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ABSTRACT
How often did you feel disappointed in a foreign country,
when you had been craving for participating in authentic
native events but miserably ended up with being lost in the
crowd, due to ignorance of the local culture? Have you ever
imagined that with merely a simple click, a tool can identify
the events that are right in front of you? As a step in this
direction, in this paper, we propose a system that provides
users with information of the public events that they are at-
tending by analyzing in real time their photos taken at the
event, leveraging both spatio-temporal context and photo
content. To fulfill the task, we designed the system to col-
lect event information, maintain dedicated event database,
build photo content model for event types, and rank the fi-
nal results. Extensive experiments were conducted to prove
the effectiveness of each component.
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1. INTRODUCTION
When we are traveling in foreign countries, it is often a

big problem for us to understand the events or activities that
are going on in the local area. The difficulty prohibits com-
mon tourists from better appreciating different places and
cultures. Can we create a tool that is capable of determining
these events and delivering information about them in real
time?

Efforts have been made on utilizing the rich data on the
web to provide knowledge to end users. However, no exist-
ing approaches can fully satisfy our need. Traditional web
search engines rely on keyword indexing. Although many
techniques have been proposed to better understand user in-
tentions in search, the gap between concepts and keywords
still exists. Work on semantic web and related search have
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been advanced to bridge the gap , but the languages and
query systems designed so far are still very“expert-oriented”
[2] and not usable for common users. Visual search has
gained increasing popularity and worked successfully for cer-
tain objects and text[3]. However, due to the semantic gap,
the approach is insufficient for concepts with richer semantic
meaning, like event.
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Figure 1: System Architecture

In this work, we propose a system that provides users
with information of the public events that they are attend-
ing by analyzing in real time their photos taken at the event.
Whenever a user wants to know about an event she is cur-
rently at, she only needs to take a picture of it. By exam-
ining the photo content together with the spatial and tem-
poral data carried with it, our system automatically returns
a ranked list of events with which the photo may be associ-
ated. Our approach has the following advantages. 1) Use of
the system is very intuitive and requires no special efforts; 2)
The system keeps a dedicated event database and index, and
automatically constructs queries for users, which enables the
delivery of exact event information; 3) Our system not only
detects planned events, but also tries to discover concur-
rent events by analyzing real-time micro-blogs; 4) Different
types of events do reveal distinct visual characteristics, so
visual content is also taken into account to improve search
results. As far as we know, there is no previous work that
has addressed a similar problem.

2. OUR APPROACH
Problem We define a contextual photo as p = (img, time,

location), where img is the image content of the photo p,
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and time and location = (latitude, longitude) correspond to
the timestamp and geo-coordinate of the photo p. We model
event as e = (time, location, title, description, type,media).
time = (start, end) defines the time interval during which
e occurs. location = (lat1, long1, lat2, long2) represents the
geo-coordinates of the southwest and northeast corner of
the place where e takes place. Name of the event e is
stored in title, and the textual explanation to e is saved
in description. Event types, such as performances, exhibi-
tions, sports are stored in type. Media data, e.g. posters and
photos, is kept in media attribute. Given an incoming con-
textual photo p, our problem is to compute a ranked list of
events (e1, ..., en), which are in decreasing order of likelihood
that ei is the event at which the photo p was taken.

Approach We present the system architecture in Figure
1. Our system consists of the following major steps.

1. We create an event database, and ingest both planned
and emergent events into it. Planned events, which are usu-
ally pre-declared online, are extracted from web pages or
downloaded via web services that perform event integration.
Emergent events, the occurrence of which are impromptu,
are detected from Twitter by following the approach in [1].

2. After an user takes a photo for an event, her capturing
device creates a contextual photo containing the image con-
tent, time and location information. The device then sends
this contextual photo to our system as a query.

In our system,
3. First, given the time and location information in the

contextual photo, a query is issued to the event database,
which returns a list of related events.

4. Then the content analysis component analyzes the im-
age content and returns the event type of the event captured
in the photo. In this work, we model the relationship be-
tween event types and the raw visual features through a
middle layer of visual concepts. We employed a learning
based approach to perform the analysis, which consists of
four major steps: 1) Train concept detector; 2) Detect con-
cepts from photos associated with different event types; 3)
Train event type detector; 4) For each incoming photo, based
on the models, decide which type of event the photo is most
likely to be.

5. Both the event list from event database and the de-
tected event type are given to the ranking component. The
component considers spatial, temporal, and visual distances
in the final ranking process.

6. Finally, a ranked list of events and their associated
information are returned to the user and presented on her
device.

3. EXPERIMENTS
We conducted experiments on both Flickr dataset and a

real event photo set shot in New York City.
Flickr Dataset In this experiment, we verify the hypoth-

esis that people do take photos at events. And by making
use of the taking time and location of photos, we are able to
match them to the corresponding events. We built the event
database for events in NYC from year 2008 to 2010. Also,
we called the Flickr API and downloaded all the photos shot
from year 2008 till June 2010. We matched the photos to
the events in the event database. Figure 2 shows examples
of matched events and photos. The left column details the
events and the urls where these events were extracted, and
the right column lists the photos taken at the events.

Real Photo set In this section, we test on real photo

Events Photos 
Title: Phantom of Opera
Time: 2008-03-15 14:00:00 
Location: Majestic Theater 
Type: Shows 
http://newyork.metromix.com/browse/events?date_type
=today&date_range=2008-03-15%2C2008-03-15 

 

Title: Playing the Building: An Installation by David Byrne 
Time: 2008-06-28 12:00:00 - 18:00:00 
Location: 10 South Street, Manhattan 
Type: Exhibitions 
http://www.nyc.gov/portal/site/nycgov/menuitem.bd175
b51da17d74f472ae1852f8089a0/index.jsp?&epi-
content=GENERIC&epi-
process=generic_process.jsp&beanID=1622248501&viewI
D=calendar_process_view&pageop=eventbrowser&range
=day&selectedDate=6/28/2008&p=100 

 

Title: Heritage of Pride Parade 
Time: 2008-06-29 12:00:00 – 18:00:00 
Location: Fifth Ave - Greenwich Street - to Christopher 
St., Manhattan 
Type: Parades 
http://www.nyc.gov/portal/site/nycgov/menuitem.bd175
b51da17d74f472ae1852f8089a0/index.jsp?&epi-
content=GENERIC&epi-
process=generic_process.jsp&beanID=1622248501&viewI
D=calendar_process_view&pageop=eventbrowser&range
=day&selectedDate=6/29/2008&p=50 

 

Title: New York Yankees vs. Boston Red Sox
Time: 2009-05-05 19:05:00 
Location: Yankee Stadium 
Type: Sports 
http://new.york.eventguide.com/days/90505.htm 

  

 

Figure 2: Examples of matched events and photos.

sets collected from 4 volunteers living in NYC. We asked
each volunteer to hang around on streets in NYC during
their spare time, in August and September 2010, and try
attending some events that they discovered. They were ad-
vised to take as many pictures as possible at the event, and
there were no requirements on the subjects of these photos.
The ranking result is depicted in Figure 3. The photo col-
umn shows a sample of pictures from each photo set, and
the result column lists the top 5 ranking result for most pic-
tures in the photo set. The last column provides the ground
truth of these events. For event 1, 3, and 4, we correctly
returned the information of the corresponding events on the
first place in ranked lists. But for event 2, since the exact
event was not stored in our database, our system returned
a musical event in the Mitzi Newhouse Theater of Lincoln
Center, which was a very close match.

 Photos Ranking Result Ground Truth 
1 1. Free Music Fridays 

2. Target Free Fridays 
3. Film Collection at MoMA 
4. Drawings Collection at MoMA 
5. Contemporary Art from the 
Collection 

Title: Free Music Fridays 
Time:  09/10/2010 5:30PM – 
7:30PM 
Location: American Folk 
Museum 
Type: Museum, Performance 

2 1. The Grand Manner Title: Metropolitan Opera's 
HD Festival 
Time: 09/01/2010 8:00PM 
Location: Lincoln Center 
Type: Performance 

3

 

1. River-to-River Festival Title: River-to-River Festival 
Visiting Governors Island 
Time: 08/29/2010 10:00AM 
Location:  Governors Island 
Type: Festival/Fair 

4

 

1. Street Fairs 
2. Improv 4 Kids! 
3. Tony n Tinas Wedding 
4. Chicago 
5. The Quantum Eye - Magic 
Deceptions 

Title: Street Fairs 
Time: 08/21/2010 10:00AM 
Location: On 6th Avenue from 
42nd – 56th Street 
Type: Festival/Fair 

 

Figure 3: Result on real photo sets.

4. REFERENCES
[1] J. Allan, V. Lavrenko, D. Malin, and R. Swan.

Detections, bounds, and timelines: Umass and tdt-3. In
In Proceedings of Topic Detection and Tracking
Workshop (TDT-3), 2000.

[2] E. Prud’hommeaux and A. Seaborne. SPARQL Query
Language for RDF. Technical report, W3C, 2006.

[3] A. W. M. Smeulders, S. Member, M. Worring,
S. Santini, A. Gupta, and R. Jain. Content-based image
retrieval at the end of the early years. IEEE
Transactions on Pattern Analysis and Machine
Intelligence, 22:1349–1380, 2000.

WWW 2011 – Poster March 28–April 1, 2011, Hyderabad, India

38



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




