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ABSTRACT is driven by the proliferation of capture devicesigh as

Why do people tag? Users have mostly avoided atingta  digital cameras and cameraphones) together with
media such as photos — both in desktop and mobiledecreasing storage costs. At the same time, creatfo
environments — despite the many potential uses forsemantic metadata about photo content remainsusivel
annotations, including recall and retrieval. Weestigate  goal. Some amount of annotation can significantiprove

the incentives for annotation in Flickr, a populgb-based  the usefulness of such photo collections as thewdnto
photo-sharing system, and ZoneTag, a cameraphaot® ph the thousands; the most commonly-cited benefitsécahelp
capture and annotation tool that uploads imagédidér. In recall and support search [11]. However, algorithims
Flickr, annotation (as textual tags) serves botisgeal and  semantic interpretation and annotation of imageetrare
social purposes, increasing incentives for taggamd  far from reach by any automated system. As a rethdt
resulting in a relatively high number of annotaon owner of the collection is tasked with the labor of
ZoneTag, in turn, makes it easier to tag cameraphon annotating their photographs.

photos that are uploaded to Flickr by allowing aation

. . ) Providing tools for annotation of media is therefcan
and suggesting relevant tags immediately afterucapt

active field of research in human-computer intécec|3, 8,
A qualitative study of ZoneTag/Flickr users exposed 21]. These research efforts, mainly focused on tdgsk
various tagging patterns and emerging motivatioos f based tools, attempt to ease the annotation taskehsas
photo annotation. We offer a taxonomy of motivasidar ~ maximize the benefits for annotating content [1@jhile
annotation in this system along two dimensions igdibg some of this research has been incorporated into
and function), and explore the various factors thetple commercial photo browsing systems (like Adobe Piodp
consider when tagging their photos. Our findinggg®st ~ Album), most people still do not bother with anriimta of
implications for the design of digital photo orgeation and  their photos [17], though they do say they thinwéuld be
sharing applications, as well as other applicationat useful for photo retrieval and wished they did itah more.
incorporate user-based annotation. Clearly, the perceived benefits of annotation —alwhare
vaguely-defined and at some indeterminate time hia t
future — do not overcome the investment [7], evéh the
most advanced annotation systems.
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organization, location-aware, CSCW. The motivations for tagging changed with online toho
sharing communities such as Flickr [1]. Flickr ao
ACM Classification Keywords annotation of photos in the form of tags, or urgured
H.5.m. Information interfaces and presentatierg{ HCI): textual labels. The tags in Flickr are mostly assiby the
Miscellaneous. user who uploads the image [11], and provide mieltip
benefits. In addition to making the photo searohdiy the
INTRODUCTION contributing user, tags enable users to discovesraisers’

Innovations in consumer photography have made itphotos. In other words, the traditional use for atation,

exceedingly simple for people to capture imagesiciwh personal organization and retrieval, is now augerity

they do at an ever-growing rate. This growing ceptate  the ability for users to expose their photos oe-lio be
viewed by other members of the Flickr community.
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importantly, ZoneTag attempts to encourage anmutain

are designed into a game. ESP randomly matches two

the phone at the time of capture by providing tag physically and virtually separate users (the twancd

suggestions.

The combination of Flickr and ZoneTag allows ustiady
this new class of photo organization, annotatioth straring
environments. Indirectly, the study reflects on raaader
class of web-based “tagging systems” that haventBce
become commonplace [11]. The motivations and ineesit
for participation and tagging in these systems hatebeen
widely studied to date. We attempt to find out wisers of
Flickr “tag” their content. The study may shed tighn
motivations in other systems too, a direction weulddike
to pursue in future work.

Our contributions focus on the tagging activityZoneTag
(and Flickr). Specifically, we:

- Examine the motivations for annotation and taggimg

communicate). The game simultaneously presentagbes
with the same photo and users earn points if theg in the
same textual label.

Collaborative tagging and annotation systems, fart@s as
well as other resources, are a growing area ofastén the
HCI community. Goldeet al.[4] studied tagging dynamics
and reported on usage of different types of tags in
Del.icio.us (http://del.icio.us). Sest al. described personal
and social influences on tagging behavior in Moeiet
[20]. Marshall [12] analyzed annotations in readingterial
along a number of dimensions including formality,
permanence, and explicitness, among others. Thbegh
work is focused on personal annotation, the infdrma
“ecological” annotations she observed are simitarthe
tagging in ZoneTag and other social tagging systems

Flickr and ZoneTag via user interviews and other finglly, Marlow et al. [11] offer a taxonomy of

qualitative methods.

- Describe a taxonomy of motivations to annotate eoint
in this system.

- Study the role of tag suggestion in the system;

collaborative tagging systems; report on diffefienentives
for tagging, categorized as social vs. organizatioand
provide an initial study of the tagging dynamics Eickr.
We extend their work by providing a more detailed

specifically, the ways these suggestions affect thetdxonomy of tagging motivations on Flickr. In adolit, we

behavior and patterns of tag use.

We offer implications for designers of systems fdwoto
annotation and organization; for designers of othgging
and annotation systems; and for designers of mahjure
devices like digital cameras and cameraphones.

RELATED WORK

Efficient labeling of photos has been an activeeagsh
field since 1999. Work in [3, 5, 8, 21, 25] addesb®ase
and partial automation of the labeling task on baed, and
expanding the benefits of annotation on the othen

ground our work in user interviews and other gatiie
methods, providing a deeper understanding of realdw
user attitudes.

The idea of sharing media metadata between usexrsstst
in annotation was introduced in earlier work [13].1In
this form of collaborative tagging, metadata sushtags
and labels is shared, mostly based on spatial emgdral
context. The system developed in [19] for camerapko
was the first iteration on a collaborative tagguignt for
the mobile phone platform. That work proposed aatia
using person, location, object and activity catéeggorAs we

example, [21] proposed a drag-and-drop approach folshow below, a number of key conceptual and usgbilit

attaching labels to identify people in photos. Thtest

lessons from that system and subsequent efforte wer

photo browser commercial packages, such as Adobgncorporated into ZoneTag.

Photoshop Album, adopted similar methods to suppasy
labeling of photos. More recent efforts [3, 14]liné
temporal and spatial context to assist in labephgtos in
personal collections. However, a recent study bk kKt al.

[71 on management of personal photo collections ha
users often use only event-base

determined that
organization for their photos and apply little o0 n
additional annotation or organization.

zof pictures taken in ZoneTag show patterns sintibathe

The HCI community has recently become interested in
investigating current cameraphone usage [6, 15, 22]
developing new experiences around mobile photog, [18
and studying new forms of sharing [22]. Althougk tgipes

ones described in [6, 22], it is the first suchtegsthat uses
a popular, web-based photo sharing system suchias, F
with an audience much wider than those actuallyngsi

Some projects have considered collaborative work onzoneTag. In addition, Flickr differs from traditiahphoto-

labeling photographs, allowing many users to labshared
collection of images. In [9], participants annothte public
collection of photos from the CHI 2001 conferend¢hile
this study is geared towards an existing commurnity,
broader example can be found in current online g@hot
sharing systems like Flickr [1]. In Flickr, useabél photos
with tags or captions. Communities and photo paoks
often created in an ad-hoc manner as users anneitite
the same tagse(g, people interested in photos with the
“CHI 2007” tag). The ESP game [24] offers a differe
version of collaborative tagging, where the useentives

sharing sites in that photos are by default puldi@bling
one-to-many sharing rather than one-to-one. Weritesc
Flickr and ZoneTag next.

FLICKR

Flickr is an active photo sharing web site and comity
[1]. At the time of writing, Flickr has over 5 miibn
registered users and over 250 million images. Tlaee
various controls and settings associated with gatudto
uploaded to Flickr; the relevant ones are listetk hEirst,
privacy settings allow users to specify whetherheplaoto



Figure 1. A ZoneTag photo page on Flickr; tags areisplayed

on the right. Visitors to the page can click on aag, or on the

earth icon next to it, to see photos with this tafrom this user
or from the entire Flickr community, respectively.

can be viewed by the public, by the users thatkFlic
members have specified as friends and family, strijy the
user. Second, the user can assign a title and tioap

ZONETAG

This section describes the key relevant aspectshef
ZoneTag application that iterates and improves rewipus

efforts [19]. In particular, we briefly discuss thghoto

capture and upload flow, and expand on the podtioap
interface that allows the user to associate medapathe

form of tags to the photos.

ZoneTag is a mobile application available as a ipubl
prototype for Nokia and Motorola phoneblsing ZoneTag,
users can upload a newly-captured image from their
cameraphone to Flickr [1] in as few as two clichfter a
photo is captured, ZoneTag displays an upload glialer

the image (see Figure 2). The user can review rfege
and decide whether she wishes to upload it to FEliok
such cases, more options are shown. Clicking theesa
button again will upload the image, keeping all sedtings
and tags entered for the previous photo.

Most importantly, the user has an option to typeriiselect
tags that will appear when the photo is displayed-lickr.
The tag-entry screen includes context-based tagestigns

each photo (placed above and below the photothat are pre-fetched from the ZoneTag server aneddy

respectively).

In addition to these settings, the user can enteetaof
textual labels for each photo, also known as faghe
Flickr interface displays these user-entered taghe right
of the photo on the photo’'s page (Figure 1). Thuse
function of the tags is descriptive, providing dotdial
information about the photo that may not be refiddh the
title or the caption.

Users can also use tags to search for photos in dia

collection, in another user’s collections, or asrt®e entire
public pool of photos. A search mechanism returmstqs
whose title, caption, or tags matches the searanryqlA

tag-specific retrieval mechanism is also availalsleuser
can search for all photos with a specific tag irtiprivate
collection, in another user’s collection, or acradispublic

photos.

Figure 2. The upload dialog (left) and the tag suggstions
and entry screen (right) in the ZoneTag interface.

2 A user can allow other Flickr users to add tagdiw or her
photos. However, the practice of adding tags totgshtaken by
others is not prevalent [11] and we shall ignoteeite.

the likelihood that the user will select a partarulag, given
contextual information described below. The tage ar
grouped into categories reflecting tag sources. Tdw
categories, shown as tabs in the user interfaeetfgeright
side of Figure 2), include ‘local tags,” which atags
created by the user, by members of their socialont or
by others in the current location; ‘recent tagstich are
tags the user has used within 24 hours; and a
comprehensive list of ‘all tags,’ including tage thser has
either entered on the phone or applied to a Zonghago
on the Flickr website. In addition to user-conttéul
contextual tags, ZoneTag incorporates tags fronrcesu
like place and event databases. These ‘canned’ degs
served and sorted based on physical location. Witlaich
tab of tags, a user can quickly search throughatta#iable
tags by scrolling or by entering the first few éeft of a tag

in the search box.

Optional pre-upload settings allow users to contaious
features, including the photo’s privacy settingi® title for

the photo, and the presence of ZoneTag's automatic
location tags (such as city name).

The details of how tag lists are generated, sortad|
transmitted to the mobile device exceed the scdphis
paper. Briefly, ZoneTag considers location and tiawe
primary sources of context. The system aggregdteags
from a similar context, and then ranks them by dergcy
and various likelihood measures, giving more wetghthe
user’'s tags and then to tags used by people irusee’s
social network. For example, if a user takes phatdsome
and tags them with “home” and the names of othersemt,
all these tags will appear as suggested tags wiemger
takes additional photos at that location. In anog@ample,

3our description here applies to the Nokia versibdaneTag.



when a user takes a photo at a location where rmaess
have used the tag ‘Golden Gate Bridge’, that tdikédy to
be suggested.

We found that ZoneTag was especially interestingaas
platform for the study of emerging tagging moticat
because it has incorporated some significant less$am
previous systems, including the following.

- ZoneTag uses a vibrant photo sharing platform kFlias
a destination for the generated content. In Flipkmtos
are guaranteed to be archived for a long perioshtirg
further motivation for photo capture. In additiamsing
Flickr, ZoneTag users can interact with users detshe
ZoneTag system, thus potentially expanding theishar
and interaction around their photos to millionsusers
who are not in the ZoneTag system.

- ZoneTag provides various benefits for tagging pboto

mostly based on Flickr's affordances for tags. hstp
work, there was no immediate value to users aningtat
their photos.

- In previous systems, the user had to annotate glacto

Figure 3. ZoneTag users’ tagging frequency acrosheir
entire Flickr collections (including untagged phots).
short analysis below are to examine whether the dat
indicate emerging trends in how ZoneTag users age for
their photos, and whether the tag suggestions kawnee
effect on the usage of the system.

The collected data included the settings appliednages

before it was uploaded. In ZoneTag, we made thethrough ZoneTag and on Flickr including privacytisess,

annotation step optional on the path to uploadré&Jado
are not interested in tagging are not burdenedéyektra

image title, and tags, allowing us to closely irdpthe
user’s tagging activity. For example, we could heahich

step and still find ZoneTag useful. Moreover, when tags were added to each photo on the phone andh wlice

necessary, even users who would usually tag theitos
can upload a new photo quickly with no tags, ohwite
previous photo’s tags still attached.

added on the web using the Flickr interface. Moegpfor
tags added from the phone, we can tell whethetaavas
typed in or selected from the list of ZoneTag swstjges.

. The tagging interaction itself is improved sigréfitly, ~ Figure 3 shows the percentage of ZoneTag usersigy-a
optimized for simplicity and speed. Tag suggestiaress ~ Whose average number of tags fell into each rargeig).
pre-fetched from the server and shown without delayWe include all tags that users added to their photo
when the user chooses to view the tagging dialng. | Whether on the phone or on Flickr, as well as piiatphs
previous systems, tags were not pre-fetched and thén the users’ ZoneTag collections witho tags. For
tagging dialog only appeared after a long delayiciwh example, the leftmost bar indicates that for 25%thaf
made the system considerably less usable. ZoneTag users, the average number of tags per photo

. Previous systems solicited annotations in multiple their collection was smaller than 0.5 (in other @gyrthey
semantic categorieg.g, “place”, “event”, “activity” and added one tag to every other phqto or fewer, omage.
so forth). In our system, the annotation — in jgatér, the .Th? aggregate of all bargxcluding the leftmost two,
tags and the tag suggestions — are drawn fromt aifia indicates that 61% of ZoneTag users ad_ded, on geee
categorized space, which seems to be more condigptua !east one tag per photo. Note that this count doets
accessible to users than faceted metadata. include the automatic tags that ZoneTag adds tdogho

such as location names and other default tags.

DEPLOYMENT . . Our users’ approaches to tagging on the mobile @looron
ZoneTag has been deployed as a publicly-availablejicy; varied considerably. Of the users that regyl tag
prototype for over nine months. Most, but not dltloe their photos, many do so on the phone as they dpioa
users of ZoneTag are self-selected early adoptérs Opicyyre, using the ZoneTag interface. Over twoeiof the
technology (we found later that similar patterngagfging ZoneTag photographs that were tagged at all waygeth

andh _cor}tribution arose]c within both technical andh-no g0 the phone. Users also may revisit their phatoghe
technical taggers). As of January 2007, ZoneTagusesl iy website to add tags. Some users exclusivatyose
by more than 500 people that uploaded over 4500008 g \yepb-based route for tagging, never addingtagg on
to Flickr, an average of about 90 photos per userthe the phone.

time of the study, 172 users had taken more thaphbfos - ) i
Initial evidence demonstrates that the tag suggestin

using ZoneTag; our data analysis below mostly fesumn i D
these users. ZoneTag have increased the number of tags assiacidtte
photos in the Flickr interface. The users of Shozu

During deployment, we have collected detailed datayp.//shozu.com), another cameraphone applicatfeat
regarding the usage of the system, which we haed ts 5545 images to Flickr, provide a point of corigmar.
examine tagging patterns and activity. The goalsthef



The installation, distribution, usage, and suppbé&ones
of Shozu are all similar to ZoneTag. As a result,agsume
relatively similar user characteristics between the

systems. A key difference between the systemsas ith
Shozu, if users wish to tag their images on thenphthey
are required to type the tags in without the apyilim’s aid.

look at the different motivations for tagging asifid in the
interviews. Finally, we report on how tag suggesio
influenced our participants’ tagging behavior.

Reasons for Photo Capture
Generally, the types of photos captured in ouresystlid

Even though users in both systems could always add'ot stray from previous research findings for pkoto

missing tags on the web using the Flickr interfattes
easier tagging mechanisms in ZoneTag result inrgefa
number of tags per photo overall (including webeeed
tags). Based on a recent sample of Shozu imagé&siakm,
the average number of user-entered Flickr tags foublic
Shozu photo is 0.97 (standard deviation = 2.05,4087).
The number of such tags for a ZoneTag public pfoth2
(standard deviation 2.15, n =

18417). Despite tigh h

cameraphones and digital cameras [2, 6, 15, 22}. Fo
example, Kindberg at al [6] have classified thesoze for
cameraphone image capture into two dimensionsakusi
personal, and affective vs. functional. In par@cul
social/affective photographs are photos taken fariag
with friends and family members (either to sharetual
experience or to connect with absent friends amailya.
Indeed, despite the one-to-many sharing aspecbire¥ag

variance, these numbers may indicate some effect ofind Flickr, the usage of ZoneTag and Flickr amoedstur

ZoneTag’s tagging environment.

The patterns that exist in ZoneTag and Flickr dzae
indicated that while users’

informed us that many different factors and motormd
come into play for users who tag their photos. &ample,

the average number of tags attached to a non-publi
ZoneTag photo is 1.85 (standard deviation 1.8925 n

24089), lower than the average of 2.2 tags attathea

public ZoneTag photo (again we point out the high

variance). In any case, we set out to investigatesd
motivations qualitatively via open-ended user wigws.

INTERVIEWS

tagging behavior varies
ZoneTag appears to aid in tagging. These patteiss a

participants (and seemingly amongst the broadeeZag
user base) is similar to the usage of mobile phates
reported in [6], with one significant differencen lour
system, the fact that the photos are uploaded to a
(potentially) publicly-accessible web site can adtnce
additional motivations for taking and sharing plyraphs.
These motivations are best described as artisfiosaxe

%nd recognitiorf. Using the taxonomy of Kindberg et al,

this type of usage would still fall under the sbcind

affective usage categories. However, in this cdsephotos
are sometimes intended for general public as veeiaxial
cohorts. As we show below, this new category ofriglga
motivations also drives some of the tagging agtivit

Flickr and ZoneTag.

The main part of our study involved in-depth, semi- The relatively high image quality available frometh

structured interviews with 13 participants, inchglisome
of the ZoneTag users who had taken the most phbtas.
of our participants were female. The participaatsged in
age from 25 to 45 with most in the 25-35 range. [é/thiere
was an over-representation of technical people u® of
13), we found that the patterns of use did notedifhuch
between our technical and non-technical

cameraphones used by our participants — especially
compared to the image quality of cameraphones irsed
previous studies — may have also influenced thesisons

for photo-taking (most participants’ cameraphones
supported a resolution of 1.3 to 2 megapixels). d¥epect
that a higher number of photos were taken for aethi

particgant related purposes than the numbers described 228,

Amongst our participants, the average number ofr--use While we did not try to reproduce the numbers régabin

added tags per participant per photo ranged froro i@
more than five.

Our interviews consisted of a casual conversatibaua

Flickr and ZoneTag use, followed by a more detaile

discussion of tag usage and motivations for imag@we
and tagging. In a final, directed portion of theeiwiew, we
used the photo elicitation technique discusse@3j fo ask
about specific tags used by participants for
Flickr/ZoneTag photos. We viewed Flickr photos dhelir
associated tags with the participants and discusgedific
patterns in tag activity such as sudden spikes drogs.
Finally, we asked the participants about tag suimesand
their understanding of the source of these sugyesti

RESULTS

We first discuss key issues regarding the type laftqs
taken by our participants and the motivations fbotp
capture. Once the reasons for capture are estatdishe

these studies, there is certainly a sense of mofnop
capturing throwaway images with the cameraphomadoe
regular, digital-camera-like capture behavior. Fwmtance,

gthree of our interview participants reported takitigir

ZoneTag cameraphones, and no other camera, onioracat
with them.

To summarize, the users we interviewed and theogshot

their they took have similar characteristics both to r®bi

sharing behavior (always-there capture device, eafse
sharing) and traditional photo taking (better awali
archival purposes). Our observations are therefore
potentially applicable to a wide range of photo rstta
applications and to different capture devices,udirig both
digital cameras and cameraphones.

* Van Houseet al. [22] found similar artistic expression activity in
one-to-one sharing of cameraphone photos.



Motivations for Tagging
Our interviews surfaced a wider variety of motieas and
uses for annotation and tags than discussed iniquev

Self/Organization: Search and Retrieval
The “self/organization” set of motivations, in thpper left
corner of Table 1, represents the traditional aatiart

studies. Few participants annotated their ZoneTiagf-
photos solely for the traditional organization agellf-
retrieval benefits. Moreover, there were often iplét
motivations involved even in the use of a speddig for a
specific photo. Still, we found that most of ourtgapants
generally had one or two primary motivations fogdimg.
For instance, one participant visited Hawaii anghjed his
photos with tags that both intended to help otliiexs$ his

motivations in personal photo collections [3, 21].
Participants that are driven by this motivation tay
sometimes made comments such as “I am an organized
person” or “I like order.” Often these comments are
accompanied by apologies for not beingre exhaustive or
consistent in tagging, or by quilty laughs for hgin
“obsessive” about it. Two participants (see Quoferlone
example) say they are motivated to tag specificalliater
photos, and conveyed information and opinions ablet retrieve their pictures for sharing; two other fipants
photo itself, such as “Aloha Air sucks” or “good also reporttagging for personal organization pegso
restaurant.” Another participant added tags tovalerself
to find her photos later, as well as to provide temtual
information for friends and family viewing her pbst

Quote 1 (P6).Mostly | use [tags] if | go back on Flickr, if
want to find all the pictures of one thing. If gged ahead of
time | can go back and get all my pictures of [rhildren]. ...
I've made separate tags of [my child’s] preschagblaygroup
so that if | want to share pictures with more thast family |
can go back and find everything from that one tagMostly
it's for my own organization at this point.

Quote 1 Illustrates one participant's self/organinaal
motivations for tagging. The participant code (el6 is
participant 6) is in parentheses.

We developed a taxonomy for the revealed set of
annotation motivations, as shown in Table 1. Tleestwo
dimensions along which we place the different itives
for tagging photographs. The first dimension, “stity,”
relates to whether the tag’'s intended usage is Hey t
individual who took and uploaded the photo or blyeos,
including friends/family and strangers. This is iim to
Kindberg et al's. The second dimension, “functiorgfers

to a tag’s intended uses. We found that users thtusr
pictures either to facilitate later organizatiordasatrieval or

to communicate some additional context to viewdrghe
image (whether themselves or others). Our “funétion
dimension focuses on the motivation for adding tagd
differs from Kindberg et afs functional/affective
dimension, which focuses on the intended use of th
photograph itself and does not differentiate comication.

Self/Communication: Memory and Context

Sometimes participants enter tags to add context to
photograph, such as the names of the people tipataain

it or the name of the place it was taken, in ortteaid
future recall of the situation it depicts (see Q@uatfor an
example). The “selflcommunication” section of our
axonomy (the top right square in Table 1) reflébis set
of motivations.

Interestingly, though adding context is the tramtfil
motivation for annotating printed photographs [16],
relatively few participants were motivated in thiay when
tagging their ZoneTag/Flickr photographs. Even whsers
made their cameraphones their primary capture dewaicd
despite the fact that their cameraphones produasdres
Fhat are good enough for archival purposes, weddhat
the memory function of tags was still not a popular
motivation. While it is likely that tags will proge this
function as a currently-unanticipated benefit ie flature,
adding context to facilitate remembering detailsowdb
photographs was not a primary motivation for taggin
the present.

The social category of the “sociality” dimension (second
row of Table 1) is where tagging incentives tha&t mot part
of traditional personal media management are inired.
These ‘social’ motivations, as discussed later, anteially
by far the most common motivation for tagging tloar
participants reported. As more people use their
cameraphones and upload their images, we expett th
these social motivations will continue to grow.

In the following sections, we discuss each of tlwivation
categories listed in Table 1 and provide exampies four
interviews. We then report the motivations that arienary
for each of our users.

Quote 2 (P2).If | have the time, the neighborhood, or the
event, | have enough information to look at my aaetiection

and know where this came from. | don’t have thedbédth to

tag for the benefit of the Flickr system. ... | wantleast one
hook of association in there that can help me rsitoot what
I was thinking. | don’t have time to put all thedis in but |

can put one in.

Quote 2 illustrates one participant's self/commuatiice
motivations for tagging.

Table 1. A taxonomy of tagging motivations in Zone#&g/Flickr.




Social/Organization: Public Search and Photo Pools
The “social/organization” category of our taxonorftiie

As more people, including groups of friends, tagirth

photographs, other interesting behaviors emergeo ofv

lower left square in Table 1) represents the user'sour participants reported coordinating tags witheos in

motivations for making their photos findable byath The
reasons for capturing the corresponding photosaecel as
well, and mostly “affective” rather than functionaf\s

order to facilitate later search and retrieval,nforg, in
effect, an ad-hoc, distributed photo “pool.” Onetiggpant
did this explicitly with other users in many setfi ranging

Kindberget al. point out [6], photos are often captured to from company meetings to parties, from classrooms t
enrich or document mutual experience, or to sharehikes with friends (Quote 6). Another attended eerand

experiences with remote friends and family; in Kiljc
photos can also be shared with the public. Theinagg
motivations that follow ensure that the photos bareasily
found by specific people a user might want to shaite
(such as friends of family), or discovered by argyavho
may be interested in the photo.

Flickr is fairly unique in having a large and vihtgpublic
photo pool. While some participants tagged speadificfor
their family or friends €.9. Quote 5), others had this wider
audience in mind when adding tags.g. Quote 3). One
participant said that friends and family followed photos
and didn’t need to use his tags to find photoss tihis tags
were just for the general public.

While seemingly altruistic, even sharing photos fbe

parade in San Francisco and used the tag thatsotiene
using in order to tag his own photos and to finteos’
photos of the event later. Still another heededfiiends’
wishes in adding their usernames to photos witmtlire
them so that they could find pictures of themselladsr
(Quote 7).

Participants also reported being motivated to ideltags so

that the tags would be suggested to other useliggtak

photos in the same location. At least three in&swi
participants explicitly mentioned tagging their pb® in
part to make the tags appear in others’ suggesigsl list
(see Quote 11 for an example). While these usersadi
explicitly coordinate their tagging with othersethrealized
this “coordination” would happen implicitly. If soessful,

general public has, in the Flickr system, personalthis implicit coordination will allow the users s@arch for

motivations. A clever feedback system alerts thex trs the

the photos others took of the same event or instmae

number of times each photo was viewed, chosen as &lace. This motivation was facilitated by particifs
favorite by others, or commented on, providing the knowledge of the suggested tags feature of ZoneWaigh

photographer with the satisfaction of knowing trgatures
are getting attention and that they are gainingoadg
reputation in the Flickr community.

Two participants described ways of “gaming” thetsgs by
using certain tags to attract more viewesg(, Quote 4). In

some cases, the participant also wants to proniote t

subject of the picture (for one participant, a ldeand) as
well as the picture itself. We and others are dhgly
additional motivations for posting pictures publidn sites
such as Flickr, but these are beyond the scopgdpaper.

Quote 3 (P6).1 tagged [this new restaurant] because it just
opened and it was new and | wanted to tell peoiat\t was.
... It was a new place and probably that would be ulgéf
other people were going there for the first time.

Quote 4 (P3).Mostly friends view my photos, but as | grqw
my collection, | am getting more [public] viewsve' noticed
that if | take [and tag] pictures of cute femalierids, views go
up. ... There's a satisfaction that 50 people havavete my
photos. | know that tagging can connect my photog t
activities, and get more interest. ... I'm getting endiberal
about using suggested tags lately, so will add iplaltags to
make it easier for people to find my photos.

Quote 5 (P6).When my sister's baby was born she got a
tag, and at one point my dad was clicking on theildts
name] tag ... [the tag provided a way to] sort byathil

Quote 3 and Quote 4 illustrate one aspect
social/organizational motivations for tagging: pidlsearch
and self-promotion. Quote 5 is an example of taggio that
friends and family can search; the rest focus om dieneral
public.

of

in effect helps to standardize the tag pool in KelidcVe
provide more discussion on suggested tags below.

Quote 6 (P8).I'm at an event and there’s a convergence an a
specific tag, then I'll tag because it's for theodoof the group.

. It's a nice way to build live streams and colleos of
photos. [A classmate] suggested we tag everything
specifically so we can find it, which is actualgatly useful.

Quote 7 (P3).If I'm out with friends ... they might sugges$
tags. A couple of my friends will say “put my usBrin there”
so they can find the picture. ... Using my usemibmy Flickr
photos pulls my photo into certain streams.

Quote 6 and Quote 7 llustrate another aspect
social/organizational motivations for tagging: pbotpools
and tag normalization. Both quotes are exampletagfiing
primarily for friends and family.

—

of
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Social/Communication: Context and Signaling

The final category in our taxonomy (in the loweght
corner of Table 1) includes the “social/lcommunizati
motivations for tagging. Here, participants tagomer to
communicate contextual information to others abthg
image and consequently about themselves

photographers, as Marlost al. discuss in more detail [11].

In most cases, participants added these conteteagal for
the benefit of known others, such as friends orilfamsee
Quote 8. Only one participant indicated adding dptue
tags for the general public: in Quote 9 the pagrtioi
describes leaving restaurant and airline reviewsisntags.
Adding descriptive tags for known others often ifreal
using tags that have little meaning without addiio

as



context, as is the case with inside jokes or niokem
(relating to the discussion of “common ground” 6j)[ In
fact, some participants, in order to maintain pNa
purposefully obfuscated their tags so that frieadgamily

would understand what the tags meant but the genera

public would not.

The two participants who had several
colleagues using ZoneTag reported an additionahén-
moment social/communicative motivation for
pictures. They found that taking and tagging waeaally
contagious activity. If one person took a pictwthers also
took out their cameraphone: the act of taking aupé
“signaled” the event as photo-worthy, as also olesty

Van Houseet al. Additionally, these two participants

reported using tags as a way of exchanging infaomatnd
inside jokes with friends in the moment, exploititige
socially- and locally-situated tag-sharing featuie

ZoneTag. One described this group photo-taking and

tagging as “a chain reaction”: “someone takes ttrt
camera, then others take out their
something important is happening.” The other désdti
such photo-taking as a “shared social experiencet (
Quote 10).

friends and

taking

camera thinking

Table 2. Primary (bold) and secondary ifalic) motivations for
tagging among our 13 interview participants.

2. While we did not have enough participants toidatk
significant trends, we can suggest that most of our
participants were motivated to tag by organizafionthe
general public (photo pools, search, self-promotiavith
self-organization (adding tags for later retrievaatid social
communication (adding context for friends, famiéynd the
public) tied for second. The predominance of social
motivations for tagging coupled with the succestagfjing

on Flickr suggests that adding this social dimemsio
tagging greatly increases the likelihood that useitstag
their photos.

In Table 2, we note an interesting zigzag pattefn o
motivations. First, organization for oneself is aorm

Quote 8 (P4).[I tag] so | don't have to explain myself — so nfy common motivation than communication for oneselhily/

friends don’t have to ask me a billion questionsubwhere did
you take this photo, why are you showing me thistphwho is
this person in this photo’...I can give them the bagiry.

Quote 9 (P11). left reviews of places — like at the airport,evh
my flight was delayed, | tagged “Aloha Air sucks.”

Quote 10 (P7).It's like digital [yawning] or something. One
person pulls their [camera]phone out, and thenyewver starts
pulling out their camera. My use [of ZoneTag] weway up
when my team started using it. ... When I'm with otfiends
who don't have ZoneTag, there’s no point in usagstlike that.
The social dynamic isn't as fun. ... When there isoaia
dynamic, my photo taking goes way up. It's a shasedial
experience.

Quote 8 and Quote 9 illustrate social/l communit
motivations for tagging. Quote 10 illustrates onartjipant’s

in-the-moment motivations for picture-taking andgeg, which
occurred with other friends who use ZoneTag.

<

Summary of Motivations

Again, we emphasize that specific tags can playersgv
roles in our motivation taxonomy. For example, acpt
name tag can be used both for potential retrieydahb user
and by others, for communicating location to otharsl for
reminding the user where a picture was taken atea Hate.
However, we found that generally, most participammsy
considered one or two motivations for adding tagsnany
cases, they had not considered the other possblefits.

With this in mind, we analyzed the interviews agaiging
to extract the possible main motivating categofteseach
of the interview participants. The results are shawTable

just over half of our participants used tags forspeal
search and retrieval (a motivation focused on innyna
previous papers on tagging), very few were motivabetag
for personal memory. However, we expect that thlshe
an unanticipated future benefit, even though it tatsbeen
an initial motivation for most participants. Forsiance,
when these photos are viewed years from now, tedan
provide additional information and jog memories imtloe
same way that captions and descriptions writtenthen
backs of prints do today.

Second,communicationwith friends and family is a more
common motivation thanorganization for friends and
family (six participants vs. two). Very few parfieints were
motivated to tag to help friends and family findeith
photographs; most said they would either send photo
directly or found that their friends and family kepack of
their photo collection as it evolved and didn't dde use
tags to search for photos. However, like personainory
described above, this may be a future benefit ithabt a
motivation in the present.

Finally, organization for the general public is aah more
common motivation than communication. Only one
participant was motivated to add contextual tagsedi at
the general public (see Quote 9), and only in a few
situations (giving restaurant and airline reviewshile 10

of the 13 participants added tags to make theirtgzho
publicly findable. It appears that the motivatidas adding
contextual tags, which tended to be very persoasd,
largely unrelated to the motivations for addingstdgr the
general public, namely, to make one’s photos fihelamnd

to gain reputation in the Flickr community.



Suggested Tags

Part of our interview focused on the ways our paréints
understood and used ZoneTag’s suggested tags. Wésat
the effect of the tag suggestions on the usersjimbag
behavior and activity? As we discovered, tag suimes
had various implications; but first, we must notee t
importance of the ZoneTag feature allowing userskip
tag entry on the phone.

As noted above, an early design decision in Zoneiagto
make the interaction before photo upload as bufdEnas
possible. In particular, ZoneTag made it possiblegload
a new photo in two clicks without even looking &et
settings, let alone adding or selecting tags. Thidick

upload was a welcome feature. First, many useradidu
difficult to enter or even select tags on the phaspecially
in certain situations such as while driving or sfizing.

Even participants who did add tags on the phonendid
always want to be interrupted in the moment of wagpt

Many participants reported setting up tags onceafoevent

purpose that simply aiding in tag entry. First, som
participants had become used to scanning the tag
suggestions to add any tags that may be relevaat) &
they did not mean to add them in the first placee O
participant described how he scrolls down the &sd
selects available tags simply because they arepréess
helpfully, some participants stated they add sagfs Even

if they are not entirely relevant or accurate.

Second, the suggested tags, even when not selected,
inspired some participants to add their own tags gawve
them direction as to the sorts of tags they shoskl €.9.,
seeing other neighborhood names as suggested datts c
encourage the user to add a tag for their neigitoattas
well).

To summarize, ZoneTag's tag suggestions have tadja
impact on the participants’ tagging activity. Howeyvthe
option to bypass tags altogether was an importaatufe
for the usability of the system as a whole.

and then uploading photos with the same tags withou|MPLICATIONS

having to interact with the tagging interface aftmach

photo. In Quote 12, the participant liked that poesly-

used tags showed up (though a few participantsriego
accidentally adding tags they didn’t intend to ddgtause
of this feature). In Quote 11 the participant medifthe

way he tags, knowing that others will see his tags
suggested tags when they are in the area. Manigiparits

also used the auto-completion feature extensively. 6ee

Quote 12).

The function of the suggested tags was clear fost mmut
not all, of our users. Some participants commerateaut
the quality of the suggestions. One said that ZageT
worked great when she was attending a conferentle wi
other ZoneTag users who created local tags: “l gdhtu
great! This is how | want it to work all the time!”

On the other hand, we found that tag suggestiomesmes
did not work well. In particular, since the syste&annot
distinguish different types of tags, unknown persames
entered by another user near the same locationtsoese
appeared in the tag list, thus confusing some gpatnts.

Our observations and analysis of user motivationshie
Flickr/ZoneTag system allow us to draw implicaticies
the design of photo sharing, annotation, and omrgsioin
applications, as well as for tagging systems iregain

- Make the annotation pervasive and multi-functiosaic
incorporate motivations in all four categories difet
taxonomy. For example, tags or captions createthéy
user for a photo on a desktop photo applicationishbe
displayed, and made searchable, in web albums where
photo is published, or in email messages sentitith

- Make it easy to annotate when the information (p&oin
this case) is captured. The higher rates of arniootan
ZoneTag than in Shozu (where it is more difficoltag)
or Flickr (where tagging takes place after-the)fattow
that easy annotation at the point of capture seems
increase tagging activity (also see [22]).

- However, do noforce users to annotate at the point of
information capture. The system will become unusabl
for people who would not annotate [13]. In mobile
conditions, even users who are inclined to annatated

One participant commented about an unfamiliar name, not always be able to.

“This person was in my phone for a month! Who ie%h

- For systems that have both mobile capture and

We also learned that suggested tags served a broade desktop/web based components, allow annotatiomiin b

Quote 11 (P13). was taking a picture of the water tower |n
Sunnyvale, and | thought about how my tags wouldshp
for others. ... Tag suggestions were huge for me; thaily
cut down on typing.

Quote 12 (P2)I appreciate the fact that | can reuse the tdgs. |
makes it worth my while. ... | try to use as many sgigd
tags that apply. ... | also use it for auto-completioh type
“s” to get San Francisco.

Quote 11 and Quote 12 illustrate the usefulnessugfjested
tags. All participants reported liking the systeaven when
they didn’t fully understand it.

settings: leverage the fast entry and powerfulsadlthe
desktop to allow more descriptive or bulk annotatiand
the in-the-moment aspect of mobile devices to remin
users that they could take a moment to annotate now

- Relevant tag suggestions, even when not used Ilgirect
can encourage tagging and give users ideas about
possible tags. However, suggestions should be wgad
caution. First, users may be confused or alarmed by
inexplicable tags. Second, users may just choosseth
tags even if they are not immediately relevant he t
content instead of manually entering more accueags.



CONCLUSIONS 5.
The topic of content annotation has been an impbrta
research area in the field of human computer intena.

We conducted qualitative studies in a real-worldtem 6.
where users annotate their data — in this casdpgh®he
interviews, although focused on a narrow set ofrgjse
showed that more than one set of motivations coimes

play when users tag their photos. We hypothesiz th
having these multiple motivations is a determinfiactor in 8.
users’ decision to annotate. In particular, sotiakntives
for tagging appear to be surprisingly important
motivating users to tag their photographs.

Under these conditions, we showed that it is pdessib
motivate users to annotate content.
annotation €.g, on the mobile device) can encourage the
addition of tags. Tag suggestions and other mettafds

in
9

assisting mobile annotation proved to have broaderil.

implications that just assistance in text-entrysdéme cases,
the suggestions can inspire users to tag theiroghahd
give them guidance for how best to annotate. Basedur
observations, we believe that people are morenadlito
tag their content when they are given the righentves
and affordances for annotation.

FUTURE WORK

The taxonomy of tagging motivations would benefanf
additional data from more ZoneTag users over adong
period of time, especially as ZoneTag is incorpetainto
more users’ daily practice. In particular, we wolilee to
follow up on emergent practices among groups @hnfis
who all use or are familiar with ZoneTag, includirggl-
time collaborative tagging and the incorporatiomefiews,
inside jokes, and ad-hoc photo collection coordimatnto
tags. We would also like to test the taxonomy oditazhal
Flickr tagging data as well as on other taggindesys.
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