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Development of Vision Inspector for Simulating Image

Acquisition in Automated Optical Inspection System
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Abstract : This report described the development of Vision Inspector program which
can simulate numerically the image acquisition process of Machine Vision System for
automatic optical inspection of any products. The program consists of an illuminator,
a product to be inspected, and a camera with image sensor, and the final image

obtained by ray tracing.

F Automated Optical Inspection(AQI) A]A~8S AALA] Al H] L A7+S Ao
A dG A Ax BHEstEa glon o]2 wal HH (Machine Vision) A|AHlo]gis
o a2y gEE A% AAke] BastEel wet sdd AEHAN tidAe] digk AO
o] Ag Afo]Fo]l FobAa vk olFA ALHA EH*HﬂOﬂ & 5= AOL Al=H 9
75 A HHY A, Asd 54 24, 3akd 5 olHg wel HAIRE
28T webA ol AOIN=® e 75344 S "}i A skl -5 A o] M|
Golu MRS dofgtoma Aikelele] 88 = o9 & a3 FpA|o g,
Vision Inspectore AQI A]2EdA GAAEE 517 A7FA el BE HAS HAAR
Zragows AA 7R FAH Sk A5 Aot 1 WESAES
+ E7< Nlluminator Maker, TF&Fst -39 AL diZdAe] 74 2d 4 2
7% 7], MALE)S AY HALSE Specimen Maker, QoA Aolw F 949 4
Zheleke] 3xkd wix] 9 s EE WAste] HFA A (image)S T @l
ALte]l W= Vision Inspector® TA¥ . ol& &-&3 WA Algs F3to HA
S AR =, AF 3 AN 8 B FHEe Adadng
545 AYste lluminator Makerol| Al FHFZQ =
capsule, optical element, illuminator element, illuminators=2.2 A 2Hth oju] =}, wb
AP wh9] g, AL, B 2EES A @ ¢ da, dadd mad e =W W
AF RIY RS W 2 5 e FeteAaEs XEE 5 glvh llluminator Maker®] 9]
4L a7 1o Ye ST

S A9 3= Specimen Maker= TS FFxo] ZAL tiAAlY W HAS

—

Al

rot

27

O]

)
jas)
:|:‘4

>~ o
> o,
Q‘L
o
i
MI
oy
BX o
oE ol %
[RURIPO)
rlo

A

2oto ox X

o
it

4o
o T

o 2 ox b

BN
o
PN
A

2]
W22+ light source,

g

419

Jm

O

403



32 8}3] 20089 E ShA SRS =8 (2008, 7. 10~11)

fundamental hight function, aperture function, hight function® €A o= A3t} A
o)L a§ 20 YehdTh B3 AlEHe] 3 A A7 whAEe] #3 svHE *

Asto Zx thokdl Algbr el I
Vision inspectorollAl A#AAL vhg3 22 sl e o] FojxIth. Illuminator
Makerel| oJ&l AHold xHoA FHx FH2> =9 7|atsrQl Fejel wep v 2 =4
FL Specimen Makerol ol&] Ao)H Alaw A

S T B
4 %e 2594 olgol darsiel 00D ol wdss AAE AAAA A, A3
2 CCD 24 2zt bt 3 4

28-S U3 7hsAdel
o} g9 Ui ekl AN gAY Abet gy A, AR @35 38 virtual 3D
Vision Inspector ¢4, 71 =9 HSA A= AAAZF @3 computer graphics #oF

e AR 2 5SS

rol'
=
7
o
=)
5
92}
o
@)
c
o
=
o
e
o,
k1
il
iy
)
aly
Py
)
Id

Circular Aperture 1
l & EllipsadFt
Light Source P -
(LED chip)

Ring [lluminator

Illuminator Element Fundamental

Height Ft

Capsule

1. Nluminator Maker®] Ao 34 1% 2. Specimen Maker?] Ao 1A

Specimen Camera
configuration

| Calculate

y
GO0 camera

—Tluminator
information

Low-argfeMiminar
LI

[ Taget

| Specimen
[~ information

W] low angle ring
dark field image(#}),
27 FLESAD), WA ANEFE(S-Eh
[1] &b, “Atstas ghet A%
As}tstal, February 2005.
[2] x=W%, “PCBUEel &AW VISION A Alz®E AW AAREZE7 A4
(KETD 2xbd% 2314, August 1994.

il
54

43t optical wired] thgst daE5A47

N

404




<<
  /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




