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Abstract— The paper is devoted to carrying out of diagnostics 
defects occurring in deep-well pumping-rod by means of neural 
networks. Here the problem is reduced to finding of 
dynamograms corresponding to different defects and this is 
carried out by means of neural networks. 
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I. INTRODUCTION 
Deep well pumping-rods are widely used in operation of oil 

wells. As different factors influence operating condition of 
such type pumps, the control of operation condition of pumps, 
discovery and programming of their defects in time is very 
important. It should be noted that violations (sand bridge, 
gassing, break of rods) occurring in operation condition is the 
reason for destruction of oil recovery decrease and as a result 
for destruction of deep well pump and on the whole for 
destruction of the well itself. Therefore, discovery and 
prognostication of defects in deep well pumps is one of the 
important problems in oil recovery industry[1]. 

It should be noted that detection of defects before a deep 
well pump is brought to the well surface, is very important. 
One of these detection methods is the dynamometry method 
that stipulates automatic record of general power variable 
influencing on balance head of in instrument in full operation 
period of deep well pumps by means of a dynamo graph.  

Many papers were devoted to diagnostics problems of 
pumping-rod, units by means of dynamo gramms obtained 
from records. Notice that in the book the dynamograms 
recorded in different real oil wells were given and appropriate 
defects were explained.In numerical methods were suggested 
for constructing dynamograms corresponding to normal and 
defective operation condition important for diagnostics of 
pumping-rod units. 

In computer diagnostics methods of one-stage pumping-rod 
units in semi-automatic condition are given. 

Here, though the data base of dynamograms defining the 
defects of pumping-rod units is created, definition and analysis 
of these defects visually is conducted by specialists, and this 
reduces to the fact that subjective factors play an important 
part. In order to remove such subjective factors, a problem on 
automatic recognition of defects according to dynamograms 
must be resolved and this may be realized by different 
methods. 

In this paper, data base was created on the base of 
dynamograms corresponding to some defects, and diagnostics 
problems of these defects were considered by means of neural 
networks. The suggested method may take into account 
increase of the amount both of defects and dynamograms 
corresponding to each defect. At the 1st we input images of 
defects to pattern generator. Secondly the result of this program 
uses for entry of neural network program and finally the results 
of these programs classify output image for diagnostics defect.   

II. PROBLEM STATEMENT 
As it was noted above, an appropriate dynamogram 

associates with each defect arising in operating oil wells by 
pumping-rod units. Wide analysis of these dynamograms was 
given in. Data base of some dynamograms was created in. 
Creation of this data base and its use rules are given in. Here, 
we give short analysis of some of them. 

At first, we consider a normal dynamogram of a deep well 
pump. In this case, theoretical dynamogram is in the form of a 
parallelogram. Under the action of different forces, the forms 
of dynamograms differ in a certain extent and their recognition 
is very important. We have 15 images in 3 differend group or 
figure, in these images, the description of dynamograms 
corresponding to normal operation of deep well pumps is 
given. 

 
Figure 1.  

 
Now consider dynamograms that correspond to fluid flow 

from the sucker part of a pump. These diagrams may be in the 
following form: 



 

                                                                                                                                     Baku, Azerbaijan 

IV International Conference “Problems of Cybernetics and Informatics” (PCI'2012), September 12-14, 2012
www.pci2012.science.az/2/36.pdf 

 

260

 
Figure 2. 

The form of dynamograms that correspond to fluid flow 
from the supercharging part of a pump is given in figure 3.  

 
Figure 3. 

 
Neural networks and their application to recognition of 

dynamograms [2]. 

We transform all different images to matrix digits by means 
of some programs. 

There are some such programs that we can work with all of 
them. These programs in general are said to be pattern 
generator. These programs can divide each image into 64 parts 
and save them in 88× -dimensional matrix. This matrix 
consists of 64 digits. 

These digits have only 0 or 1 variants. 

 
 
 
 
 
 
 
 

Now, our digits are ready and we can use them as input of 
neural network. We have 15 images and we want to divide 
them into 3 parts by means of neural network. There are many 
programs for constructing neural networks and we use one of 
them. 

Step I: We must make one input layer and say that there 
should be 64 neurons in this layer and they must pass to the 
next layer. 

Step II: We must create and train a linear layer 
containing in put digits at each matrix. Therefore, this linear 
layer consists of 64 neurons. 

Step III: Now, we need an output layer. There are several 
types (logarithmic, Delay-Contex -Gaussian) of layers and 
each of them were constructed for a certain aim. There is a 
layer called (Winner talk all) among these layers and in this 
paper we call it WTA. Its main function if to divide the digits 
or images from the input. After constructing this layer we train 
it to divide the input of our network into three parts (to several 
parts due to the work). Now, we must make relations between 
the parts of the network. In fact, we make relation between 
input, linear and output layers. The main relation must be 
made between the linear part and WTA layer. There are some 
ways to do it (Full Synapse, Direct, Sanger,). Among them we 
select KOHONEN synapse. Because this program is more 
suitable to WTA program for making relation between the 
input, output layers. 

 

 
  

Step IV: In training level, the repetition of the network 
(Epochs) is given 10000 times and we should select 15 images 
for training patterns. After that we use this network in the 
program. Then we save the result of the network in a new 
folder. We can see that the network can divide the images in 
the matrix form into three parts. 

0.0;0.0;0.1    0.0;0.1;0.0   0.1;0.0;0.0 
0.0;0.0;0.1    0.0;0.1;0.0   0.1;0.0;0.0 
0.0;0.0;0.1    0.0;0.1;0.0   0.1;0.0;0.0 
0.0;0.0;0.1    0.0;0.1;0.0   0.1;0.0;0.0 
0.0;0.0;0.1    0.0;0.1;0.0   0.1;0.0;0.0 

The digits given in the output show that the network 
divided all the images into 3 parts and recognized them. 

REFERENCES 
[1] Belov M.G. Investigation of operation of deep well pumps by a 

dynamograph. M.GOSTEKHIZDAT, 1960. 
[2] Sckakoff R.J. Artificial Neural Network. Mebraw-hill. 1997. 



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


