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BIOLOGICAL IMAGE INFORMATION li

<« A summary of required information for images
» Sample characterization
» Size and registration issues
» Characterizing the optical path
» Other experimental variables
» Tracking multiple experiments (studies)
» Methods of indexing images
< Similarities with other biological data objects
< Interoperability
<« The OME: Open Microscopy Environment
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ExperiBase Design--summary and Review
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A->B: Dependency. The changes of A can cause changes in B.
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Detail of sample packages for Gell E. and MicroA.

Red color represents that the entity is a table and data type.
Green color represents that the entity is a data type only.
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Sample characterization for images

+ Differences from gel electrophoresis and microarrays

» Sample geometry is important (e.g. tracking)

» Sample is alive and functioning

» Time is important (changes in sample over time)

» Need to characterize the visualization method

* Dyes

»Emphasis on processing original image and its derivatives
< Similarities

» Species, organ, cell type. Need knockout data

» Pretreatment (but probably different from GE, MA)

» Administrative
< Missing

» Administrative, extensive sample, study info.
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Experiment package: Confocal microscopy

« Overall geometry (fiduciary)
» ~10 incl. angles, points

< Specimen and chamber

» ~10 incl. thickness, flow, . .
«EXxcitation optics

»~10Incl. source, intensity, . . Image removed for copyright reasons.
«Detection path optics

» ~10 incl. filter char., pinholes, .

< Detector characteristics
» ~5 incl. temp., background, . .

<+ X,Y,Z motion control

» ~9 incl. changes from
fiduciary

< Total = ~54

Fig.: www.microscopyu.com
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Expt. package: conventional wide-field microscopy

Approximately the same
number of components
as confocal micros.

~ 60 Image removed for copyright reasons.

Fig.: www.microscopyu.com

Consider reusing expt.
packages as named
protocols. Automatic
association of elements
with experiment

© cfdewey 2005
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The Open Microscopy Environment (OME)

/
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Started in approximately 2000 at MIT:

Sorger lab: Sorger, Swedlow, Goldberg
- Microscopy only, but claimed overlap to microarrays
Heavy emphasis on strong typing of elements

Major feature is support of analysis packages and
resulting metadata

Open source code (Gnu license)(Lesser Gnu
license)

> Use of XML for transport of data
Use of XML for creating internal tables in database
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Ref: www.openmicroscopy.org © cidewey 2005
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The paradigm for using a database

Existing Software
(Usually Commercial)
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Ref: www.openmicroscopy.org © crewey 2005

Courtesy of Prof. Peter Sorger. Used with permission.

OME Software
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Using the database as a tool for analysis and the
storage of metadata produced by the analysis.
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Ref: www.openmicroscopy.org © cidewey 2005

Courtesy of Prof. Peter Sorger. Used with permission.
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One way to implement the analysis.
Performance issues are extremely serious.
Ref: www.openmicroscopy.org © crewey 2005

Courtesy of Prof. Peter Sorger. Used with permission.
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XML as a transport protocol
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Ref: www.openmicroscopy.org © ctdewey 2005

Courtesy of Prof. Peter Sorger. Used with permission.
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Details of the XML representation of metadata.
Each value below will require ~1072 attributes.

- xs:attribute name="Mode">
- <xs:simpleType>
- <xs:restriction base="xs:string">
<xs:enumeration value="Wide-field" />
<xs:enumeration value="Laser Scanning Microscopy" />
<xs:enumeration value="Laser Scanning Confocal" />
<xs:enumeration value="Spinning Disk Confocal" />
<xs:enumeration value="Slit Scan Confocal" />
<xs:.enumeration value="Multi-Photon Microscopy" />
<xs:enumeration value="Structured lllumination” />
<xs:.enumeration value="Single Molecule Imaging" />
<xs:enumeration value="Total Internal Reflection" />
</xs:restriction>
</xs:simpleType>
</xs:attribute>

Ref: www.openmicroScopy.org — ©eidewey zs
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Conclusions (I)

1.

3.

4.

A single ExperiBase database schema covering
gell electrophoresis, mircroarrays, microscopy
Images, mass spec data, and other experimental
modalities looks quite feasible.

Packages for each experimental method can be
constructed from the global schema, with useful
commonality and overlap between methods.

A key ingredient is the liberal use of LSID
identifiers to find common semantics and allow
tight definitions of attributes.

A logical object-level schema design will
promote a shorter learning time and the
development of cooperative software.

© cfdewey 2005
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Conclusions (ll)

5. Particular attention should be given to the
support of external analysis packages following
the OME model.

6. XML can be used as a transport medium, with
semantic information embedded in all
appropriate files. Data can be parsed by
external programs without explicit knowledge of
ExperiBase itself.

7. Because individual images are most often parts
of larger collections of image objects, study and
series information must be embedded into
every image information object.

8. Security is included through the Administration
metadata package. © ctdowey 205




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


