DIPARTIMENTO DI INGEGNERIA E SCIENZA DELL'INFORMAZIONE

38050 Povo — Trento (ltaly), Via Sommarive 14
http://www.disi.unitn.it

BRIDGING THE MOTIVATION GAP FOR INDIVIDUAL
ANNOTATORS: WHAT CAN WE LEARN FROM PHOTO

ANNOTATION SYSTEMS?

Tabin Hasan and Anthony Jameson

August 2008

Technical Report # DISI-08-031

Also: submitted to INSEMTIVE 2008 1st Workshop on Incentives for the
Semantic Web






Bridging the Motivation Gap for Individual Annotators:
What Can We L earn From Photo Annotation Systems?

Tabin Hasahand Anthony Jamesdrt

1 University of Trento
Trento, Italy
2 Fondazione Bruno Kessler
Trento, Italy

Abstract. The importance of incentives and socially based motivatiometa-
data generation should not distract attention entirelynftibe need to design tools
for metadata generation that use every means availablexiomza the efficiency
and intrinsic motivation of the individual annotator. Thepplar application do-
main of (individual) photo management has recently givee tb a number of
strategies and methods that can serve as a source of in@pii@t the design of
metadata generation support for the semantic web. Thisigogiaper offers a
brief synthesis of relevant work that is intended to serva basis for the repre-
sentation of this perspective at the Insemtive 2008 worsho

1 Why Photo Annotation |sa Relevant and I nstructive Scenario

The problem of motivating contributions to a community4saged resource (of which
the semantic web can be seen as an especially ambitious Eampften framed in
terms of a contrast between the interests of an individuatridmtor and the interests
of the group as a whole (see, e.g., [1]): If only people wermasvated to contribute
to the semantic web as they are to their own personal knowlbdges, it would seem,
the creation of metadata for the semantic web would thrive.

While this perspective is valid and important, we would likecall attention to
the fact that there can also be a major “motivation gap” wimglividuals are making
similar contributions for their own benefit. Consequentlg,also need to examine ways
of closing the motivation gap that arise even when indivisaae working for their own
benefit. These methods can in turn also benefit the commaunjiported semantic web
indirectly.

More concretely, consider the familiar problem of addindadata to photos: Since
photos form a natural part of the semantic web as well as ofyrivéeb 2.0 systems,
improving people’s motivation to add metadata to photosld/@onstitute a contribu-
tion to the goals of this workshop. But even when an individsiananaging their own
personal photo collection, there is a challenging motiratjap: Having good metadata
would make it much easier for the user to accomplish commskstauch as searching

* The research described in this paper is being conductee icoifitext of the KnowDive project
(http://disi.unitn.it~knowdive). The participation of the second author was sttpddy Vul-
can, Inc.



for photos that fit a particular description; but as has ofiean noted (see, e.g., [2]),
few users get very far in adding such metadata, largely lsecafithe time-consuming
and tedious nature of the work that is involved.

Because of the rapidly growing popularity and practical amance of digital per-
sonal photo collections, a good deal of research has beeatedkein recent years to
the problem of motivating and/or supporting untrained esersi in adding metadata to
their photos. Despite—or indeed because of—the differeheéveen this scenario and
the more general scenario of adding metadata for the setnaali, it is worthwhile to
look closely at the successes that have been achieved iartdsand to consider how
they might be generalized.

2 Overview of Determinants of Successful and Motivating Photo
Annotation

Types of metadata that users often want to add to photosdedh) persons, objects,
locations, and events depicted in the photos; and (b) irdtion about the context in
which the photo was taken (e.g., “just before sundown” ostafter the end of the
championship football game”). It is often assumed that thetps already have accurate
time and location stamps that can serve as input to autopratiessing (though in fact
such automatically generated metadata may be missing araut for various reasons
and may therefore need to be supplied by the user—a problevhitth some of the
metadata creation approaches discussed below can bedgpplie

Figure 1 summarizes a number of the ideas that have emexaddécent work on
interfaces that help users to add such metadata. Beforesdisg these points individ-
ually and illustrating them with reference to recent reskawe will comment on them
briefly.

In terms of motivation, the overall approach taken in phatoatation systems for
individuals is not based on external incentives or sociathmaisms but rather on the
provision of an intrinsically motivating experience foretindividual user. Somewhat
more concretely, the strategy is to optimize the relatignbktween (a) the cost to the
user in terms of work done (in particular, tedious work) affd;the benefits in terms
of enjoyable experiences, successful task performandeyisiole improvements to the
collection of items.

In some ways, the most straightforward approach is to epkbérnal resources
(see the bottom left-hand corner of the figure) that cangtitborwardly generate new
metadata on the basis of existing metadata (e.g., suppliggrgame of a town on the
basis of GPS coordinates). But external resources may atse as input to sophis-
ticatedalgorithms that analyze the content of items, either suggesting mttautaat
least grouping together items that appear (to the systerbgltmg in the same cate-
gory. Since such algorithms do not in general perform péyfeihere is generally a
user interface that is designed to enable the user to supply the necessanyatia-
put with minimal effort and maximal enjoyment. Theer input itself can be seen as a
valuable resource, which includes both explarihotation actions anchaturally occur-
ring actions that provide useful information although the usersinot perform them
specifically for the purpose of adding metadata.
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Fig. 1. Overview of factors that can contribute to the quality andrmgity of metadata added in a
sophisticated system for the individual annotation of ueses such as photos.

Finally, some systems take into account and exploitatffierdances of situations,
taking into account the fact that people use their photo mament systems in a vari-
ety of situations, each of which offers certain possit@itand limitations in terms of
metadata generation.

As we will see in the next sections, these five contributoraétadata generation do
not contribute independently in an additive manner. Oféefavorable combination of
two or three contributors is required to achieve good reskibr example, a classifica-
tion algorithm may work well only on the basis of informatimnan external database;
and it's output may be manageable only with a cleverly desiguser interface that



elicits the necessary user input with minimal effort in apesally favorable situation.
One objective of this position paper is to encourage thisstiolview of the various
contributing factors, whereas most of the primary rese#itehature understandably
focuses on one or two factors.

We will now briefly discuss some representative examplegstesns that illustrate
the contributing factors shown in Figure 1.

3 External Resources

Naaman et al. ([3]) provided a relatively early demonstratif how a variety of types
of contextual metadata can be added to geo-referencedidipiitos with the use of off-
the-shelf and web-based data sources. The types of metdidetd included the local
daylight status and the local weather conditions. In addito showing the feasibility
of automatically adding contextual metadata, the authleesved how such metadata
can be useful for searching and browsing, despite the fatttiiey may seem at first
glance not to be especially important. For example, wherchesy for a given photo
people may have a hard time characterizing the content optindo itself yet find
it easy to characterize the weather and daylight status-etwimay together narrow
down the search space dramatically. A lesson for semanbaewetadata creation is that
the intrinsic importance of the metadata should not be thg aniterion for deciding
whether they are worth adding.

Another well-known system that uses this approachH®ROCOPAIN ([4]). This
system also illustrates how an external resource can betasegbport a sophisticated
algorithm: Tagged photos on flickr.com serve as training dat the system’s image
analysis algorithms.

4 Algorithmsand User Interfaces

A compelling example system in which algorithms play a canyle is S\PHARI ([5]).
One of the algorithms uses the clothes worn by people in ghHotahe heuristic clus-
tering of photos that presumably depict the same persos.dpgproach is an example
of the clever exploitation of the strengths of the computef tne human, respectively:
The computer does the tedious work of putting into a singdehll of the photos that
show a person wearing a particular set of clothes; all taaies for the user is to check
whether these photos do in fact depict the same person angpdyshe identity of that
person. Note that the output of the algorithm would be usdféswere not combined
with a suitable user interface.

Automatic photo clustering is also done in the€vALBUM system ([6]), here on
the basis of the similarity of faces or scenes. The resultsetlustering are exploited
in subtle ways throughout the interface—for example, ireotd minimize the amount
of scrolling that is required.

Some systems that provide clustering or classificationrdlgos also provide ma-
chine learning mechanisms that boost the performance @li¢foeithms over time for a
particular user or collection. For example, wheneves¥ALBUM (mentioned above)



receives new user input indicating the correct annotatfangiven photo, the perfor-
mance of the clustering algorithm is adapted accordingtyafaproach that is appar-
ently still new with regard to photo annotation systems fo-@sers isctive learning
([71; [8]): The system attempts to minimize the amount oftihpequired of the user by
determining at each point in time which additional trainexamples would be most
helpful.

5 User Input

We have already seen several strategies for minimizing dineber of explicit annota-
tion actions required of the user by allowing the system t&emaaximal use of each
such action. A different approach to optimizing the use efuker input is to interpret
actions that involve no (or minimal) additional effort oretpart of the user beyond
the effort that they would normally exert in performing nannotation tasks with their
photo management system.

For example, in MALBUM ([9]), a search algorithm for photos is made available
that includes the opportunity for the user to supply releeafeedback by explicitly
indicating which of the photos returned for a given queryacatfsatisfy the query. This
relevance feedback is then used as input for enhancing ttedata associated with
the photos in question. Given that relevance feedback isintiple worthwhile even
just in terms of improving the results of the current seaitstexploitation for metadata
enhancement can be seen as not requiring additional uset:&ff

Other types of natural user action that can be exploitedidekctions that occur
when the user communicates with other persons about thegimthe collection—for
example, when sending photos to another person ([10]) orhenvdiscussing photos
with other persons face-to-face (see, e.g., [11]).

6 The Affordances of Situations

The examples just mentioned illustrate the more generatpthat (a) photo annotation
systems are used in a variety of settings and (b) each suetgsypically offers some
particularly good opportunities for metadata generataswell as being limited with
respect to other types of metadata generation). It thexefakes sense to design an
annotation system so that it can exploit the specific paéfdr affordances, to use the
term from the HCI literature) of each situation. To take apegrexample: When a user
is uploading photos from their camera’s memory chip, theeegood chance that many
or all of the photos concern a single event (e.g., a weddiray \@cation). Moreover,
at this point in time the user is likely to have a relativelegise recollection of the
relevant facts. This is therefore an especially favoraibhe tto encourage the user to
make bulk annotations: Once these photos have flowed intocten of already stored
photos and the relevant events have faded in the user’s anilolihg the same metadata
would present more of a challenge for both the system andstée u

% The authors point out that, in reality, getting users to supglevant feedback is still a partly
unsolved interface design problem, despite the immedidigy of such feedback.



7 Concluding Remarks

If you want to motivate a person to mow their lawn every weeky gan offer some
material incentive or set up a social mechanism by which geay approval if they
mow their lawn and perhaps disapproval if they fail to do saliferent approach is
to take away their clumsy mechanical lawn mower and give thenell-designed and
-engineered electric mower that makes it fun and intrinlsicewarding to mow the
lawn in just a few minutes.

Strategies of the first type will presumably attract the nattgntion in the Insemtive
2008 workshop, and they certainly are important for the sgimaveb. Our position is
that such approaches work best when combined with appreaifitbe second type;
and that many generalizable ideas along these lines hasethgemerged that have not
yet made it into the mainstream literature on metadata g¢inerfor the semantic web.
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