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ROI Detection by Genetic Algorithm Based on Probability Map
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Abstract This paper propose a genetic method based on probability map to detect region of the lips on a
natural image with the faces. The method has many solutions in order to detect regions such as the lips
instead of one optimal solution of existing methods. To do this, it represents a pair of spatial coordinates as a
chromosome, and introduces genetic operations like conservation interval, the number of generations and
non-overlapping selection. By using the probability map of the HS in HSV color space, it increases adaptability
to similar color that is a property of genetic algorithm.

In our experiments, the optimal value of the important parameter (3 was analyzed, which was used as the
condition of an ending function and affected performance of the proposed algorithm. Also the algorithm was
analyzed on what performance it has when its mating methods are different. The results of the experiment
showed that our algorithm could be flexibly adapted for detecting other ROIs.
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typedef struct tagGENOTYPE{

unsigned short nChromX : CHROM_LENGTH;
/) BAA X

unsigned short nChromY : CHROM_LENGTH;
/) DAY

double dIFit; // MA A3 (Individual
Fitness)
double dRFit; // A A sz (Relative
Fitness)
} GENOTYPE;
Akt QraelEe EEAPAe] Lot HES wAIslo] 1 41 110 5
SEHE sk I, Gl At AR daeES - e
Agelt 39, TelT off AR BHIN M E 2w wwel g e phenotype 17 33} 2
e = eAE WHsl= ROIZNA oE Tpgow A ok =3+ AR o gt & Hx1E (genotype)e 1Y 49} 7
%
gt o] AMR xo}y, L3 AR HGEet Ay ATER 4
RS
2.1 B2 20 S <Pl ST SO xSt A v

F ] o] §AgiAko] o] o]
R I T P I T e R e
dEwk ARy ok RAe] MAl yshaet ddk,

Seojateh. of Aol ANElE B4 HsshEo] sl @ye) ARolA e Gael ) 2712 s12es12z
grol QAU AUXIA 2 grom bk o2 S Ajgtelals] wlRol, HEE el A xo} yol 7

3029



ksl | et a) A1 AI8E, 2010

ol 7}7} oulEE Alg.
27) AR 271 $AR daelEe] HelAz
dg 7] VI E 49

2 YCbCrZehg7tol

Tl WS olgat Aol ole) e
_[1L,if(77 = b= 132)and (133 < Cr < 171)
I‘“W((/\b’ or)= {O, Ltherwz’se o (1)

FH g9 271 S/t 2HEE 27) A
A7) S, A@9F Zol dAshr, Frgeery
I A7vE S s 271 AR
341 HlolEoll AR o71A, R, = FHYG] 2

7ol o 27) AHA] 27] Q) AH AeEe vt
W Aol

e A

SPOP = Rl)opx Scand s 0 < Ri)gpé 1 (2)

3w ok AR mEE ANE oz

B o] s, Hawo] urek Wy 3
sfo] AT Al ARe] AFEL HF AR &
A x, yo] & olgstol YAGIA s 2z 8
2 ZHe HSVE

Wake ., H, Sghe ol g3to] BB theshe
29| groleh

[y

(32 5] Al 3t Al A=

3 s frReistel ofs) AR Yol S B
wje] WS Uehdich mHjAAe HeEst e
TZE W AR gbel uhAlshe] Al TEke] Aelsie,
W el Froelo e Ay
kS A9l 77r0) ARl

?

Mo

i&“%*ﬁloi
ot

H

N

N

L H
m]I
Loz
Z
o

ABAE ApAS] S5 o9 g e
A

g7k Aol uet WIS Gelshs B8 FUm,
Sasol} ALBEIT, oIS HHoA 2t A ABEE

Hobeieh. Ea
wE ol5ojAlc},

7 edake

ZF A2l A x, yoll sk

2.3.1 HIE= JHF|MEH

FRA A AEANR FAAE AAE FHeke A
g gl o R ARrrt 2 MAle HEShaL
APert w2 WAle = aAE dejE BE
AEHE ARG e A9 ARl = SR G Ao A
HEsHA Adeiste] A et o] Igoll A A e
A= AY A E= Al s dele o838t
S5 AAE 3R on AR 23 A=

2l v, 9% gk Al sialH|olE el #AskL
A kel ZHAIZICE
HEMA S, 28 A S, = A3 et

2ol w28 R, I JAlE R0l o8l 2R o714,
REFT SN 284 0< (2R, + R,o)<] &
FEajof ).

Spre = RDVeXSIJOD, OS(ZRpre—"_Rrep)gl (3)

Syep = Rrepxspop, OS(ZRpre—’—Rrep)gl (4)

23.2 B2& Ul

A olhg 2] 15k WAL A Tke] BaTrh
off = Al dafAfet o] FoiA|n, A=t o &
o2 49) 24K AAE Hestel MAH FUwH|S
AN o] BETLZ] EASHE AASE A=
=2 AA0)7] miell th Aldlell sig 94 At
= Xd%‘f?} | #{gdolet

dpelel W e e e

2 e olEch

Gne M 489

Gk gl

i

Glem 489

1<k<n 8 2 &otes ne &

[ 6] Aol w2 B9

wheba] BEFZE W AHA7E Qulshs s Q13 3t

3030



29} g3k ANAE oha Aol -7 o3 Al
oAl &b g 7HsAdel AvE AAA He
Zlolt}. o3t o] FE st Thavof i3k MAE
A ¢ QeF 517 Qs 7] AtholAl= k9l 7
2t 25 wHiskAIRE A7t S71EeE v st of
Sok= HAIE Ak Y8l AR A9 fAA FHE n
HiR-E ol FA1xIch

% 6= Aol wheh F2 Fduufof o) A E
= 7AAG] B 919 S0l vehdith HEE FY
£ flelie mkaas AdAstolof gt} o]2fgt npAI =
AR A, FAA o], Zf Al 2 Jo 2
HY Ayrof osf A E ) wujEe] Y= 2] (5)of 2
3 AitE, FYuEE 93 vt A (6)ell olal Ad
AEck o714, [ 192 |1 & Aot} akehe Yepf,
max e A A, p= @A AN RS, C e
A dol, 2 2 AL A, mode HHA
AL num e WESE, pos(x)= WEEE] XS

EpiT).

9]

e o2

id

C 1ngt(G oy — %)
G e +1
,

UM gpg mod 2 | 205 (6)

C/(mgth -

pos(x) = , for 1<x<G 5)

mask =

Ach, 4] (5)eF A6l oJal wefell AHg-d npA=vt
A MAHE] BELI O Q= RS AMAE 2F
Al (DT 22 e s gt 7|4 §, 3 S
Hiel oJal] A== JHAIEC, and, or B 27
H|E =2]9JAkx} AND, OR, NOTS oJu|gtc}. spashk
4] (6)ell ozl Alchg=ol| oj&ste] wwnj7} AYE ¢

uha7El = eolet.

=2

Kl

o rlr A

S = [P1 and mask’] or [PQ and mask] 7
9, = [Pz and mask’] or [Pl and mask]

AAIALE B3 AR AR 4 Hlole o)t
of A Foli2 Ak F oln] AT glow

S5t Fo] glowl AR the] AaTzl A
Stk AR BETLHS AlSR AR Wel A3t
=7} we Fgbolch

2.3.3 SHHO|
Hela)g 2] Sl Seldlols BETIHE Aol /)
A o] A e, Seuole] ojs) WAt

& Ageld el A S, = EdHekE RO
o A= 4 @) Lok 7M., S, EEHe] 2

NG R, EUHOIRE, R, = ARERS, 5, =

MRS 2715, 231 Cy, s BAA ZolE 2WIRit)

S mut — R mut (]- —-R pre)spop Clength (8)

Edol7E s FEAAE A2 iAol 2lsh
1 Ao A diAlE Y. =8, SdEel7h AR A=
ol Aol npR7RA| = AR ] ofu] ZetE o] Q=
A& Ak ff8l 4] ElolES A=siv, EaEA|
& Folet HARe:

A gdaEEe 1Y T3 go] At WEEss

Fitness of Individua
o - M w & o o N ® ©

0 500 1000 1500
Individuals

[3Z 7] Akl w2 E A= &=

(38 8] At s &4

3031



ksl | et a) A1 AI8E, 2010

B Aol A oled E4L Wt A9)9 2

o] FRASE Holatt). of7|A, v Al MEE, f(r,0)

AR Al o] iR el Ade, S, =
MAREe] 2712 e,

Spp—1

E(f) = ig (At ) —F(t—1,0)] ©)

T2 27SZ MY oA E(H<Beld, o o4 Alth
z8e sk grert

2.5 ROl 7Hix| m=tH

ROI /1] WS H57kx ee] Hew AAUe
= AAE G 2= = HAE WHste 2ol
ot A E FAA 71&71E AME o £ JRA
of fesiA) ghes, 2103 20| E& no sz ofF
o+ ZE|(moving average filter)E ©]-83}o] 7A|- U
oflA 71&717F e A cut,= AR FEH
ARANENA cut,, & FAZ Ad=rt = 98 ds
NAR 7hgeEet ey A Egee] =2717F 10 ~
2ol wje Aol 2a%k Dy, (4,05 T34
FEGTE oA7|A T, Ol Bt BEOIXL f£.(4)e
Ale tollA] i) 7fA| 9] Ao &Rtz olrt.

cut,,, =i ifmax[D,,(t,i) = D, (t,i—1)], for i=0...n
Dﬂl./ (wg [Dlog ]
10;, |10g{0\ for f,(t.i) = 0 (10)

ol TG ZFE Adet BHGY dol U
7Hiﬂ7ii’4 W] Aol ek ARIe] 1ot

&4

ESt

HOU At gueizel o ¥ o

o ¢
lo
=
O
Ar
gi_
o
A
o
w2
S
rlo
O,

x100%

u
L
i

N
m,
L
Eoﬂ.

s s ¢oﬂ ot e 4] (129} o] Hofi.

(1n

(12)

20log(ms)E FHE= A2 A 7K Time)2} G2}

2|5 SR 2t Hlti4x(Gen)E ARERITH

==

FRT G el 270l dat HEF

. SL, LS5 9] 4ol t3) F0 sfepulele]
d5& F7IRth 19 92

T 2

247

(@) LL#% &) SL#3
(28 9] £4

o HAol Abg:
A, FHee] Jabe

[E 1] 94 230l o2 setole ] 243
al2Ha] 4 3 LL i L3
Ry Z71HAFHSHE | 03705 | 0305 | 0508
Rye N 228 03 03 0l
R HA WA= 0.3 03 | 0203
R | A 2AHOE - -
7 ez vetulEg oleslR shasiEA 2L
A= #1372k 27PRARTY 27]= ROIZL7| 9}
H|S8H A 271318 o) e4-5he, HEED A2 &

3032



_] il
(]
hiz)
N
=
Jo
2
R
i O
Kl
i)
oy
=2
1o
o
=
9
o
il

gege] Yhgt RoIS] A2l 27]o] vleshl s
Aol vlkAR AOR vepov], A Seel&e 4
SOl & 9 74 gt A0 yehdth

3.3 mrHof

T 102 BUF 2 Gl o) mepa L A
S g2 ASINCGA), RUTHE AET
(UCGA), 712]32 AI9F H(PMGA)S] A% it At
Hojze)

Aol wew, 7]
2ol wupe) FAWHE AT A9, 0512
ARE: SR ke A uth ol ik uh, 7] &

o

i
0x
or
=
Kl

Y
Jo
rN
_|>i
2
&
ic)
oy
<
s
>
opp
s}
rlr

M NCGA(%)
UCGA(%)
O PMGA(%)

()= Azl dsl, b=
no-makeup €141 tish YASHIH(TH), SHEWEM), A
o FNZEMGAN] Held F3t R 4% e vt
ekt

makeup

PM PMGA

77.1
400 3

350
300
2
%0 moL(%)
200
o

150 I SE(%)
100 47.5 47 56 62
50 e 400

™ PM PMGA

(a) makeup G4+

Image TH

180
160
140 r
120 r
100 -
80

160.7

mOL(%
M SE(%

215.4

3033



ksl | et a) A1 AI8E, 2010

350

300 | 2858
250
200 7671 mOoL(%
150 DISE(%)
100
58.4
L 33.1
50 27 127
0
TH PM PMGA

(d) no-makeup 3¢l <
(22 1] 24 24

:lal 11_0,] 733!,]. Oﬂ/ﬂ-
Y, ROIQ| &-o] Ergx] . gt
PMGAOJAL A g0z olate] Zulo] th2 Huol
ROIS}ARE FEL, ROIY £33 Hip 43| d&4
2 BIE % 9k oliet seke] 4L R
Ao os) A|lAE = ok EF HY 2
o] 20] o]Ake] @Ah}] z
Wi e
A Alor ‘ﬂo‘ﬂt‘lol makeup Q,L,: no- makeup 4

o2 ol wlsf 9

J

23

OME} ROIE] 4] 12 Azeke Aol Bl o
Rio] ROI 88 Que|E-L A4k o] 7ke ws-e
e & BB RAT ey 2R B

O1 %8| glof §44 Lae]
o 293 %& sfet e 52 shushEs &

Hgke BAsIgch B4, AR
2 9ol B2 24 pe] AAY
o 7} BAstlch A, e Pl e AE 37t
238 BAch WA, A4 B 22 o] §Ht ¢
AU 2 sstiol el @l o 1 el

N R GneEe] 4y vng

gy, 2EA o2 HS FEWE o83t Ao 7+
g Rof oEstu Zebygrl wokst HAM Age

[1] Liew A. W. C., Leung S. H., Lau W. H." Lip
Contour Extraction Using a Deformable Model", 2000
International Conference on Image Processing, Vol. 2,
pp. 255-258, 2000

[2] E.D. Petajan,

Speech Recognition",

"Automatic Lipreading to Enhance

Proceeding of IEEE Global
Telecommunication Conference, Atlanta, Georgia, pp.
265-272, 1984.

[3] C. Bregler, H. Hild, S. Manke and A. Waibel, "

Improving  Connected  Letter  Recognition by
Lipreading”, IEEE International Conference on
Acoustics, Speech and Signal Processing, pp.

557-560, 1993.

[4] Y. J. ZHANG, "A Survey on Evaluation Methods for
Image Segmentation," Pattern Recognition, Vol 9, No.
8, pp 1335-1346, 1996.

[5] 91, R waeiBel Jue Felaeel Gak
o, st oshel AAshele, 2006,

[6] Qe S, G54, “RHA dWElEL olgd
SARE QAEE AlAE AN, S ARt
+=8%, Vol. 11, No. 4, pp. 283-289, 2006.

(7] Yo, “fA STIE|ES ol 87 teky FRT

= S L)

>

Al2E) R, aEeistal gk AAREeeg,
2007.
8] eZd, AP, “doAms|ut] fARATES

ol§ A TR 427, AAFIAELA S,
Vol. 45, No. 6, pp. 70-77, 2008.

[9] Fu. X., Ding. M., Zhou. C., Sun. Y., "Multi-threshold
image segmentation with improved quantum-inspired
genetic algorithm", Progress in Biomedical Optics and
Imaging (SPIE Proceedings Series), Vol. 7495, No. 1,
7495 18, 2009.

[10] Bir Bhanu,

Image Segmentation Using a Genetic Algorithm,"

Sungkee Lee, John Ming "Adaptive

Transactions on Systems, Man., and Cybernetics, Vol.
25, No 12, pp. 1543-1567, 1995.

[11] DAE N. CHUN, HYUN S. YANG, "Robust Image
Segmentation Using Genetic Algorithm with a Fuzzy
Measure," Pattern Recognition, Vol 29, No 7, pp.

1195-1211, 1996.

3034



M

[12] P. Andrey, P. Tarroux, "Unsupervised Image
Segmentation Using a Distributed Genetic Algorithm,"
Pattern Recognition, Vol 30, No 7. pp. 659-673,
1994.

[13] Philippe Andrey, "Selectionist Relaxation : Genetic
Algorithms Applied to Image Segmentation," Image
and Vision Computing, Vol. 17, pp. 175-187, 1999.

Bt 5| X (Hee-Jung Park) [Hsld]

1990 29 : FEefatm A4
A7) EE £ (B3
19973 29 : gevieta AHE
Bl 29 (FeHAAD

2004 89 : FEofst HHEE
ot 29 (Fhph

19928 3¢ ~ 1997 8% :
Aleleal A A
SREaslest AFE AR 2w

3035




<<
  /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


