
Influence of X-Radiation in Receiver System

on Reconstruction Performance of Projection Tomography

M. V. Kononov, O. A. Nagulyak, and A. V. Netreba

Kyiv National University, Ukraine

Received in final form July 3, 2007

Abstract—It is investigated tomogram recovery accuracy dependences on radiation redistribution layer

between receiver system parts. Developed model of multi-unit receiving system allows to change its

characteristics. We have calculated boundary redistribution characteristics, that provides one-valuedness

of tomogram restoration.
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Many recent applied scientific investigations are directed to development and improvement image

reconstruction methods in computed tomography, that can give an opportunity to reduce an influence of

different artifacts on tomogram reconstruction performance. The basis of tomogram construction is

representation of reconstructed two-dimension distribution of absorption factor X-radiation by tissue.

Reconstruction accuracy depends on account level of radiation propagation character in a source-detectors

system. Since mentioned above applied problem is urgent we propose new optimized methods of reducing

an artifacts influence in projection tomography.

Problems of development and optimizing of reconstruction methods are considered and compared in

paper [1]. Authors of paper [2] consider the methods of elimination of artifacts of high density presence in

bone tissue for computed tomography reconstruction. In the paper [3] they attend new methods of artifacts

influence minimization in tomography image reconstruction using minimal amount of data. In following

paper they consider characteristics and methods of reduce an influence of limit and superposition artifacts

[4]. For noise abatement it is used a photon count detector. Such detectors assign weight of every received

photon, the weight factor is a value, proportional to photon energy. They conducted reconstruction

estimation using water cylinder with diameters 14 and 20 cm, including bone tissue and low-contrasting

particles. Here X-ray tubes with quantum energy 120 and 90 kV are used. It is defined, that using such

detectors enables to overcome partially the artifact [5].

Now we consider a tomogram reconstruction using mathematical modeling, taking into consideration

radiation redistribution between detectors, uniformity of distribution is defined by Gaussian curve. An

aggregate radiation intensity can be specified as I a Ii ii0 0�
�

. Radiation redistribution in source-detectors

system is described using weight factors of radiation influence on detectors. Reconstruction goes using

calculated projection data. Obtained reconstructed tomograms with taking into account radiation

redistribution and without it, comparison histograms are represented in Figs. 1, 2. The investigations were

carried out for different weight factor sets (Table 1).

To estimate obtained reconstructed images we calculate quantitative parameters of image identity,

defining different aspects of quality, D is a normalized mean-square measure of comparison. A great spread

in values of small region leads to great value of parameter D:
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r is a correlation factor:

163

ISSN 0735-2727, Radioelectronics and Communications Systems, 2008, Vol. 51, No. 3, pp. 163–165. © Allerton Press, Inc., 2008.

Original Russian Text © M.V. Kononov, O.A. Nagulyak, A.V. Netreba, 2008, published in Izv. Vyssh. Uchebn. Zaved., Radioelektron., 2008, Vol. 51, No. 3, pp. 63–66.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /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 false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


