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Due to the guaranteed accuracy and ideal repeatability of the results, digital signal 

processing techniques are widely used in the instrument engineering and have “de facto” 
become an integral part of the non-destructive testing devices. Precise position determina-
tion of the analog signal maximum is of great interest in many applications, for instance, 
in the thickness gauging; meanwhile only the digitally sampled signal can be processed. 
The present work proposes a method, allowing for a given maximum in a given digitized 
signal, to improve the accuracy in position determination of the corresponding maximum 
in the corresponding analog signal. 

As generally known, the signal digitization creates a sequence of its values meas-
ured in the corresponding analog signal with a pre-set sampling period. Hence, the posi-
tion of the maximum in the analog continuous signal will be, generally speaking, different 
from the position of the maximum in the sequence of values of the corresponding digi-
tized signal (fig. 1); the difference between them will be in the interval ±T / 2 where T – 
sampling period. This error can be considerable in some applications, for instance, it is 
equal to ±12,5nS at a sampling rate of 40 MHz, so it will constitute about ±0,037 mm in 
steel for the ultrasonic thickness gauging under usage of longitudinal waves what is com-
parable with the thickness tolerances. 

 
 

 
 

Fig. 1 
 

Let the maximal value y0 = Y(n0T) be selected in the digitized signal Y(nT), n = 0, 1, 
2 ..., where Т – sampling period (fig. 1b). The set task is to determine such correction δ to 
the value n0T that n0T + δ sets up the position of maximum in the corresponding analog 
signal (fig. 1a). Position of the analog maximum is indicated with a vertical line on the 



fig. 1a. Further, we shall assume that the analog signal peak is convex and symmetric 
relative to the selected analog maximum in some of its neighbourhood. 

Let us suppose that this neighbourhood includes the following 2N + 1 points of the 
digitized signal: 

–  point of the selected discrete maximum, having the y0 value; 
–  the nearest N points to the left from the selected discrete maximum with the left-

to-right indicated values: y–N, y–N + 1, ..., y–1; 
–  the nearest N points to the right from the selected discrete maximum with the left-

to-right indicated values: y1, ..., yN – 1, yN. 
Using the least-squares method, we can find the 'a', 'b', 'c' coefficients of a reversed 

parabola at2 + bt + c, giving the best approach to the above mentioned 2N + 1 points of 
the discrete signal. In this case, the following expression will be right for the sought cor-
rection δ: δ = –b / (2a). 

As a result of this task solution, the following expression of the correction is ob-
tained: 
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where T – sampling period, y–N, y–N + 1, ..., y–1, y0, y1, ..., yN – 1, yN  –  values of the 
above-mentioned discrete signal points. 

As a consequence, (1) is resulted in 
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The expressions for correction estimation indicated in (2), (3) and (4) are simple and 
not resource-intensive. Their usage in the software of the “Votum” company devices for 
different NDT applications in the fields of flaw detection and thickness gauging allows to 
improve considerably the measurements accuracy. 


	Fig. 1


<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


