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( Difference Edge Acquisition for
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Abstract

This paper proposes a method for enhancing detection performance and reducing computational cost when detecting a
human face by applying B-spline active contour to the frame difference of consecutive images. Firstly, the method
estimates amount of user’s motion using Kkurtosis. If the kurtosis is smaller than a pre-defined threshold, it is considered
that the amount of user’s motion is insufficient and thus the contour fitting is not applied. Otherwise, the contour fitting
is applied by exploiting the fact that the amount of motion is sufficient. Secondly, for the contour fitting, difference edges
are detected by combining the distance transformation of the binarized frame difference and the edges of current frame.
Lastly, the face is located by assigning the contour fitting process to the detected difference edges. Kurtosis—based motion
amount estimation can reduce a computational cost and stabilize the results of the contour fitting. In addition, distance
transformation-based difference edge detection can enhance the problems of contour lag and discontinuous difference edges.
Experimental results confirm that the proposed method can reduce the face localization error caused by the contour lag
and discontinuity of edges, and decrease the computational cost by omitting approximately 39% of the contour fitting.
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Procedure of B-spline based face detection.
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Examples of the occurrable problems dependent
on the amount of user's motion (ajthe contour
lag by too fast user (bthe unlinked difference
edge by too slow user.

o
>
ofo
Sy
1o,
Mo
ui=
2
o
fu
()
X
ot
X o
fr
*,

z Jo A
o g
.
rx
o
ot
Bk
of
ol
9
>~
>
oo
)
o,

g
2

ol
4
3

Ml oox TWoox oX
o

T

3
o
ooy

Y
Lok
4

Mo 2
M
Sl
Mo
— DN
S5
fo

i
dlo
&

>~
=
ofo
ol
25
rir

I. B-2Z2Rl 585 & (B—spline active

contour)
24 99 FZ(ohject segmentation) 2 37 (object
tracking) 5 3t s

ChFEE 8ol Al ALgH =
A TEA & PEte A (D3 2ol 1A FF
(basis function) B(s)®] 7} o= &4 x(9)&

3t
(1)

9 AolA Ng= 714 849 F xS niA 714
B{s)9] 7VsAE ofusit), & =T A= 20719 714
T (Ng=200 5 AHEsEath 19 3(a)e AFEE 2079
NA g5 2T, (b 714 g9 7hE dor

o=

oy M
W

=X K 47 H SP H N 6 =

21

ol

(@2071 2 7|™ &= (b)7]A o=
EHE F4 rls)
(220 basis functions (b)curve r(s) represented

by weighted sum of basis functions.

B0

ot

7+

i

EuN

=

& Anel W

S

B

Ho
2

(=]
1o d

)

oo 2o O
=

w=z 3
olef &2

EESEERE

9 AoA X ®HE
4x1 ME]Z o] (translation),

RN o

#Hgol HasHA

o
Il
=
>
+
L
>
o,
lo,
24
o,
Ll
Y
[
o
_OL
rir

min|WX+Q, -Q,[

o Age] o] W=
S WA, o AR
ohim(m-2 #%), 1 F

(iteration loop)E <~3Y3}A



22

ﬂ_o% ﬂwld|ﬂu E —~
o do 75 .. N 0 o EH Eﬁc 8
% or B 2 W M o3 : T RIS oo N .
O T mw g . § , XRodaM@mESSFLERE
T o = 3 = ® ToK_S[EMASe=E3T® m
oy IR S woE m < 'F oo W 588”58
<o HT o o) = (m\ o) Wi E 2 m._ oT na .__._ o_=._ A_;@n_r.V MVMnNu
N oo 2 L iz - 4 IH 20 RO E_Nlmm%.athm
__cl OM =0 ) ! il = = __ B _|_._|r._|G__o F=2 e Y] S
" S0 e B ) ol i . RRCHEn a_ﬂD[WI.wdmewemum
i WO oy mm 5. SR L I e g 6 4 xo@o_aﬂlmh_wm o= S6*=3 3
° %0 2o @ W T EE S S U SoEgesSt
X = BO < X S N = 2] = e U Ry T=Es S S
~ o oR [=! . o <0 = ol — @
ojn _ J)) — — = | = s ™N oo n T T S o ie)
R s T g . Dol 2 ® c o 52
—~ O o il - B ¢ = _|I o» N ) o . @O
o ,_Qull oM Q . : . o) o“_oLl_/ Mer Cmeooh
oo 0 = oo NI ﬂ_rml__/l m " (s1e2s-bo| 'S+ Rz |o_._L|_u_A_|m_.=.F wmaaﬂummtt
T Lz EE TR C ke ghZmm, TESSS, 0 8F
o >, ] — = Soogs
L # = S oop s Lﬂp%:;__%memodmmar
eﬁa H._Jvmoﬂ Mﬂ,l JHL,UI m‘l«/ﬁl e 7 7ﬂﬂ.v|.Aoﬂlm_._._\|m7um\_|)nexlm.B%
g Moo I I L =z R (Em,@fmoﬁeu
ﬂrt i S I g N g H K R = o) © & 5 >
= T ooy T LI Ny s o AMRE S e’z 2
== a A £ pad - > D
mﬂ%qﬂ%JeEMfM :mm BOE I‘md oL|__A|__g_._)__n_dm%d%.m 2
- S e WS B mwﬂ_mr%@%mmm.mmw.%e
= = = =
nhER o e XWOE g gRENRA 5o FSFET
o) L go Nl KT o K lof oV o3 o K S £ 5§ <)
op B B N oS kB ity ress52c2E
oo o v - <
ol ,WI ‘E“Em.mo b LBy . . il
| 'Skth): Rie :
w1 _l_ _lmu
o U =
" oo] B oL, X X g 9 B e o N W -
B e Sh oo oo o) R ToH o) T 5 :
pyEZFE ST EERR YR g N E W Vi I
Q — _ = — —~ o] — . = —_—
ENE e SYTLEET TETeTog e ION - C
umﬁﬁiwﬂy« ._.,r._lmo%imoL(a Bo ﬂﬁqoruoﬂmu% _zrﬂmﬂmrwre@ﬂ&mgwﬁumﬁﬂﬂn
= - B L- o ooy — B o o o0 " ™ N e ~ 0 o
S S G w T I EE R R B %Hf%%ﬂA%%%%ﬁ%
=) —_— ) — 5 = ]

El e (S 1 XN Ky o oy & o mwu&wﬂ%w%ag%}%
o o T P m&@ﬂrﬂnd%@@ R A ﬂ%%wﬂ%ﬁmu@mﬂﬁﬁm@
Co—— 0 — LloW_JI [~ pr XEOX — - —_ -

s o mr T To w X G o © _ " o < 2 X dy = — =
i Rl g Mooy 5 oo SR TR et ms HESZ
o = X . jon . wh ~ T =0 o ;01_ [ ‘D| ‘:L OTu Oﬁe ~ ‘__..&l dﬂ ) EE e = — U_ o ﬂmo
- B o W i < R o feiea o R S N B R gl
%o o M X TR m B o Eowm Do B B R Ry
= 3w o B < %ogﬁoﬂ%@ﬁimo:#ﬁwamjzgﬁoﬁﬁc]%Wﬂ%umﬁo__omﬁmﬂzﬂﬁ
—_— MWL ,ﬂu_l o T ET m < T ﬂArO H;.E H;I T O# LU X =0 OT o © ~X ‘_|1_ = 3 m _.rL " 9] O#E OE 0
o Xogr o= R O Rk g KT T AT R g
R R LR R I i e R ] Hﬂ.mhuf.mom#ﬂ.moﬁmudrﬁ
N RE - 0 T % 2 o = O T o o N2 _ T g0 N oo W —
—EE C Ea 1_ﬁl . o ‘OI =0 X ﬂirﬁ = A,ru = 8o iy ‘WD ™ ﬂﬂ 2 o :i Ot = bo = [ 1 | M OW o)
ﬂ,ﬂnunﬂlxur HA%@ﬂu..ﬂ]1afmﬁﬂﬁaﬁﬂgmawm@@%m R
ﬂfw.wﬁMﬂrmm E_Ez_%éﬂrﬁaﬁld@iwﬁ.%owuﬁuomo%mﬂ%ma S §X T HET

- A LH ElE B K 9 dr%}éﬂokmamuﬂkoeﬁoﬁhqax
MR o E oo L Rt o) . o B o e el o) T OB R ol G o RN g AR olJ
To- s Y e m 2 H = o T o oo =5 =) o S W o4 L =
my o do [ o T ﬂA.l R & M_. - o < J) Ry Bo o 0 oy T ,W NI o (=) W_p B Xl o
TR T T Wb TE%Q%EHHPW_ C) Tt~ °F K - T L
3 5 = ‘ml I ) i_u 1:1_ ﬂ_i OT ~ 5 2o I o _El LE © V :Iayl

N ﬂﬂ._i‘mﬂ oMo e X~ 0 KX° % p) ]1 (<N 53

Hir J o ) o K =
I T TR e R S <
] X _/‘Nﬂ;oLﬁ/ S%Z.LOC‘OI

difference is not the WGN and kurtosis value is

about 44.63.
(745)

o] zpo] oA o

€]

NA = 27



23

=X K 47 H SP H N 6 =

20108 118 §ASES

(b)

(d)

=1
=

distribution)oll 71791 1} 3mT AR B8

7 Fhvetel A

JJJ

=
St
ol
1
y

N

¥E Ho
%

7](intensity) & #

v}
21

|

ApgAke] g29le] A

9]

g0, (b= AHEA

[ex =%
BA -

X7} WGN(White Gaussian

N Al =, ol wheh = grol

3]

WGNO.ZHE JFo]

HA dot whebA

7}3]

=
o

i, &= grol ARk

3

of Attt

&

R

il 2005 AA A

9]

ol

<
ofpy
ot
e

5. The problems occurred when contour fitting is
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8. Comparison of results applying contour fitting to
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