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Efficient Image Stitching Using Fast Feature Descriptor Extraction
and Matching

Sang-Burm Rhee'

ABSTRACT

Recently, the field of computer vision has been actively researched through digital image which can be easily generated as the
development and expansion of digital camera technology. Especially, research that extracts and utilizes the feature in image has been
actively carried out. The image stitching is a method that creates the high resolution image using features extract and match. Image
stitching can be widely used in military and medical purposes as well as in variety fields of real life. In this paper, we have proposed
efficient image stitching method using fast feature descriptor extraction and matching based on SURF algorithm. It can be accurately, and
quickly found matching point by reduction of dimension of feature descriptor. The feature descriptor is generated by classifying of
unnecessary minutiae in extracted features. To reduce the computational time and efficient match feature, we have reduced dimension of
the descriptor and expanded orientation window. In our results, the processing time of feature matching and image stitching are faster
than previous algorithms, and also that method can make natural-looking stitched image.

Keywords : Image Stitching, Feature Descriptor, SURF
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Fig. 3. Reduction of dimension in feature descriptors
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Proposed | MT'| 166 | 22.17 | 19.3 35 35.2 40.8
ST | 1001 | 786 | 1223 | 204 | 190.6 | 156.0

29l Hit EAH F% ATIHFT) SURF, C-SURF ¥ A
ot a1 EME 2H7H08%, 148% % 124% % yEhd
th ety 5AA FE AR SURF Bl 151% 71y
I C-SURF 2othe 161% Ao C-SURF Bk &
dE As g 7 dn =2 AR FF AMDE
SURF, C-SURF ¥ Aetet daglFol e 7t
Z 9 229%2 depdvh wEby AR FEF A &
SURF HUt= 505% #H4sta C-SURF Hiuhe
ol AAHoz ddd A& & 4 ok aFa ojwx] ~
Bl AJIZHST)2 SURF, C-SURF % A¢ts daz]ZolA
= 717H469%, 11362 2 111322 vedt) ueha oln
A 2~¥H A7RE SURF Hube 242% 7H4stal C-SURF
HUb= 20% #FaEo] AANCRE PdE As &+ 9
A8 Ao A YehRe] MAHQ ojux] AEH 17
o] SURF ®tt= FA 4HAA %, C-SURF Hrhe kgt

>
o
o,
\ O
(fl

F

e Ak 28y PSNR o5& C-SURF H.th 35 e
Al dare]Fo] 7]Ee WHET A3} omAe] JHAE

=
% oollet 549 SRR F4E AL &+ Atk

¢

A% AnE B 7|9 C-SURF WHEth AlQks W
Wol B4 Jl4ae AU 2 A7 AWFS 29 5
gglon, wd ¥ AL 2)E FgFons Hka
AGAE e 5 dlo] AR FueZol MEWAE BE
Mol ojulx) ~EAS £AFS & F AU

5 AT FARE CCTVES 2& A Ful2iy @

[1] R. Szeliski, “Image alignment and stitching: A tutorial”,
Preliminary draft, Jan., 2005.

[2] P. F. McLauchlan, A. Jaenicke, “Image mosaicing using
sequential bundle adjustment”, Image Vision Computer,
Vol.20, No.9-10, pp.751-759, Aug., 2002.

[3] J. P. Snyder, “Geometry of mapping satellite”, PE&RS, Vol.48,
No.10, pp.1593-1602, 1982.

[4] C. Y. Chen and R. Klette, “Image stitching: comparisons and
new techniques”, Computer Analysis of Images and Patterns,
pp.615-622, 1999.

[5] E. Vincent, R. Laganiere, “An empirical study of some feature
matching strategies”, Vision Interface, pp.139-145, 2002.

[6] L. Juan and O. Gwun “A Comparison of SIFT, PCA-SIFT
and SURF”, IJIP, Vol.3, Issue 4, 2009.

[71 E. Rosten and T. Drummond, “Machine Learning for
High-Speed Corner Detection”, Computer Vision - ECCV
2006, Lecture Notes in Computer Science, Vol.3951, pp.
430-443, 2006.

[8] D. G. Lowe, “Distinctive Image Features from Scale-Invariant
Keypoints”, International Journal of Computer Vision, Vol.60,
No.2, pp.91 - 110, 2004.

[9] Y. Ke and R. Sukthankar. “PCA-SIFT: A More Distinctive
Representation for Local Image Descriptors”, Proc. Conf.
Computer Vision and Pattern Recognition, pp.511-517, 2004.

[10] K. Mikolajczyk, C. Schmid, “A performance evaluation of
local descriptors”, PAMI27, pp.1615 - 1630, 2005.

[11] H. Ahn, S. Rhee, “Fast Image Stitching Based on Improved
SURF Algorithm Using Meaningful Features”, The KIPS
Transaction:Part B, Vol.19B, No.2, pp.93-98, April, 2012.

[12] H. Bay, T. Tuytelaars. “SURF: Speeded Up Robust Features”,
Computer Vision and Image Understanding (CVIU), Vol.110,
No.3, pp.346-359, 2008.

[13] M. Brown, D. Lowe, “Invariant features from interest point
groups”, In BMVC, 2002.

[14] T. Schenk, Digitalphotogrammetry, Terrascience, 1999.

[15] P. Viola, M. Jones, “Rapid object detection using a boosted
cascade of simple feature”. In CVPR(1), pp.511-518, 2001.

[16] Image Data Set, http://www.visualsize.com/

o] & H
e-mail : shrhee@dankook.ac.kr
19743 AN st AR}gsa(Fe
19781 A& et A #2852 (Z8
19861 AAId gl HA}F gt (F
2000 v]= SanJoseth &t #157E] &8t}
7H_<3Jﬂ_/r_
20054 F=Am A3 34
19799 ~4d A dodgtn &8 FE ey g
20101 ~2012 wHrjshar Aunltolgstyl 1%
20129 ~d A S=o)sta FIoet 84

Aok A FE, AU, JAA, Qulrs A2y

P)

_ISL‘ 1ok Jol'
J>~
:?

)




<<
  /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


