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ABSTRACT

This paper presents our work on an operational semantic
image retrieval prototype. The original image database
consists of more than 600.000 images and metadata sets.
Our prototype is working with a subset of 13.421 images
which we use for test purposes. The main problems we are
confronted with are the amount of data and therefore the
location of an item of interest, the different search strategies
that are used, useful interaction techniques and how to
combine content-based image retrieval (cbir) with usual
metadata search to support the users in their tasks. We
combine a zoom based interaction concept with a dynamic
query metadata search and a cbir similarity search based on
GIFT (Gnu Image Finding Tool) [2] to simplify search and
exploration and to solve the stated problems. Our
suggestion is that the proposed concept can also be adapted
to other data spaces (e.g. videos or documents).
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INTRODUCTION

There are many approaches to search and visualize images
in practice and in the research community. Our approach
explicitly deals with a zoomable user interface based on [3]
to combine cbir and usual metadata image retrieval.

Huge amounts of images are collected by private persons
(e.g. vacation, semi-professional shootings) and companies.
Our focus will be on huge image collections established by
companies for internal use or their customers (purposes are
marketing, products, catalogues, construction, etc.). To

manage these large image collections a lot of companies
have image databases (often put on the web) where
employees or customers are obliged to search the needed
images. Traditional interfaces like they are used for intranet
clients, company applications and web clients are not able
to handle the enormous amount of images in an efficient
and effective way. Users have problems to find specific
images or even get lost in the numerous metadata
descriptions. Filter possibilities are another problem,
because some filter values may exclude others and in the
end users have either too many images to browse or no
matching images at all.

There are already systems like xcavator, retrievr or oskope'
covering some of the mentioned problems but each lacks in
relevant points concerning the user interface, the interaction
concept or the retrieval possibilities.

DATA SPACE

The data space consists of a subset of 13.421 images which
include metadata like id, name, title, date, owner, types and
many others. Some hierarchical properties of our data space
give us the opportunity to present the images in different
visualizations (e.g. treemaps or networks).

REQUIREMENTS ANALYSIS AND USER TASKS

We organised some workshops, where we met domain
experts, end users and technical staff to analyse the
requirements, propose design solutions and discuss possible
problems. The results led us to our design concept and the
following user tasks and requirements.

Table 1: User tasks.

User task

Search for images by ID (used in 70-80% of cases)

Search for images by metadata (20-30% of cases)

Find similar images (not available in current system)

Saving images in the system and on hard disc

Download of image information

Browse images in metadata groups
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Expand result set (combining metadata and cbir approach)

1 .
http://www.xcavator.net/, http://labs.systemone.at/retrievr, http://www.oskope.com/




FILTER, NAVIGATION AND VISUALIZATION

Figure 1 shows the user interface of our interactive
prototype, which we realized with Adobe Flex 3. The
zoomable result visualization shows the images as tiles with
their metadata. A click on an image zooms into the image
and makes the metadata readable.
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Figure 1: Prototype image tile view with 13.421 images.

By using dynamic queries or full text search in the filter
area, the user can narrow down or expand the visible
images as needed. It is important, that users can switch
between search- and exploration-mode at any time.

Figure 2: Prototype (1) search tiles, (2) similarity graph.

Our image system search concept supports different logins,
searches and baskets to collect and save images as preferred
by the user. Figure 2 (1) shows the prototype in a zoomed-
out state with 17 created search tiles while figure 2 (2)
shows one tile, on which the user changed the visualization
to a similarity spring graph. We produced a demo video
which is available on our homepage®. Additionally to the
full text search and the dynamic query filters [1] we created
a new structure for our data space by indexing the images
with the GIFT framework and its standard cbir features [2].

COMBINE METADATA AND SIMILARITY SEARCH

Users can combine the similarity search with the metadata
search by first using some full text / metadata searches and
then use one or more found images for a similarity-based
query. This search strategy helps the users to detect new
image groups. The exclusive usage of full text and metadata
searches may lead to zero hits. This can be avoided by
providing a query recalculation (see figure 3). Based on the

2 Website of the HCI Workgroup at the University of Konstanz (URL: http://hci.uni-
konstanz.de/semanticimagesearch)

previous result (938 images) the system starts a similarity
search. The result is narrowed down with the previous user
queries as far as possible and finally presented to the user.
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Figure 3: Process of semantic query recalculation.

CONCLUSION AND OUTLOOK

We set up a framework consisting of a web client based on
an innovative zoom-based approach, a cbir server, an image
database server and amfphp’ as middleware. The
framework is used to combine usual metadata queries and
similarity queries to support the users with semantic
possibilities and multiple ways to access the images. The
used techniques enable users to adjust the zoomable user
interface to their needs with respect to their current task(s).
In future we will evaluate the system, further improve the
interface and research new ways to combine similarity and
metadata search to provide a semantic-based image search.
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3 amfphp - php communication backend for Adobe Flash (see http://amfphp.org/)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


