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The Study for the Reconstruction of two objects using the Stereo
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Abstract The Stereo X-ray inspection system is designed for effectively providing the additional information of
objects than the conventional inspection system that offers only 2D cross-section of objects. We studied the
geometric improvement of the stereo X-ray inspection system, the stereo matching algorithm of the single object
using the edge and the volume reconstruction method for the inspected object. In this paper, we conduct a
matching algorithm to find the correspondences between the images and reconstruct 3-D shapes of real objects
using the stereo X-ray images. Also, we apply a new 3D reconstruction algorithm for the discrimination of two
objects. For the separation of the overlapping objects, we calculate the vector of the object and divide inner and
outer voxel of objects. And for the elimination of the overlapping area, we study the reconstruct 3D shapes
using the threshold based Z-axis. The experimental results show that the proposed technique can enhance the
accuracy of stereo matching and give more efficient visualization for overlap objects in the restricted
environment.
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[Fig. 1] The stereo X-ray inspection system
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X-ray inspection system
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objects

[32 6] &5 2dHEe X-A 94 2 &
[Fig. 6] The acquired stereo X-ray Image : Left, Right

4156



22 XA HAEAE o188 oA FEdEYE dF

5 G2 X-A9 oYA] 120keV, HEHE = 6407) [E 1] 2R 287 29 zdo] Bl (mm)
[e}

o 12y AFud FaAA, JAE TLE oldA= [Table 1] Comparison of the real model and the
10m/min®] 5402 ANGAFS HESIEE AAst0 reconstruction model(mm)
o, X-A A HElE ko] A= 1200mE AlH ZH A A4 E Hojmwy)
e F3sksloh 7= 230 210
A= 128 140
Z10] 160 170
=A% A2 50 60

7104 veR Ak A Al B4
o 7] YR E ek Foln B wA F4
BRI 1A Sm Aol BUE F4e] 7k, A
2, go|, weld BAKY Azle] BASE Y 45
Aughe et

B A7E Bl Al Ax Yuuke ¥y

F gl A S olgstel FHE 1A A

3

= <)

[O& 7] Z2H9o] Ba) A H7 &4 o] F4 EEEol et 7S lskAaL, FE
A 3
-

[Fig. 7] The volume before the separation of the overlapping
region B2 AEE sl BaATe] YU

Y 82 0F SIHE At A B 3 A3
Agolet.

rr

BlEle X4 AR E Aeloly A} ye] mo]
R skl 3319 HEE PASHe ARe gos
fol A7) Ajztel Zolct.

N
ge |r

o

f
‘lﬁo%’,rl’ﬂ:r‘o'l'“
Lo

lﬂl_ll-lIJEEE—g‘
o
2o
T
> 2
2 b
4, off
n 2
o
o2
£
m{’ame
=2 M
—:(:i_‘a
rQL'l2
o 5

o F
H

fu H1 ok e
N

N e
Y

1,
2 ox M
oo
S
s
w
_>|4_’,
e
Mo
i)
)
o
S
(e
o
H —1011

(32 8] A% 2o ¥ 34 B A%
[Fig. 8] 3D-shape reconstruction result after the volume
separation References

[1] Alison Noble, Richard Hartley, Joseph Mundy, and

4157



Ftakely| sekelie A A3 A9, 2012

James Farley, "X-ray metrology for quality assurance,"
in Proc. IEEE Robotics and Automation Conference,
pp.1113-1119, (1994)

[2] Gupta, R., A. Noble, R. Hartley, J. Mundy, A. Schmitz,
Camera calibration for 2.5-D X=ray metrology. Proc.
ICIP'95, Vol.3, (1995)

[3] Gupta, R. and R. Hartley, Linear push- broom camera,
IEEE Trans PAMI, 19(9), pp963-975, (1997)

[4] Avinash C. Kak, Malcolm Slaney, of
Computerized Tomographic Imaging, 1st, Society for
Industrial and Applied Mathematics, Philadelphia, (2001)

[5] Rafael C. Gonzalez, Richard E. Woods, Digital Image
Processing, 2nd Ed, Prentice Hall, New Jersey, (2002)

[6] Zhigang Zhu and Yu-Chi Hu, "Gamma /x-ray linear

Principles

pushbroom stereo for 3D cargo inspection,”" Proc. SPIE,

0] &Y S(Nam-Ho Lee)

g Rl

WA AA, B9,

19914 29 : ABojetn AxE
st (AAEstetA

© 19934 29 : BEtm A4
s} (AA-g 344D
© 20044 29 : Fhetm A7)%

st (A71s8HAD
19939 39 ~ &7 : =AU

gy FElenEr A
A7l
Az o] A2g

Conference on Non-Intrusive Inspection Technologies,
Vol. 6213, 621304, (2006)
[71 Younggwan-Hwang, Namho-Lee, Seungmin-Lee “The
Study of the Geometric Structure Optimization for the
Stereo X-ray Inspection System Using the Calibration”
Journal of the KAIS, Vol.11, No.9, pp 3422-3427, 2010
[8] Nam-ho Lee, Young-Gwan Hwang, Jong-Won Park,
Yong-gon Lim “A Study on Stereo Visualization of the
X-ray Scanned Image Based on Dual-line Sensors,"
Journal of the KIICE, Vol.14, No.9, (2010)
[9] Nam-ho Lee, Soon-Yong Park, Young-Gwan Hwang,
Jong-Won Park, Yong-gon Lim
“A Study on Stereo Visualization of the X-ray Scanned
Image Based on Volume Reconstruction”, Journal of the

KIICE, Vol. 15, No. 7, pp. 1583-1590, (2011)

& 2kYoung-Gwan Hwang) (M3

* 2008 29 : Scfat distel
AR (AR

© 20101 8% : Fvhetm ool
REAZO (hAh)

* 20089 03¢ ~ #A . FHH

3 ouplby, AT

4158

=

HF
-l o

£l ong-Won Park)

[Hsl#]

« 1979 29 : Bt WA
s13} (A3

e 19819 29 : P& A
etk (F3tAAh

¢ 19919 29 : P& A
A¥etah (Fspabah

e 19949 19 ~ AA Zgefsta

5 <
AREAFNS




<<
  /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
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


