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Abstract 
Commonly available moisture sensors use resistive interface upon which the sample is pressed.  The readings are 
greatly dependant on the amount of pressure applied against the sensor.  The greater the pressure the higher is the 
indicated moisture level.  While in a hand held device one has some control over the amount of pressure applied, in 
line units suffer great variation of pressure thus the provide varied readings for same samples.  The sensor 
introduced at this event by Advanced Sensing and Controls is designed to overcome that deficiency and provide 
readings that are invariable to the amount of the pressure applied upon the sensor.  This is achieved by the inclusion 
of a secondary optical (IR) sensor which estimated the pressure applied against the resistive sensor.  With the 
inclusion of the optical sensor, the moisture system compensates for the pressure applied and provides more stable 
readings while used with a desk unit or a in process operation. 

 

Introduction 
Resistive moisture sensing is the most common and in-expensive method for measuring lint moisture.  To measure 
the moisture of a sample one has to place the sample against a resistive plate - part of the sensor instrument - and the 
electronic circuits measures the conductivity of the sample which is correlated to the moisture level.  The higher the 
moisture content - the greater will be the conductivity, the ability to conduct electrical current.  The sensing plate is 
normally design to contain two terminals containing a static potential between them.  Current will flow from 
terminal to the other upon the introduction of a current conducting material between them.  Cotton fibers alone do 
not conduct electricity well.  However moist cotton, containing water molecules, when placed between the 
electrodes, will conduct current between them. The conductivity of the moisturized lint is proportional to the amount 
of water molecules it contains, i.e. to its moisture level.   It can be logically explained the conductivity is also 
dependant on the amount of pressure, or the density, of the sample.  The greater the pressure or the density, of the 
sample the higher will the measured conductivity.  That is due to the fact that there is denser and greater area 
through which the current can be conducted from one conductor of the sensing plate to the other.  The theory is 
simple but no commercial product which considers the density or the pressure of the sample against the sensing 
plate to measure true moisture content which is independent of the applied pressure or its density. 

 

Twin Sensing 
The new ASCI sensor is comprised of two sensors: the commonly known resistive plate and an IR sensor in its 
center to measure the density of the tested sample.  Figure 1 presents the sensor plate with its density sensor behind 
the glass window at its center.   As the resistive sensor produces analog signal proportional to the moisture level, the 
IR sensor produces another analog signal proportional to the density of the cotton pressing against the sensor plate.  
These two signals are then sent to the unit processor for the final calculation of the moisture.  The processor uses 
both signal to calculate the moisture level.   

 

Test Results 
Table 1 compares the measurements with and without the density contribution for three levels of moisture.   Three 
samples were prepared for the test with moisture levels of 3.3%,  6.2% and  10.1% .  Each sample was measured 
with varying amount of pressure applied against the plate: 0gr, 100gr, 200gr, 300gr and 400gr.  The graphs at figure 
3 present the results showing rather flat readings when measurement is pressure compensated, as detected by the 
density sensor, while the uncompensated signal is proportionally increasing as function of the applied pressure. 
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Figure 1.  ASCI new moisture sensor containing a density sensor on board.  

 

 

  

 

 

 

 

 

 

Figure 2. ASCI desk top moisture sensor containing a density sensor on board. 

 

 

 

 

 

 

 

 

 

 

  Figure 3.  Graphs comparing the moisture readings with varying pressure levels. 

 

 

 

 

 

 

   0 gr       100 gr    200 gr   300 gr    400 gr 

3.30% with comp. 4.2687 4.4511 4.6863 6.6463 5.1503 

 w/o comp. 3.4012 3.3697 3.2323 4.9945 3.3053 
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6.20% with comp. 6.3167 7.3343 7.6703 7.8895 8.4863 

 w/o comp. 6.0666 6.1665 6.1253 6.2295 6.2858 

       

10.10% with comp. 9.0303 10.5503 12.1247 12.3199 12.8319 

 w/o comp. 9.7393 10.3094 10.2094 10.1516 10.1139       

Table 1.  Moisture test result; comparing the calculated moisture levels with and without density compensation 

 

 

Summary 
A low cost of a cotton resistive moisture sensor which includes a density sensing for higher accuracy and 
measurement independent of the pressure applied against the plate.  This product complements ASCI product line of 
sensor and controller including flow control, feed control, moisture restoration and final bale moisture snesor 
measured with the use of microwave signals. 

13852009 Beltwide Cotton Conferences, San Antonio, Texas, January 5-8, 2009



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (These are the default settings Omnipress uses to convert PDFs for optimal use in print and electronic media.)
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


