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From Context to Content:
Leveraging Context to Infer Media Metadata
Marc Davis', Simon King', Nathan Good', and Risto Sarvas’

"University of Califomia at Berkeley
Schoal of Information Management and Sysiems
314 South Hal, Berkeley, CA, USA 947204600
+1510643-2253
hitp:fgarage sims. berkeley. edu/

{marc, simonpk, ngood}@sims berkeley.edu

ABSTRACT

The recent popularity of mobile camers phones allows for new
oppartunities © gather imporant metsdats ot e point of capture.
This paper describes 3 methad for generating metadsta for photos
wsing spatial, temporal, and sovisl context. We describe & system
we implemented for inferring locstion information for pictures
taken with camers phones and i performance evalustion. We
propse st keveragng cmiextual metadsia #t e poit of
capture can adkdresm the problems of the semantic and sensory
gams. In parficular, combining and sharing spatial, eemporal, snd
sacial coniextual metadata from & given user and acros wers
allows usto make inferences. sbowt media content

Categories and Subject Descriptors

H12 [UserMachine Systemm) Human Faclon; H3.1
[information Storage and Rewiewal]: Comtert Analysis and
Indexing H33  [Information mnd  Retrievall:
Information Search and Retrieval; 1151 [Information Interfaces
and Preseatation (e, HOI)} Multimedia Information Systems;
H52 [Informsion Interfaces and Presentation (e, lun
User Imerfaces, 153 (information Interfaces
Prescatation (g, HCD): Grouwp and Organization hm
Ldm [lmage Proceming and Computer Visian - Miscellsne cus.

General Terms
Algorifims, Design, Human Faciors.

Keywords

Motule Camera Phones, Contextual Metadsta, Content-Based
image Rewiewl, Comeu-o-Conent Inference, Wircless
Mulkimedis Application, Location- Based Services

L. INTRODUCTION
m.u-l..—u..-h.._m. sailve the problems of

“Helsinki Institute for Information Technology (HIT)
P.0. Box 9800

this research has not deliversd on it promises Neiher fully
sutomatic signal-based smalysi nor manual smalston of medis
comters has provided a worksble soluion © content-hused
s kimedia access. A new direction and new solutions ane needed.
In ander for media to be as accemsible as text, descriptions of its
contert and sructwe (ie. meisdats) mnt be crested that are
computstionally and humanly usble Unfortunately, the low-
level features that cusrent al gorifhms can exiract are not sufficient
to meet the needs of how humans want to search for and use
medis content This “stemamtic gap” is endemic fo cument
bk mmed s informanan s ystems (8]

Most prior research in mulfmedia cortent analysin has wffersd

making

are: 1) media capture and media snalysis are disconnected in time
and space such that media st be smalyzed bog sfter hey have
been captwred (and therefore effectively removed from ther
comest of crestion and the wers who crested em); 2) contexmal
metadsta shout the capture snd we of medis sre not availsble to
medis amalysis and hence all anslysis of medis content mast be
focused on the media signal; and 3) multimedia content analysis
mud be fuly sgomstc and svoid user involvement (and
therefore mism ol on e pombility of “humaninthe-loog™
spprosches o algoritim design). These amumptions can be
avercome by shifiing the paradign of media processing from an
s-comtextual, fully sutomatic model © 2 model that leverages the
spatio-temporal social comext of media creation and we as well
s interaction among devices and pecple (epecially by bking

capture
devices). By making thin shifl in mehiod and focus that bskes
advantage of new technalogy platforms for media crestion, we
pomise of wiving Imgsunding challenges in
muimedia sysems.
The devices and umge comexts of media capture are undergoing
rapid tramformation from the waditional

coment -tased mage and modis st mamgement fr  Bebwork pipeline 1o an integrated mobile medis experience. We
“l.,_n.,,.“,,bp 14] It & tme o acknowledge st oW 5608 new clam of networked medis. captue devices (typified
:s.d’mm:m:mm-mumm

p.—--—nw-m-..-.lu-pm-f—-u. .,.,2'_ Fb'-ﬂ'l.l’llﬂla -.a‘::: — 1"..
-—.-ah-:-,-n-—-n‘ e Skl 3 locatian, and wier metadets;
s "":, and persoral information management funcians. The confluence

ropublich, i, s of tis at the point of media ‘mesns that we
e ssion andor o fee - have & unique oppartmnity © stempl © wive once inractsble

MM 14, Ooctber 1616, 2004, New Yosk, New York, USa
Copytight 2004 ACM 1581 13.000-000/0004... $5.00.
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User
recommendation
chat
_ viewing
tagging downloading

rating

comments

MCA

Automatic indexing
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user preferences

user’s search intent

relations among users (friendship, trust)

authority distribution

similarity between users

item relevance

item quality (e.qg. trivial?)

implicit relations among multimedia items

implicit links between items and tags
verification/enhancement of text-search or MCA results

tag relevance
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Text nodes:

Title+Keywords+Description

Image nodes

Visual feature nodes
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Selection of representative images and maximization of set diversity
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Automatic indexing

——— MCA «——

... and anyplace!

Resource integration approach
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Resource integration approach
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