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1. CONSTRUCTION AND OPERATION OF THE EXISTING COMPARISON
PROCESS

The elements of comparison process in Department of Geodesy and Geodetic Astronomy
Faculty of Geodesy and Cartography, Warsaw University of Technology (Fig. 1):

Horizontal track length of 3.57 m, mounted immovable on a five concrete
columns 40 cm x 40 cm x 70 cm,

Displacement staff system, consisting of two separate trucks sliding on the track
and resisting on the rail with a length of 4.00 m.

vertical part of measuring equipment (not used in the code comparison process),
lighting in the form of twelve lamps glow uniformely distributed within the
comparator,

interferometer HP5528A Laser Measurement Hewlett-Packard System,

levelling code system Trimble / Zeiss Dini 12 and Leica NA3003 available with
the serial cables to enable data transfer between the leveler and the PC.
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Fig. 1. Comparison System in WUT.

2. STEPS CARRIED OUT ON THE MODERNIZATION OF COMPARISON
SYSTEM

As a part of the project, which provides for the modernization of the existing code staff
comparison system, the following steps can be noted:

automation of shifting staff
concept of processing the interferometer readings
3. AUTOMATION OF SHIFTING STAFF

This procedure requires a constant presence of at least two observers. After each
automated reading, which has pursued leveler, it was necessary to manually move the
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staff on a horizontal track, by the length interval and perform the reading of the
interferometer.

Automating the design moving staff system was the following:
Precise profile Bosch Rexroth company length 120cm
Precise step engine WODbit Witold Ober company (Fig. 2).
The hardware driver SMC64BP, mikroindekser M.1.1.8.and two stabilized power
supplies: ZN200-L i ZS8-5-12
The precise step engine mounted on trucks at the Bessel’s points.

Fig. 2. Precise step engine WODbit.

The next step was to connect (Fig. 3) the engine mounted over driver. After connection,
truck system is fully supported by computer’s remote control commands.
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Fig. 3. Connecting of step engine to driver.

WINMI software runs created specifically for the program code to handle the
comparison process.

Fig. 4. Controller.

The engine is controlled by the controller (Fig. 4), which can move the staff by the
precise step engine.



- 357 -

4. AUTOMATION OF READING SYSTEM FROM THE INTERFEROMETER

Another point of manual comparison process in the original version, was the
performance of readings from the interferometer by the observers.

In the course of further analysis of this problem, two solution was proposed based on a
interface standard IEEE-4888 GPIB (Fig. 5.) connected to one of the serial ports of your
PC, and then:

Solution 1

Append the applet to the existing KOIN software that perform readings from the
interferometer and transform the results to the observation program.

Solution 2

Writing a separate program that perform readings from the interferometer, and then
save them in a text file, from which KOIN downloads automatically.

Solution 1

During the analysis of the source code of the KOIN program, it was found that there is a
problem with the inability to add the applet in the Delphi 7 language, in which it was
written KOIN program.

This is due to the fact that the port is the old GPIB type and creators of Delphi code are
not suitable for the use of this type of port.

Fig. 5. Interface standard IEEE-4888 (GPIB).
Solution 2

One of the languages, which, after install the appropriate libraries supports GPIB port
is Sun's Microsystems Java language.

By using the appropriate functions, it is possible to read values from an interferometer,
and save them to a text file.

During this, program loops through the use of KOIN expect to change the flagship of the
file.
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When separated program change this value, the KOIN automatically reads from that
file measure observations of the interferometer, and then having all the data in, KOIN
will back to standard calculations.

Unfortunately, at this time, due to the lack of detailed technical information about the
reading performance of the proposed interferometer, the above solution is only a
conceptual solution.

5. SUMMARY OF CARRIED OUT WORK
The result of the two-step task was to modernize the comparison system,

automating of the staff moving process on the horizontal track with a precision
step engine and integrate it with the computer controlling the comparision
process

solution to the problem of automating the process of reading from interferometer
and integrating it with the control comparision process.

The first phase:

A staff placed on the moving rail moves on a carts, accurate to the precise step engine
and control the staff traffic by created project program. The direction of the rail traffic
control is built using a controller.

The second phase:

In further stages it is scheduled to write a program to transmission interferometers
readings and replacement our controller through RS-232 interface, allowing for
multiple fully automatic shifting staff, and injection into the readings of the
interferometer. This will ultimately lead to a complete automation system.

REFERENCES

Grzeczkowicz A., Lesnik R. “Badanie kodowych systeméw niwelacyjnych
z wykorzystaniem laserowego wzorca diugosci” — Master's Thesis 2006, Faculty of
Geodesy and Cartography PW Sci.supervisor Bogustawa Kalinowska-Sledzinska
PhD. eng. Warsaw 2005.

Ober W. — ,,Teoria napedow krokowych” — materials available at the P.P.H. WODbit
website as an attachment to an precise step engine, http://www.silniki.com.pl.

Dusza J. — ,,Podstawy miernictwa” — Textbook of the backgrounds of electronics.
Department of Electronics and Information Technology PW, Publishing House of
Warsaw University of Technology, Issue 1.

Dudek T. — ,,Analiza mozliwosci adaptacji komparatora klasycznych tat precyzyjnych do
badania tat kodowych”, Master's Thesis PW GiK, Warsaw 2004.

Daniuk A. — ,,RS 232C- praktyczne programowanie od Pascala i C++ do Delphi i Buildera”
- book to anyone involved in the creation of software control devices connected via
serial, Helion Publisher.

JPIB Project — ,,Dokumentacja otwartego oprogramowania do biblioteki obstugi portu.
GPIB w jezyku Java firmy Sun Microsystems”, http://jpib.sourceforge.net/





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


