata that makes
these images more valuable, whether for personal
or business purposes.

In his talk at Future Image's executive confer
ence in 2003, LlightSurf founder and camero-
phone pioneer Philippe Kahn described a device
that would know, for example, that he was at a
baseball game — based on GPS, and either the
schedule in his phone or by searching the Web
automatically to find events, dates, and locations
— and add the game information to each photo.

However, four years later, there is sfill no
mainstream application on the market  that, for
example, lets a smartphone user click a button to
have all photos embedded with the data from that
day’s calendar event, or location.

Neither the photography nor the mobile commu-
nications industries have capitalized on the poten-
fial — or even done much fo advance the state of
the art.

What are the obsfacles2 Why hasn't this
capability come fo market in a consumerdriendly
package? When might we see progress on this
front?

For this report, we asked questions of executives
at  Adobe, ComVu, Ulocate, HP  Nokia,
Sharpcast, Shozu, Verizon, and Microsoft.

What did we find?®

In a nutshell: this is a powerful, convenient
addition to consumer and industrial photography...

And it will hit the market in a big way...
Someday.

That's right: just about everyone agrees automat-
ic location and event metadata will be widely
beneficial — but no one can say when it will be
widely available.
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The combined and condensed answers fo our
questions are summarized as follows:

1. Is this overall concept of “intelligent
imaging” practical and desirable?

Yes: it will deliver definite benefits to end users,
and help generate revenue for service providers.

2. What is the overall industry status
for automatic image metadata today?

A large market opportunity is just opening, and
the first location-aware services are just rolling out.

But the major carriers and device makers have
yet to really enter the game.

3. Why hasn’t it been widely imple-
mented yet?

There have been more immediate needs /' profit
opportunities in mobile imaging.

There are cost issues such as GPS receivers
and/or triangulation services.

There are control issues, such as carriers allow-
ing other services and software fo access a
phone’s location data.

There are disparate pieces — hardware,
services, user behavior, monetization — that have
fo be put together,

But all these pieces are there today.

4. Are there other technical obstacles?

Not significantly.

There are only minor technological barriers such
as getting the camera and calendar in a phone to
be more aware of each other and inferoperate.

5. Are standards — or lack thereof —
in metadata formatting an issue?

Yes, but not a major one af all. New sfandards
are unneeded, most likely.

Cross-company and crossindusfry agreements
are all that are needed for wider interoperability.



EXECUTIVE SUMMARY

6. Are there enough devices with GPS
sensors, or does it matter if carrier
triangulation is used instead?

GPS is just coming fo the phone market as
standard feature, and it will be many years before
a sizeable share of the average user base has a
phone with GPS.

Triangulation  defermines location based on
proximity o multiple cell towers — and that
provides enough usable data.

However, you need the operator's permission
and assistance with triangulation data, whereas
any user or service could work with GPS
coordinates.

7. Are there significant differences in
phone operating systems when it comes
to delivering location-aware imaging?

No — but there are pros and cons fo each.

8. Are current smart-phones intelli-
gent enough location-aware imaging?

Yes, but there are too few on the market. That is
changing as they become more standard, mass-
market devices.

9. Does location-aware imaging
require more consumer demand?

Consumer demand is an issue — but that is likely
because customers are not aware of the potential.

10. Are customers concerned about
personal privacy?

It is not a major is issue, but well could be.
Carriers and service providers are working fo be
"exceptionally prudent” in regards to individual
location information.

11. What should be done now to
advance location-enhanced imaging?

The carriers’ pricing models for location data
have to be based more on mass adoption rather
than early adopters.

Otherwise the pieces are here foday, and
companies are coming out with solutions.

This is an area of huge potential on which the
industry needs to align.
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WHEN WILL METADATA BE AUTOMATIC?
UNITING FORM AND FUNCTION

The fechnology is here to make photography more
useful and enjoyable — but the industry has yet fo
deliver the complefe package.

The camera-phone has significant potential as an
infelligent imaging device, one that adds essential
dafa to photographs — data that can make
consumer and corporafe photography more useful
and enjoyable.

However, after many years neither the photogro-
phy or mobile communications indusfries have
capitalized on this pofential.

What are the obstacles? Why hasn't this capabil-
ity come to market in a consumerfriendly package?
When might we see progress on this fronfe

PICTURE POTENTIAL

To enjoy and use a photo, you have fo be able fo
find it.

That was hard enough when one had a shoebox
with a few hundred pictures. But digital photography
has brought with it an explosion in the number of
photos: people who once fook a few dozen shofs a
year now fake hundreds each month. With
thousands of shots on a PC hard drive, each with a
generic name, no one who is not meficulously
organized can find a photo they want to see.

However, digital photos are computer files, and
those files can contain more information than just the
ones and zeroes that describe the image. This other
information is called metadata. Most cameras write
info each photo such mefadata as the date, the
camera model, and picture exposure. Unfortunately,
apart from the date, very litile of this information is of
use fo the average person — and that date is more
offen than not incorrect, as most users don't set the
camera accurafely.

JPEG image files can also have location data
in the EXIF header — but because no
mainstream cameras find their own GPS
positions, geffing this data info a picture is a
froublesome, kludgey process:

With applications such as Adobe’s Elements
consumer image editing program or the Flickr
website, users can drag and drop a fag onto a file
of folders taken at one location, for example, or
drag the photos onto a spot on the map. Users can
later find and share the photos by searching for a
location name or address, or looking at a map.

Another option now coming to market is o use
along with the camera a separate GPS device that
nofes which shots were taken where: the data and
photos are synchronized and integrated on a PC
later.

Location-Aware Imaging: Smartphone Capabilities to Automate Rich Metadata © 2007 Paul Worthington, Future Image, Inc. www.futureimage.com 5

What's missing from that picture2 Only the most
numerous cameras: there are more camera-phones
in peoples purses and pockets than actual stand-
alone digital or film cameras.

These phones are actually computers: all mobile
phones — not just the “smartphones” with
expandable operating  systems —  have
processing capabilities better than the average
deskiop PC of 20 years ago.

And all that together means that the camera most
people have with them — their phone — s
something brand new: an intelligent camera, a
smart photographic device.

It can do things with photos that ordinary cameras
can not — and we don't just mean fransmitiing the
picture via a cellular network.

Phones know who you are, where you are with
GPS accuracy, and, by accessing your calendar,
what you are doing and who you are seeing.

The “smart camera” can automatically add that
information fo every photograph’s mefadata.

At the very least, they can put your name and if
desired your confact info info a copyright header on
every shot — unlike most digital cameras.

location and event metadata would make photos
much more searchable, shareable, and useable.

Images can be automatically sorted, whether
actually filed in appropriate folders, or ‘virtually’
organized based on the data and a search query.

Photos can be easily accessed and searched by
the picturedaker and by others as well: one family
member could instantly find all the photos of gather-
ing at a certain date and location from within anoth-
er's otherwise unsorted collection of photos, for

example.
On the business side, a field agent could take
photos — with the smart camera stepping him

through the procedure to getf the necessary shots
and angles, perhaps — and those photos —
fagged with the shooter's name, location, assign-
ment, efc. — would be sent, as he took them, to
the other people in the company who needed o see
them, and appended to the right documents, and
filed in the right places.

All without intervention.

This is not an original ideq; it's been around for at
least five years.

LightSurf founder Philippe Kahn discussed it at a
Future Image summit in 2002: the camera-phone
pioneer described a device that would know for
example that he was at a baseball game —
based on GPS, and either the schedule in his
phone or by searching the Web automatically to
find events, dates, and locations — and add the
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IMAGING

game information to each photo.

Since that time, GPS chipsef prices have fallen
drastically, and the FCC's EQ11 mandate ensures
that US wireless phone carriers be able to defermine
the location of a cell phone to within 50 mefers.

And vyet today there is not a mainstream applica-
fion that, for example, lets a Windows Mobile user
click a button to have all photos embedded with the
dafa from that day’s calendar event.

WHY NOT NOW?

The real question is, why hasn't this hoppened
yefe Why can't the average camera-phone owner
use what is now in hand, without added services or
fees, to simply add information to photos faken with
that camera?@

In a nutshell, the problem is that the various parts
of a cameraphone may be integrated in one
device, but that is matter of form only, not function.
There is a phone, a camera, and a computer in
there, but they hardly work fogether easily. Yes, one
can fake a picture, and then use the computer fo
send via the phone an email with a piciure attached
a photo — but that is hardly all the device should be
capable of. And yes, there are now applications
that automatically send every photo to one's blog or
webpage, but there is lile else in the way of true
functional infegration.

What are the reasons for this lack of progress:
consumer desire, indusiry reluctance, technical
obsfructions?

We spoke with executives at Adobe, ComVu,
Ulocate, HP, Nokia, Sharpcast, Shozu, Verizon,
and, via email, Microsoft. And we received a
variety of answers.

Our report combines all the inferviews in a round
fable style fo confrast and compare the responses to
such questions as:

What would make this a practical solution?

What are the distinctions in phone operating
systems?

What are the immediate obsfacles?

What are the intermediate steps the indusiry
should be taking?
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ROUNDTABLE COMPARATIVE INTERVIEW

Participating in the interview here are:

ulocate Communications, Walt Doyle, CEO.
ShoZu, Jennifer Grenz, senior marketing director.
Nokia, Andrew Elliott, direcfor of experiences,
Multimedia Business Group.

David Burmester, associate director, Advanced
MMS Services of Verizon Wireless.

Gunar Penikis, senior product manager for Adobe
Bridge and XMP.

HP, Aaron Weiss, general manager, HP Snapfish
Mobile Imaging.

HP, leo Blume, manager and senior architect, HP
Snapfish Mobile Engineering.

HP: Evan Smouse, CTO of digital photography and
enfertainment.

Microsoft, Mike Calligaro, senior development
lead.

ComWu Media, William Mutual, CEO.

What are your thoughts on the overall
practicality of what we are calling
“intelligent imaging?”

ulocate: Cameraphones are prevalent every-
where. You leave your house with a few things: your
keys, your wallet, your phone — and you have a
pretty good camera on that phone.

So dll these digital images are getting created,
but the problem is that nobody was ever able to
monefize them, largely because the minute that the
image leaves the phone — and in most cases if it
does leave the phone it goes online — there’s no
metadata associated with the image. Meaning that
there’s no context fo it.

And if there’s no mefadata, you can't search it.
And online, if you can't search it, basically, you can't
monefize it, right? You can't sell confextual advertis-
ing against if.

When you look at a lof of these online photo sites,
you see that people will go back and apply metada-
fa to them, or tag their photos — but that's a fairly
laborious process to go and do that. It's even more
so if you fry fo tag an image from the handset —
manually fripletap some annofation to an image
before you send it.

ShoZu: We absolutely think that this kind of
metadata is going fo be helpful for people. Not only
fo organize and find their photos — but because it's
inferesting and fun for them.

For example, Flickr has a mapping feature, which
is really cool and people are excited about it. Say
I'm going to Spain next week, and my family has my
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Flickr account. Well, as | can geotag all the photos
| send, they can literally frack on a map where | go
throughout Europe. And my parents get a big kick
out of that. I think it's going to be a really appealing
consumer feature.

Walt Doyle,

CEO of ulocate Communications

Nokia: The idea you put forth here is very perti-
nent, given that you've got this collection of different
capabiliies in the device now.

| myself am using a beta service that lefs me take
a very good picture at a travel location. If | want fo
share that with friends and family, it would be geo-
fagged and uploaded to my blog, and the actual
location of where that picture was taken is now
pictured on a litle map. If you put the mouse and
hover it, people who have access to my Vox blog
can go see that I'm taking a boat ride on the Seine
river in Paris: they can see my picture, or some video
| may have taken, through that blog.

There are companies looking fo bring these types
of solutions together already, so | don't think this is
out of the realm of possibility. The question is, why
aren't more people using this kind of capability
foday?

Adobe: The ability for the phones to just capture
more “environmental information” and put that info
the metadata is really exciting.

| think it's a great idea. If's sort of been happen-
ing, trickling in here and there.

The approach you're faking from the mobile
phone s inferesting. Some of the workflows remind
me of the promise of what the “semantic web" idea





