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Abstract A method for detecting a skin region on the image is generally used to detect the color information.
However, If saturation lowered, skin detection is difficult because hue information of the pixels is lost. So in this
paper, we propose a method of correcting color of lower saturation of skin region images by the lighting. Color
correction process of this method is saturation image acquisition and low-saturation region classification, segmentation,
and the saturation of the split in the low saturation region extraction and color values, the color correction sequence.
This method extracts the low saturation regions in the image and extract the color and saturation in the region and
the surrounding region to produce a color similar to the original color. Therefore, the method of extracting the low
saturation region should be correctly preceding. Because more accurate segmentation in the process of obtaining a
low saturation regions, we use a multi-threshold method proposed Otsu in Hue values of the HSV color space, and
create a binary image. Our experimental results for 170 portrait images show a possibility that the proposed method
could be used efficiently preprocessing of skin color detection method, because the detection result of proposed

method is 5.8% higher than not used it.
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[Fig. 1] System Overview
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(3) Results of Skin Detection(1)  (4) Results of Skin Detection(2)

[Fig. 6] Results of skin color detection.
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[Fig. 7] Examples of false-positive.

a
oot
ol

=3

-
T oR
Bl 18
2 rle

1o

rlu
W

NG
=
N
—_
N
=2
1o,
<

[t
o
)
oL
:?L_‘,

[0 my

H

[«
S
R
o
™

N
o &
:?L_‘,
re
1
il
tlo
)
2
ot

o

L
©
f
e}

i H
ox L

e
e oxl

of
18
o
ol
ol
X

>

=

ot
o
%

tlo
E
_O'L

[
N
w2

o N
ox
2
b

9 ol o o x
X o

O ol

i
o2
e
Mz
H b

I
Ky
> o g e
"
o
_OL
N
_OL
X

ol
ol
ox [r
o
uls
°
=
O}TL 1,&
N oxl
o o =
s
e
o

-

Sh
I o
&
2
!

(- LA
ox
O]
ol
2
y fo
ot
>
o
o,

N
o
ru
AN

:
:



Zrgol gt A= Fol AT w7 A By Uy

References

[1] G. Osman, M. Hitam, M. Ismail, "Enhanced Skin Colour
Classifier using RGB Ratio Model”, International Journal
on Soft Computing (IJSC) Vol.3, No.4, November 2012.
V. Bhat, J. Pujari, "Face Detection System using HSV
Color Model and Morphing Operations”, International
Journal of Current Engineering and Technology, ISSN
2277 - 4106, 2013.
S. Phung, A. Bouzerdoum, D. Chai, "A Novel Skin Color
Model in YCbCr Color Space and Its Application to
Detection”, Image Processing 2002
International Conference, pp 1-289-1-292 vol. 1.
DOL http://dx.doi.org/10.1109/ICIP.2002.1038016
R. Hsu, M. Abdel-Mottaleb, "Face Detection in Color
Images”, IEEE Transactions on Pattern Analysis and
Machine Intelligence, v.24, n.5, May 2002.
DOL: http://dx.doi.org/10.1109/34.1000242
[5] N. Otsu. "A Threshold Selection Method from Gray-Level
Histograms”, IEEE Transactions on Systems, Man and
Cybernetics, Vol. 9, No. 1. pp. 62-66. 1979.
DOL http://dx.doi.org/10.1109/TSMC.1979.4310076
[6] D. Hwang, K. Lee. “A Study on Adaptive Skin Extraction
using a Gradient Map and Saturation Features”, Journal of
Korea Academia-Industrial cooperation Society, Vol. 15,
No. 7, pp. 4508 -4515. 2014. (Korean)
DOL http://dx.doi.org/10.5762/KAIS.2014.15.7.4508
[71 Z, 1i, S, Kim, "A Multi-Thresholding Approach Improved
with Otsu’s Method”, of the Institute of
Electronics Engineers of Korea, Vol. 43, No. 5, pp.29-37,
2287-5026, 2006. (Korean)
S. Phung, A. Bouzerdoum, D. Chai, "A Novel Skin Color
Model in YCbCr Color Space and Its Application to

[2

[}

[3

=

Human Face

(4]

Journal

(8]

1419

Detection”, Image Processing 2002
International Conference, pp 1-289-1-292 vol. 1.
DOL http://dx.doi.org/10.1109/ICIP.2002.1038016

[9] Y. Park, S. Jang, G. Kim, "A Study on Extraction of Skin
Region and Lip Using Skin Color of Eye Zone”, Journal of
the Korea society of computer and information”, VOL.14,
NO4, pp.19-30, 2009. (Korean)

[10] J. Weijer, C. Schmid, "Coloring Local Feature Extraction”,
Proc. ECCV, Part II, 334-348, Graz, Austria, 2006.
DOL http://dx.doi.org/10.1007/11744047_26

Human Face

2t [ S(Dae-Dong Hwang)

o —
02008 2¢ @ AT HFEHF
st} (3D
020101 2¢ : FAUSw AFETH
3} (FsAD
02013 3¢¥ ~ @A : AT
AFE T} WAk A sE
<FHARok>
seiola), A4, FgAEe
0] & Z(Keunsoo Lee) (R3]
019339 29 : AN ARAA

01088W 29 : ZAUEw UE
ARA LB (3 AT

¢19939d 8¢ FAUgta Yl
ALY (53

¢19899 2¢ ~ @Al : A
AFEHSA R wg

pal

AN
T,

SRS

.
3




<<
  /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


