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Executive Summary

Camera phone users face challenges in managingpbottheir phones and in

navigating the growing array of services and appilbns that consume these photos. We
have built a prototype for a simple phone-basedtation and organization system for
photos. Our prototype introduces the conceptfetd to route photos to a variety of
destinations over a variety of network protocoig] garovides a user interface for sending
and tracking photos. The system we propose Wilaa user to send over carrier
networks or via the user’s personal computer atasd; the feed abstraction will help
users understand the variety of delivery optiorss@mderstand the various economic
costs involved.

Motivation

Current trends in adoption of mobile camera phanake mobile media and important
area for study:

» Camera-equipped mobile phones rapidly becomingtimeary device for digital
photography (now out-selling stand-alone digitaheaas — see Figure 1 below).

* Important features that may be barriers to the tiolopf the camera phone as a
primary photography device for users are becomiagdard features. New
camera phone models are available with three ®rfiegapixel resolution,
advanced lenses with optical zoom, and flash.

* Two aspects of mobile camera phones make thencplantly interesting for
digital media research: they are (or will be) ultiows in many nations, and users
generally carry them at all times, as opposed ézigpoccasions when they plan
on taking photos.
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Figure 1: Camera phone trends. Source:
http://www.economist.com/business/displayStory.cfiof id=1901134

Problems Addressed

Users of camera phones today face the problem efargrowing collection of digital
photos spread across various platforms - on tlnging, their desktop computers, and
online in blogs and other types of web sites. Tlweuld like to be able to easily browse,
search and share some (but not necessarily alilese photos. However, users currently
encounter a number of hurdles in accomplishing th@uding technical difficulties

getting the photos off of the phone to a desiredtion, financial costs to send photos via
network providers, fears about privacy and who wiay their photos, lack of interest in
annotating photos, and copyright issues.

To help alleviate these problems, users could batlyrbenefited by systems which aid
users in annotating photos with appropriate metadiatluding not only descriptive
content, but intentional and usage data and thenhis metadata to perform desired
actions, enforce usage and privacy policies, aadblerricher retrieval. We will design

and prototype a mobile phone interface that levesagtentional, descriptive, and
contextual metadata to help users appropriatelptate photos and provide the advanced
functionalities discussed above.



Task Analysis of Photo Archiving and Sharing

Users engage in the following types of actions lagitiaviors relating to mobile digital
photos:

» Communication: sending photos to friends as paanohteractive
communication process, via MMS for example. MM®waHl mobile phone users
to send a photo directly to a friend’s phone witlex@ message.

» Archiving: uploading photos from phone to PC foe urs a desktop photo album
application such as Adobe Photoshop Album or NoKeBlog.

* Blogging: posting photos to a public web site.

* Printing: sending photos to a print service

Virtually all categories of consumers use camerigm, stand-alone digital and camera
phones. Camera phone may be in an early-adopteegbday, but is fast becoming a
mainstream consumer device that all consumer caésgwill use. Consumers use
camera phones for all the same reasons they usy@apf camera — for communication,
social connection, memory, or public recognition.

Current System/Approach Description

To inform our prototype design, we looked at seMei@ding photo management
systems: Adobe Photoshop Album, Flickr, LifeBlogddahe Mobile Media Metadata
(MMM) project at UC Berkeley.

Adobe Photoshop Album

Among the many user-friendly and intuitive featuoé#\dobe Photoshop Album, we
were particularly inspired by their use of userited tags. Tags such as “Dad,”
“Arizona” and “Favorites” can be easily added toheto or group of photos (see Figure
2) and then those tags can be used to rapidly &ltarge photo collection to a few photos
of interest (see Figure 3).
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Flickr

Flickr is a web-based photo sharing service knawvnt$ innovative features. We
particularly liked its simple privacy control inface (Figure 4) and its use of tags for
sharing among all Flickr users (Figures 5, 6 and 7)
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Figure 6: Flickr — Shared Tags Interface
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Nokia LifeBlog

Lifeblog from Nokia is both a mobile phone applioatand desktop PC application. The
mobile application has a good photo browsing iategfthat organizes photos by time on
the phone and allows users to easily post photastog (see Figure 8) and synchronize
photos to their desktop PC (see Figure 9).
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MMM1

The Mobile Media Metadata (MMM) project at UC Beldygs School of Information
Management and Systems has developed two appheatidnterest. In MMML1, a user
could capture a photo, and receive assistanceniotating the photo at time of capture by
a system that processes automatically-generatadxtaal metadata and allows the user
to verify and/or modify system-generated annotatjoasses.
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Figure 2. The MMM metadata creation process.

Figure 10: MMM1- Time-of-capture Annotation Interaction Flow

MMM2

MMM2 solved a number of difficulties faced by usersViMML1. All photos captured by
users of MMM2 are automatically uploaded to a wepliaation that allows users to
manage, annotate and share photos with other Wsgss of MMM2 may also share
photos a time-of-capture.
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Figure 11: MMM2- Interaction Flow from Mobile App t o Web App.



Prototype Screenshot Overview
(do we want to submit prototype?)
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Screen 3, Filter Tags- When managing
tags in gallery mode, the left side of the
screen displays a list of available tags.
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gallery filters. The tags with gray
background are feed tags (determined by
where photos have been sent), those wit
white backgrounds are description tags (
by the user.) The numbers appearing to
right of the tag name are the number of
photos matching a given query (selecting
“desktop” on the example screen would
result in a match on 5 photos.) The tag |
scrolls vertically, allowing for more than
one page of tags.
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Screen 5, Popup Menu When selected
from the photo details page, the popup
menu contains photo-specific functions.
Selecting “Manage Tags” will allow the
user to set the descriptive tags associate
with a photo.
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Screen 6, Manage Tags Similar to
gallery mode’s filter tag management
(screen 3, above), this screen allows a u
to associate tags with a specific photo

d(shown in the right pane.)
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and 5) creates a new menu listing all delivery details, including cost and
available methods for sending a photo. | estimated delivery time (based on image
Delivery methods that are associated withfile size.) This screen would also allow the
some expense appear preceded by “$” in user to select, for example, email recipiept
the menu. address, or a text message to associated
with the sent photo. After sending, the
photo is associated with the feed tag
corresponding to this delivery destination
(“my blog”, in this case.)

User Scenarios Using Prototype

Persona — Jeanette

Jeanette, a 26 year old web designer in San Faméssan avid user of her camera
phone. Sporting an active online social life, sked posting many of her pictures on her
blog and on flickr, where she can share it withfiends and family. In addition, she
also occasionally orders prints of her favoritetpBaising ofoto. She also archives all
her photos together in the photo album on her @despite her enthusiasm for photos,
managing all these different repositories and méyuauting her photos was tiring
drudgework... until she got mobile media asset mamagé software.

Scenario 1 — Photo Capture and Sharing

Walking down Valencia Street, she spies a gorgéaile in a vintage furniture shop.
While she can’t really justify the furniture purcea she has to get a picture of it.
Besides, her friend Rachel would absolutely loVSiite pulls out her camera phone and
selects the image capture application. A screeragpshowing a preview image of the
photo. Jeanette points the camera at the tabés lip a nice shot, and with the press of a
button snaps a picture of it.

The capture application then pops up a dialog gskiviould you like to view/annotate
your photo?” Jeanette selects the ‘Yes’ button,taedapplication takes her to a screen
showing an image of the photo and various deseaptiformation, including the file
name, date and time of capture, image resolutidrsae (screen 4, above). In addition,
there are some tags indicating where the photdéas sent, and descriptive tags about
its content. “flickr” is already listed as a dastiion, as she sends most of her photos to
this services and so made these options the defael she first configured the
software. Below that is a space for descriptiveasation tags and free-text captions,
which do not appear until she enters them.

She first wants to make sure that the photo isiaedhcorrectly, so she pushes the
‘Options’ button and selects ‘Manage Tags’ from igulting menu (screen 5). This
gives her a list of annotation tags she has crdaéate (screen 6). The tags organize
data as non-hierarchical labels, much like flickgamail. As she has been saving photos
from around the Mission District for a possible fahproject, she selects the ‘Mission’
tag she created before, causing that tag nameptmdpold in the menu. She then selects



‘Create New Tag...” and enters in the text ‘Tablegtee her self an additional cue. She
then pushes the ‘Back’ button and is returned ¢ovibwing and annotation screen,
where she now sees her new annotations reflected.

Jeanette wants to make sure that her friend Raelesl this picture, so she also wants it to
go to her blog, which she knows Rachel reads. Teajshe pushes the ‘Options’ button
on her phone and selects ‘Send’ from the resuitiegu. She then selects ‘My

Blog’ from the resulting menu (screen 7.) Shethasoption to send it immediately

using WAP (the ‘$’ in the menu indicates this vaist her a little bit of money), or to

just wait until the next time she synchs with fagtbp and let the complimentary
software on her laptop manage it (for free). Shatev&achel to see it sooner, and
doesn’t care about the cost so she opts to senmhit A send confirmation page appears
with details about cost and delivery time (scregn®he small cost is fine with Jeanette,
so she then presses the ‘Send’ button and is egtumthe image view and annotation
screen.

Scenario 2 — Managing Existing Photos

Sharing a photo with Rachel reminded Jeanettef@ivather photos she took about 15
minutes ago but did not annotate, as she wanttk#oa bunch of shots in succession
without pausing to annotate each. She now hit&Qp&ons’ button and selects ‘Go To
Image Gallery’ where she sees the various pictstit®n her phone, now indexed by
time (screen 1). She knows that the photos have pested to flickr, since this has been
set as a default behavior all day, so she seleet4lickr” tag via the Filter Tags screen
(screen 3). She quickly finds a group of 7 phatos took earlier of the murals on the
Women'’s building on 1iBStreet. She selects them as a group, pushing&isalbutton

as she moves the cursor over each image. She tisee$the ‘Options’ button and
selects ‘Annotate Photo’ to return to the imagewaeand annotation screen. It is slightly
different then before, for example, choosing tawtbe images in full screen now results
in a scrollable slideshow, and the metadata shewimait common to all photos. She
verifies that the photos are all going to flicknqse defaults sure are handy), also routes
them to her desktop for archival at synchronizatiore, and as before, adds the
‘Mission’ annotation tag to the group.

She then hits the ‘Options’ button, selects ‘Exipication’, and continues her walk
down Valencia. Now everything is taken care ofthestable photo is on its way to her
blog (she could verify this later should she watand the mural photos will eventually
be routed to the right place next time she syngh#\nd no doubt Rachel is going to die
when she sees that table.

Strength and Weaknesses of Prototype

Java Infrastructure

Using Java as a prototyping tool gives us thetsgti quickly build and modify the
prototype while also allowing us to design someliappon infrastructure. Building a lo-



fi prototype using HTML or PowerPoint would not learesulted in a fully interactive
prototype and would not have allowed us to testwthbility of some application design
ideas. In particular, the FeedStore and TagStaduies allowed us to build a fully
functional query system and to test price and defivime calculations...

Still need to implement

There are still a number of areas which our prqetgoes not address. In particular, we
did not have an opportunity to implement Ul to tibst following:

Delivery details— Clicking on feed tags in photo details (screeaiuld show
delivery details about when and how a photo wat sEnough we have no
immediate plans to implement actual delivery, thisould have been simulated.
Interactive tabs in gallery — The selected filter tags appearing at the top of
gallery view (screen 1), should allow the usemteriact (either remove selected
tag, or remove all others), allowing user to remquery constraints without
going to the filter tags view (screen 3)

Additional input on send page — The send page (screen 8) should allow #re us
to select an email address or phone number foviohail recipients as well as
allowing free text entry for messages to accomgamt photos. While the PC-
based prototype does not have access to a mobileetecontact list, this could
have been simulated.

Adding tags —There is currently no way to add new tags. Thahghapplication
logic exists, this is an important user interfacexplore.

Finding tags/browsing a large list of tags ¥he current prototype contains only
15 or 20 tags, which makes list-based tag seletdasible. If the system
contained hundreds of tags, we would need to peottid user with better
mechanisms for finding their desired tags. Havhmglist sort by frequency of
use, or sort alphabetically with the user ablaitop to specific start letters both
seem like reasonable options.

Send when no cost Currently the prototype enumerates all feedvdeyi
mechanisms (e.g. WAP, email, USB). A more simgdifinterface might allow
delivery to occur over any method when there iso&t associated. We could
probably implement this Ul immediately, but the arging application logic is
somewhat complex...

Group annotation — Currently the prototype does not allow the useselect
multiple photos and annotate or send them as ggrohis would be nice to test,
since displaying a large set of selected photo&ldmeitricky given limited screen
space.

Macros/keyboard shortcuts —Our prototype doesn’t currently include a capture
interface, but we have discussed creating keybslaodcuts or user-definable
macros that would allow a user to annotate or delgihoto at the time of capture
with a single keystroke. For example, the 0-9 kays phone keypad could be
used as a rating system: 0 indicating that a psietalld be discarded, 9 indicating
that is should be saved and that the user shouldrbmded to annotate it later
(perhaps at sync time.) Alternatively, a subseéhefnumber keys could be used
for rating, while other keys are mapped to more @emmacros (e.g send to a
particular destination or associate with some graiuags.



Bigger Problems for Thought

There are a few issues related to shared metdustaée cannot address in our prototype
without some additional thought:

Shared tags— In any real world application, a user will raeeas well as send
photos. There must be some way for incoming médadebe incorporated into
our system so that, for instance, a user can séareihgh tags for not only the
photos he created, but also the photos he recé&iwedfriends.

Metadata phone home- One of the nice things (from a programmer’s
standpoint) about using a push/publish model fed$g is that once photos are
sent away they become somebody else’s problemeality however, it is
possible that theses photos will return to the aethat created them, containing
metadata that was created elsewhere. While ittmighbe completely practical
to expect automatic metadata updates form othecesyit is necessary to at least
be able to process incoming metadata when it idadole.

System Architecture Description

A high-level view of the system architecture foutiog photos based on the user-input
depicted in the prototype is shown in Figure 120elThe system is based on the
concept of a “feed”. A feed is the combination afestination (e.g. desktop, blog, a
friend’s mobile phone) and a transport mechanishag®oth synch, email, MMS). A
feed descriptor tells the system which feed anuspart module to use, what privacy
levels, and what metadata to allow through.

A feed descriptor might look something like:

ID: <some ID>

Description: <human-readable string>

Cost per Kb: <some $>

Estimated delivery time: <X seconds>

Privacy: <at least [public|friends|private]>

Filter out metadata: <[location|tags|captions|etc.]
Feed Module: <ClassName>

Transport Module: <ClassName>
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